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Abstract: This article provides a detailed analysis of the adaptive cruise control (ACC) problem,
encompassing its technological underpinnings, operational challenges, safety implications, and
future development directions. We explore various perspectives on the ACC problem, including
engineering limitations, environmental factors, and human-machine interaction issues. The article
aims to provide a comprehensive understanding of this crucial driver-assistance system and its
ongoing evolution.

1. Introduction: Understanding the Adaptive Cruise Control
Problem

Adaptive cruise control (ACC) represents a significant advancement in automotive safety and driver
comfort. By automatically adjusting vehicle speed to maintain a pre-set distance from the vehicle
ahead, ACC reduces driver fatigue and enhances safety, particularly during highway driving.
However, the implementation of ACC is not without its challenges, leading to what we can broadly
define as the “adaptive cruise control problem”. This encompasses a range of issues spanning
technological limitations, environmental factors, and the complex interplay between the system and
the human driver. This article delves into these facets of the adaptive cruise control problem.

2. Technological Challenges in Adaptive Cruise Control

The core functionality of ACC relies on accurate sensing of the environment. The adaptive cruise
control problem often arises from limitations in the sensors used, primarily radar, lidar, and
cameras. These sensors can be affected by adverse weather conditions (heavy rain, fog, snow), poor
visibility (night driving), and even unusual environmental factors like strong sunlight reflections or



heavy dust. Incorrect sensor readings can lead to incorrect speed adjustments, potentially resulting
in collisions or unintended braking. The processing of sensor data also presents a significant
component of the adaptive cruise control problem. Algorithms need to be robust enough to handle
noisy data, interpret complex traffic scenarios (e.g., merging vehicles, lane changes), and predict the
behavior of other vehicles accurately. Furthermore, the adaptive cruise control problem can
manifest in calibration issues, software glitches, and hardware malfunctions. These can lead to
unexpected system behavior, further emphasizing the need for rigorous testing and validation.

3. Environmental Factors and the Adaptive Cruise Control
Problem

The effectiveness of ACC is significantly impacted by environmental conditions. The adaptive cruise
control problem is exacerbated in challenging environments. For example, heavy rain or snow can
obscure the radar signal, leading to inaccurate distance measurements. Similarly, dense fog can
drastically reduce visibility, rendering camera-based systems less effective. Even bright sunlight can
cause sensor saturation or reflections, leading to misinterpretations of the surrounding environment.
These environmental factors significantly contribute to the adaptive cruise control problem,
underscoring the need for robust sensor fusion techniques and adaptive algorithms that can cope
with varying environmental conditions.

4. Human-Machine Interaction and the Adaptive Cruise
Control Problem

Despite its safety benefits, the adaptive cruise control problem also arises from the interaction
between the driver and the ACC system. Over-reliance on ACC can lead to reduced driver
attentiveness and situational awareness. This can create dangerous situations, particularly in
unexpected scenarios where the ACC system might not be able to react appropriately. The adaptive
cruise control problem also involves addressing the cognitive load on the driver. The system's alerts
and warnings need to be clear, unambiguous, and timely, to ensure effective communication
between the system and the driver. Poorly designed human-machine interfaces can contribute to
driver confusion and increase the risk of accidents. The design of an intuitive and safe driver-
assistance system is crucial to mitigating the human-machine interaction aspects of the adaptive
cruise control problem.

5. Safety Implications of the Adaptive Cruise Control Problem

The potential for malfunctions or misinterpretations inherent in the adaptive cruise control problem
has significant safety implications. Incorrect speed adjustments or unexpected braking can lead to
rear-end collisions, particularly in dense traffic. The system's limitations need to be clearly
communicated to drivers, to manage expectations and avoid over-reliance. Addressing the adaptive
cruise control problem through robust engineering, rigorous testing, and comprehensive driver
education is paramount to maximizing the safety benefits of this technology.

6. Future Directions in Addressing the Adaptive Cruise Control
Problem



Ongoing research focuses on improving the robustness and reliability of ACC systems. The
integration of multiple sensor modalities (sensor fusion) is expected to enhance accuracy and
reliability in challenging conditions. Advanced algorithms using artificial intelligence and machine
learning are being developed to improve object detection, tracking, and prediction capabilities.
Furthermore, the development of more sophisticated human-machine interfaces will aim to enhance
driver awareness and improve interaction with the system. Addressing the adaptive cruise control
problem requires a multi-faceted approach involving advancements in sensor technology, algorithm
development, and human factors engineering.

7. Conclusion

The adaptive cruise control problem presents a complex challenge that requires a holistic approach
encompassing technological advancements, environmental considerations, and careful design of
human-machine interaction. While ACC offers substantial benefits in terms of safety and driver
comfort, it is crucial to acknowledge and address the limitations and potential risks associated with
the technology. Through ongoing research and development, the adaptive cruise control problem
can be mitigated, paving the way for safer and more efficient autonomous driving systems.

FAQs

1. What are the most common causes of ACC malfunctions? Common causes include sensor
issues (e.g., dirty radar sensors, obstructed camera view), software bugs, and hardware
failures.

1. How can I improve the performance of my ACC system? Ensure your sensors are clean, keep
the system calibrated, and be aware of its limitations, especially in adverse weather
conditions.

1. Is ACC safe in all driving conditions? No, ACC has limitations and should not be considered a
replacement for attentive driving.

1. What happens if my ACC system fails? The system typically defaults to a safe state, but it’s
crucial to maintain control of your vehicle.

1. Can ACC prevent all collisions? No, ACC is a driver-assistance system, not a fully autonomous
driving system; it cannot prevent all collisions.



1. How does ACC differ from regular cruise control? Regular cruise control maintains a constant
speed, while ACC adjusts speed to maintain a set distance from the vehicle ahead.

1. What sensors does ACC typically use? ACC commonly uses radar, lidar, and/or cameras to
detect and track the vehicles in front.

1. What are the future advancements expected in ACC technology? Future advancements include
improved sensor fusion, Al-powered prediction algorithms, and enhanced human-machine
interfaces.

1. Is ACC legal in all countries? The legality and regulations surrounding ACC vary by country
and region.

Related Articles

1. "Sensor Fusion for Enhanced Adaptive Cruise Control Performance": This article explores
advanced sensor fusion techniques to improve ACC accuracy and reliability in various weather
conditions.

1. "Addressing the Limitations of Adaptive Cruise Control in Urban Environments": This paper
investigates the challenges of deploying ACC in complex urban traffic scenarios and proposes
solutions.

1. "Human Factors Considerations in Adaptive Cruise Control Design": This study examines the
human-machine interaction aspects of ACC and suggests improvements to enhance driver
safety and comfort.

1. "A Comparative Analysis of Different ACC Algorithms": This article compares various
algorithms used in ACC systems, evaluating their performance and robustness.



1. "The Role of Artificial Intelligence in Adaptive Cruise Control Systems": This research explores
the application of Al and machine learning to improve ACC functionality.

1. "Safety Assessment of Adaptive Cruise Control Systems: A Review": This literature review
examines various safety assessment methodologies for ACC systems.

1. "Calibration and Maintenance Procedures for Adaptive Cruise Control": This article provides
detailed instructions on the proper calibration and maintenance of ACC systems.

1. "The Impact of Adverse Weather Conditions on Adaptive Cruise Control Performance": This
study investigates the effect of different weather conditions on ACC performance.

1. "Legal and Ethical Implications of Adaptive Cruise Control Technology": This article discusses
the legal and ethical challenges associated with the widespread adoption of ACC technology.

adaptive cruise control problem: Handbook of Intelligent Vehicles Azim Eskandarian,
2012-02-26 The Handbook of Intelligent Vehicles provides a complete coverage of the fundamentals,
new technologies, and sub-areas essential to the development of intelligent vehicles; it also includes
advances made to date, challenges, and future trends. Significant strides in the field have been
made to date; however, so far there has been no single book or volume which captures these
advances in a comprehensive format, addressing all essential components and subspecialties of
intelligent vehicles, as this book does. Since the intended users are engineering practitioners, as
well as researchers and graduate students, the book chapters do not only cover fundamentals,
methods, and algorithms but also include how software/hardware are implemented, and
demonstrate the advances along with their present challenges. Research at both component and
systems levels are required to advance the functionality of intelligent vehicles. This volume covers
both of these aspects in addition to the fundamentals listed above.

adaptive cruise control problem: Handbook of Driver Assistance Systems Hermann Winner,
Stephan Hakuli, Felix Lotz, Christina Singer, 2015-10-15 This fundamental work explains in detail
systems for active safety and driver assistance, considering both their structure and their function.
These include the well-known standard systems such as Anti-lock braking system (ABS), Electronic
Stability Control (ESC) or Adaptive Cruise Control (ACC). But it includes also new systems for
protecting collisions protection, for changing the lane, or for convenient parking. The book aims at
giving a complete picture focusing on the entire system. First, it describes the components which
are necessary for assistance systems, such as sensors, actuators, mechatronic subsystems, and
control elements. Then, it explains key features for the user-friendly design of human-machine



interfaces between driver and assistance system. Finally, important characteristic features of driver
assistance systems for particular vehicles are presented: Systems for commercial vehicles and
motorcycles.

adaptive cruise control problem: T-S fuzzy-model-based adaptive cruise control for
longitudinal car-following considering vehicle lateral stability Changzhu Zhang, Xiaoyu Wei, Zhuping
Wang, Hao Zhang, Xuyang Guo, 2023-11-07 Adaptive cruise control is one of the essential
technologies of advanced driver assistance systems, which is used to maintain a safe distance
between an ego vehicle and a preceding vehicle and has been extensively applied in the automotive
industry and control community. Note that some vehicle manoeuvres may approach handling limits
to prevent collisions under complex road conditions, which often leads to vehicle lateral instability
while cruising. In this study, a T-S fuzzy model predictive control framework is applied to the
problem of adaptive cruise control. Variations in the preceding vehicle velocity and road surface
conditions are considered to formulate adaptive cruise control as a tracking control problem of a T-S
fuzzy system subject to parameter uncertainties and external persistent perturbations. Then, a
robust positively invariant set is introduced to derive an admissible T-S fuzzy controller by solving a
min-max optimization problem under a series of linear matrix inequality constraints. Finally, a
CarSim/MATLAB joint simulation is conducted to illustrate the effectiveness of the proposed method,
which ensures longitudinal adaptive cruise control for a car-following scenario with lateral vehicle
stability.

adaptive cruise control problem: Automotive Technology Jack Erjavec, Martin Restoule,
Stephen Leroux, Rob Thompson, 2020-03-02 Advancing technology continues to improve the
operation and integration of the various systems of the automobile. These changes present ongoing
challenges for students aiming to become successful automotive technicians. The fourth Canadian
edition of Automotive Technology: A Systems Approach was designed and written to continue to
prepare students for those challenges. This book concentrates on the need-to-know essentials of the
various automotive systems (and how they have changed from the vehicles of yesterday), the
operation of today's vehicles, and what to expect in the near future. New technology is addressed
throughout the book in addition to the standard technology that students can expect to see in most
vehicles. Each topic is explained in a logical way. Many years of teaching have provided the author
team of this text with a good sense of how students read and study technical material, as well as
what draws their interest to a topic and keeps it there. This knowledge has been incorporated in the
writing and the features of this book.

adaptive cruise control problem: Feedback Systems Karl Johan Astrom, Richard M. Murray,
2021-02-02 The essential introduction to the principles and applications of feedback systems—now
fully revised and expanded This textbook covers the mathematics needed to model, analyze, and
design feedback systems. Now more user-friendly than ever, this revised and expanded edition of
Feedback Systems is a one-volume resource for students and researchers in mathematics and
engineering. It has applications across a range of disciplines that utilize feedback in physical,
biological, information, and economic systems. Karl Astrém and Richard Murray use techniques from
physics, computer science, and operations research to introduce control-oriented modeling. They
begin with state space tools for analysis and design, including stability of solutions, Lyapunov
functions, reachability, state feedback observability, and estimators. The matrix exponential plays a
central role in the analysis of linear control systems, allowing a concise development of many of the
key concepts for this class of models. Astrém and Murray then develop and explain tools in the
frequency domain, including transfer functions, Nyquist analysis, PID control, frequency domain
design, and robustness. Features a new chapter on design principles and tools, illustrating the types
of problems that can be solved using feedback Includes a new chapter on fundamental limits and
new material on the Routh-Hurwitz criterion and root locus plots Provides exercises at the end of
every chapter Comes with an electronic solutions manual An ideal textbook for undergraduate and
graduate students Indispensable for researchers seeking a self-contained resource on control theory

adaptive cruise control problem: Multi-object Adaptive Cruise Control Rainer Mobus, 2008 In




this thesis the development and implementation of a multi-object adaptive cruise control (ACC)
system is presented. A sensor fusion configuration as well as object tracking and sensor fusion
algorithms are presented to obtain a thorough representation of the traffic scene ahead of an
ACC-controlled vehicle.The sensor fusion configuration includes a 77GHz radar sensor and an IR
laser sensor for object detection. A monocular CCD camera system is employed for lane recognition
and the lane assignment of the detected objects. Experimental results of all presented algorithms
are given.The control model and the control objectives of a multi-object ACC system are presented.
The multi-object ACC problem is looked at as a constrained optimal control problem incorporating
the dynamics of the traffic scene, the driver's desire to cruise at a certain velocity, the lane
assignment of the other road users, the objective of respecting certain minimum distances to other
road users and to adapt the velocity to the flow of the other road users. Additionally, overtaking a
preceding vehicle on the right can be avoided. The choice of the relevant object is implicitly
determined by the cost function and the optimization criteria. Constraints imposed by physical
limitations as well as by comfort and safety considerations can be included and a receding horizon
control strategy is applied.The multi-object ACC problem is looked at as a constrained finite time
optimal control (CFTOC) problem with a mixed logical dynamical (MLD) system description. With an
efficient way to represent and evaluate the explicit solution to the corresponding multi-parametric
mixed integer quadratic program, it is possible to include all desired control objectives in the
problem formulation and still obtain an explicit solution suitable for real-time operation. Simulation
results of this multi-object ACC control approach are presented and the controller is compared to a
reference ACC controller. With the efficient controller representation the multi-object ACC
controller is implemented on the ECU of a standard production platform vehicle to confirm the
simulation results in real traffic.

adaptive cruise control problem: Automotive Control Systems A. Galip Ulsoy, Huei Peng,
Melih Cakmakci, 2012-04-30 This textbook introduces advanced control systems for vehicles,
including advanced automotive concepts and the next generation of vehicles for ITS.

adaptive cruise control problem: Hybrid Systems: Computation and Control Oded Maler,
Amir Pnueli, 2003-03-18 This book constitues the refereed proceedings of the 6th International
Workshop on Hybrid Systems: Computation and Control, HSCC 2003, held in Prague, Czech
Republic, in April 2003. The 36 revised full papers presented were carefully reviewed and selected
from 75 submissions. All current issues in hybrid systems are addressed including formal methods
for analysis and control, computational tools, as well as innovative applications in various fields such
as automotive control, the immune system, electrical circuits, operating systems, and human brains.

adaptive cruise control problem: Traffic Safety and the Driver Leonard Evans, 1991 Examines
deaths, injuries, and property damage from traffic crashes. Evans (research scientist, General
Motors Research Labs, Warren, Michigan) applies the methods of science to illuminate the
characteristics of these problems--their origin and nature as well as their severity. Annotation
copyrighted by Book News, Inc., Portland, OR

adaptive cruise control problem: Road Vehicle Automation Gereon Meyer, Sven Beiker,
2014-06-07 This contributed volume covers all relevant aspects of road vehicle automation including
societal impacts, legal matters, and technology innovation from the perspectives of a multitude of
public and private actors. It is based on an expert workshop organized by the Transportation
Research Board at Stanford University in July 2013. The target audience primarily comprises
academic researchers, but the book may also be of interest to practitioners and professionals.
Higher levels of road vehicle automation are considered beneficial for road safety, energy efficiency,
productivity, convenience and social inclusion. The necessary key technologies in the fields of
object-recognition systems, data processing and infrastructure communication have been
consistently developed over the recent years and are mostly available on the market today. However,
there is still a need for substantial research and development, e.g. with interactive maps, data
processing, functional safety and the fusion of different data sources. Driven by stakeholders in the
IT industry, intensive efforts to accelerate the introduction of road vehicle automation are currently



underway.

adaptive cruise control problem: Control of Machines with Friction Brian
Armstrong-Hélouvry, 2012-12-06 It is my ambition in writing this book to bring tribology to the study
of control of machines with friction. Tribology, from the greek for study of rubbing, is the discipline
that concerns itself with friction, wear and lubrication. Tribology spans a great range of disciplines,
from surface physics to lubrication chemistry and engineering, and comprises investigators in
diverse specialities. The English language tribology literature now grows at a rate of some 700
articles per year. But for all of this activity, in the three years that I have been concerned with the
control of machines with friction, I have but once met a fellow controls engineer who was aware that
the field existed, this including many who were concerned with friction. In this vein I must confess
that, before undertaking these investigations, I too was unaware that an active discipline of friction
existed. The experience stands out as a mark of the specialization of our time. Within tribology,
experimental and theoretical understanding of friction in lubricated machines is well developed. The
controls engineer's interest is in dynamics, which is not the central interest of the tribologist. The
tribologist is more often concerned with wear, with respect to which there has been enormous
progress - witness the many mechanisms which we buy today that are lubricated once only, and that
at the factory. Though a secondary interest, frictional dynamics are note forgotten by tribology.

adaptive cruise control problem: Adaptive and Learning-Based Control of Safety-Critical
Systems Max Cohen, Calin Belta, 2023-06-16 This book stems from the growing use of
learning-based techniques, such as reinforcement learning and adaptive control, in the control of
autonomous and safety-critical systems. Safety is critical to many applications, such as autonomous
driving, air traffic control, and robotics. As these learning-enabled technologies become more
prevalent in the control of autonomous systems, it becomes increasingly important to ensure that
such systems are safe. To address these challenges, the authors provide a self-contained treatment
of learning-based control techniques with rigorous guarantees of stability and safety. This book
contains recent results on provably correct control techniques from specifications that go beyond
safety and stability, such as temporal logic formulas. The authors bring together control theory,
optimization, machine learning, and formal methods and present worked-out examples and extensive
simulation examples to complement the mathematical style of presentation. Prerequisites are
minimal, and the underlying ideas are accessible to readers with only a brief background in
control-theoretic ideas, such as Lyapunov stability theory.

adaptive cruise control problem: Cooperative Control of Networked Vehicles Alexander
Schwab, 2022-08-29 This thesis concerns the cooperative control of networked vehicles.
Autonomous driving is a topic that is currently being discussed with great interest from researchers,
vehicle manufacturers and the corresponding media. Future autonomous vehicles should bring the
passengers to their desired destination while improving both safety and efficiency compared to
current human-driven vehicles. The inherent problem of all vehicle coordination tasks is to
guarantee collision avoidance in every situation. To this end, autonomous vehicles have to share
information with each other in order to perform traffic manoeuvres that require the cooperation of
multiple vehicles. The fundamental problem of vehicle platooning is studied extensively which
describes the task of arranging a set of vehicles so that they drive with a common velocity and a
prescribed distance. Local design objectives are derived that have to be satisfied by the vehicle
controllers. In particular, it is shown that the vehicles have to be externally positive to achieve
collision avoidance. As an abstraction from real traffic scenarios, swarms of networked vehicles are
considered. The main difference between swarming and traffic problems is that a communication
structure that has been appropriate in the beginning might become unsuited for the control task due
to the relative movement of the vehicles. To solve this problem, this thesis proposes to use the
Delaunay triangulation as a switching communication structure.

adaptive cruise control problem: Hybrid Systems: Computation and Control Freek
Wiedijk, Oded Maler, Amir Pnueli, 2003-07-01 This volume contains the proceedings of the Sixth
Workshop on Hybrid Systems: Computation and Control (HSCC 2003), which was held in Prague,



during April 3-5, 2003. The Hybrid Systems workshops attract researchers interested in the
modeling, analysis, control, and implementation of systems which involve the interaction of both
discrete and continuous state dynamics. The newest results and latest developments in hybrid
system models, formal methods for analysis and control, computational tools, as well as new
applications and examples are presented at these annual meetings. The Sixth Workshop continued
the series of workshops held in Grenoble, France (HART’97), Berkeley, California, USA (HSCC’98),
Nijmegen, The Neth- lands (HSCC’99), Pittsburgh, Pennsylvania, USA (HSCC 2000), Rome, Italy
(HSCC 2001), and Stanford, California, USA (HSCC 2002). Proceedings of these workshops have
been published by Springer-Verlag in the Lecture Notes in C- puter Science (LNCS) series. This year
we assembled a technical program committee with a broad expertise in formal methods in computer
science, control theory, applied mathematics, and arti?cial intelligence. We received a set of 75
high-quality submitted papers. After detailed review and discussion of these papers by the program
committee, 36 papers were accepted for presentation at the workshop, and the ?nal versions of
these papers appear in this volume.

adaptive cruise control problem: Control Strategies for Advanced Driver Assistance Systems
and Autonomous Driving Functions Harald Waschl, Ilya Kolmanovsky, Frank Willems, 2018-06-28
This book describes different methods that are relevant to the development and testing of control
algorithms for advanced driver assistance systems (ADAS) and automated driving functions (ADF).
These control algorithms need to respond safely, reliably and optimally in varying operating
conditions. Also, vehicles have to comply with safety and emission legislation. The text describes
how such control algorithms can be developed, tested and verified for use in real-world driving
situations. Owing to the complex interaction of vehicles with the environment and different traffic
participants, an almost infinite number of possible scenarios and situations that need to be
considered may exist. The book explains new methods to address this complexity, with reference to
human interaction modelling, various theoretical approaches to the definition of real-world
scenarios, and with practically-oriented examples and contributions, to ensure efficient development
and testing of ADAS and ADF. Control Strategies for Advanced Driver Assistance Systems and
Autonomous Driving Functions is a collection of articles by international experts in the field
representing theoretical and application-based points of view. As such, the methods and examples
demonstrated in the book will be a valuable source of information for academic and industrial
researchers, as well as for automotive companies and suppliers.

adaptive cruise control problem: Surfing Uncertainty Andy Clark, 2016 Exciting new theories
in neuroscience, psychology, and artificial intelligence are revealing minds like ours as predictive
minds, forever trying to guess the incoming streams of sensory stimulation before they arrive. In this
up-to-the-minute treatment, philosopher and cognitive scientist Andy Clark explores new ways of
thinking about perception, action, and the embodied mind.

adaptive cruise control problem: Analysis and Design of Control Laws for Advanced
Driver-Assistance Systems Nicola Mimmo, 2024-01-01 Analysis and Design of Control Laws for
Advanced Driver-Assistance Systems (ADAS) teaches students how to solve classical problems in
automotive control in a step-by-step fashion. It begins by motivating the use of ADAS and then
explains different ADAS models and the goals of their control systems. Systems analysis and control
architectures are presented, followed by a treatment of the use of optimal control and the Kalman
filter. The author then presents more advanced control techniques and gives an overview of control
problems involved in fully autonomous, hybrid and electric vehicles. Each chapter contains a specific
discussion of its subject in terms of various ADAS functionalities, such as active suspension, power
steering, lane control and automated parking. The text is developed by extensive use of worked
examples, related to the applications discussed. Appendices, including necessary aspects of linear
algebra and the use of MATLAB render the text self-contained. MATLAB files are provided to help
both student and instructor model and analyse the systems being discussed. An electronic solutions
manual is freely available for download by instructors adopting the book for their classroom
teaching. This textbook will help final-year undergraduate and graduate students to understand the




practical issues they will face when working on automotive systems in the real world and the
theoretical underpinnings they will need to get to grips with the control systems of present and
future generations of cars and other automotive transport. A basic grounding in mathematics and
physics is all that is required to get the most from this text.

adaptive cruise control problem: Robust Adaptive Control Petros Ioannou, Jing Sun,
2013-09-26 Presented in a tutorial style, this comprehensive treatment unifies, simplifies, and
explains most of the techniques for designing and analyzing adaptive control systems. Numerous
examples clarify procedures and methods. 1995 edition.

adaptive cruise control problem: Proceedings of the 19th Asia Pacific Automotive
Engineering Conference & SAE-China Congress 2017: Selected Papers Society of Automotive
Engineers (SAE-China), 2018-10-06 This Proceedings volume gathers outstanding papers submitted
to the 19th Asia Pacific Automotive Engineering Conference & 2017 SAE-China Congress, the
majority of which are from China - the largest car-maker as well as most dynamic car market in the
world. The book covers a wide range of automotive topics, presenting the latest technical advances
and approaches to help technicians solve the practical problems that most affect their daily work.

adaptive cruise control problem: CONTROLO 2022 Luis Brito Palma, Rui Neves-Silva, Luis
Gomes, 2022-07-02 This book offers a timely and comprehensive snapshot of research and
developments in the fields of dynamic systems and control engineering. Covering a wide range of
theoretical and practical issues, the contributions describes a number of different control
approaches, such as PID control, adaptive control, nonlinear systems and control, intelligent
monitoring and control based on fuzzy and neural systems, robust control systems, and real time
control, among others. Sensors and actuators, measurement systems, renewable energy systems,
aeronautic and aerospace systems as well as industrial control and automation, are also
comprehensively covered. Based on the proceedings of the 15th APCA International Conference on
Automatic Control and Soft Computing, held on July 6-8, 2022, in Caparica, Portugal, the book offers
a timely and thoroughly survey of the latest research in the fields of dynamic systems and automatic
control engineering, and a source of inspiration for researchers and professionals worldwide.

adaptive cruise control problem: Fuzzy Logic Jenny Carter, Francisco Chiclana, Arjab Singh
Khuman, Tianhua Chen, 2021-05-04 Since its inception, fuzzy logic has attracted an incredible
amount of interest, and this interest continues to grow at an exponential rate. As such, scientists,
researchers, educators and practitioners of fuzzy logic continue to expand on the applicability of
what and how fuzzy can be utilised in the real-world. In this book, the authors present key
application areas where fuzzy has had significant success. The chapters cover a plethora of
application domains, proving credence to the versatility and robustness of a fuzzy approach. A better
understanding of fuzzy will ultimately allow for a better appreciation of fuzzy. This book provides the
reader with a varied range of examples to illustrate what fuzzy logic can be capable of and how it
can be applied. The text will be ideal for individuals new to the notion of fuzzy, as well as for early
career academics who wish to further expand on their knowledge of fuzzy applications. The book is
also suitable as a supporting text for advanced undergraduate and graduate-level modules on fuzzy
logic, soft computing, and applications of Al

adaptive cruise control problem: PID Control in the Third Millennium Ramon Vilanova,
Antonio Visioli, 2012-02-05 The early 21st century has seen a renewed interest in research in the
widely-adopted proportional-integral-differential (PID) form of control. PID Control in the Third
Millennium provides an overview of the advances made as a result. Featuring: new approaches for
controller tuning; control structures and configurations for more efficient control; practical issues in
PID implementation; and non-standard approaches to PID including fractional-order, event-based,
nonlinear, data-driven and predictive control; the nearly twenty chapters provide a state-of-the-art
resumé of PID controller theory, design and realization. Each chapter has specialist authorship and
ideas clearly characterized from both academic and industrial viewpoints. PID Control in the Third
Millennium is of interest to academics requiring a reference for the current state of PID-related
research and a stimulus for further inquiry. Industrial practitioners and manufacturers of control



systems with application problems relating to PID will find this to be a practical source of
appropriate and advanced solutions.

adaptive cruise control problem: Correct System Design Roland Meyer, André Platzer, Heike
Wehrheim, 2015-09-03 This book is dedicated to Professor Ernst--Rudiger Olderog on the occasion of
his 60th birthday. This volume is a reflection on Professor Olderog's contributions to the scientific
community. It provides a sample of research ideas that have been influenced directly by
Ernst-Rudiger Olderog's work. After a laudatio section that provides a brief overview of
Ernst-Ridiger Olderog's research, the book is comprised of five parts with scientific papers written
by colleagues and collaborators of Professor Olderog. The papers address semantics, process
algebras, logics for verification, program analysis, and synthesis approaches.

adaptive cruise control problem: Intelligent Vehicle Technologies Ljubo Vlacic, Michel
Parent, Fumio Harashima, 2001 An exploration of the growing field of intelligent technologies, from
intelligent control systems to intelligent sensors. Systems such as in-car navigation devices and
cruise control are already being introduced into modern vehicles, but manufacturers are now racing
to develop systems such as smart cruise control, on-vehicle driver information systems, collision
avoidance systems, vision enhancement and roadworthiness diagnostics systems. There are practical
examples and illustrations throughout the book.

adaptive cruise control problem: Vehicle Dynamics and Control Rajesh Rajamani, 2011-12-21
Vehicle Dynamics and Control provides a comprehensive coverage of vehicle control systems and the
dynamic models used in the development of these control systems. The control system applications
covered in the book include cruise control, adaptive cruise control, ABS, automated lane keeping,
automated highway systems, yaw stability control, engine control, passive, active and semi-active
suspensions, tire-road friction coefficient estimation, rollover prevention, and hybrid electric
vehicles. In developing the dynamic model for each application, an effort is made to both keep the
model simple enough for control system design but at the same time rich enough to capture the
essential features of the dynamics. A special effort has been made to explain the several different
tire models commonly used in literature and to interpret them physically. In the second edition of
the book, chapters on roll dynamics, rollover prevention and hybrid electric vehicles have been
added, and the chapter on electronic stability control has been enhanced. The use of feedback
control systems on automobiles is growing rapidly. This book is intended to serve as a useful
resource to researchers who work on the development of such control systems, both in the
automotive industry and at universities. The book can also serve as a textbook for a graduate level
course on Vehicle Dynamics and Control.

adaptive cruise control problem: Automated Highway Systems Petros Ioannou, 2013-04-17
Experts address some of the main issues and uncertainties associated with the design and
deployment of Automated Highway Systems (AHS). They discuss new AHS concepts, technology, and
benefits, as well as institutional, environmental, and social issues - concerns that will affect
dramatically the operation of the current highway system from both the vehicle and infrastructure
points of view.

adaptive cruise control problem: Intelligent Autonomous Systems 15 Marcus Strand,
Rudiger Dillmann, Emanuele Menegatti, Stefano Ghidoni, 2018-12-31 This book presents the latest
advances and research achievements in the fields of autonomous robots and intelligent systems,
presented at the IAS-15 conference, held in Baden-Baden, Germany, in June 2018. It brings together
contributions from researchers, engineers and practitioners from all over the world on the main
trends of robotics: navigation, path planning, robot vision, human detection, and robot design - as
well as a wide range of applications. This installment of the conference reflects the rise of machine
learning and deep learning in the robotics field, as employed in a variety of applications and
systems. All contributions were selected using a rigorous peer-review process to ensure their
scientific quality. The series of biennial IAS conferences was started in 1986: since then, it has
become an essential venue for the robotics community.

adaptive cruise control problem: Traffic-friendly Adaptive Cruise Control Design



Chi-Ying Liang, 2000

adaptive cruise control problem: 2021 IEEE Intelligent Vehicles Symposium (IV) IEEE Staff,
2021-07-11 The 32nd IEEE Intelligent Vehicles Symposium (IV2020) is a premier annual technical
forum sponsored by the IEEE Intelligent Transportation Systems Society (ITSS) It brings together
researchers and practitioners from universities, industry, and government agencies worldwide to
share and discuss the latest advances in theory and technology related to intelligent vehicles Papers
concerning all aspects of intelligent vehicles as well as proposals for workshops and specials
sessions are invited for IV2021 Additionally, related technical Demonstrations and Exhibiti

adaptive cruise control problem: Robust Control Design for Active Driver Assistance
Systems Péter Gaspar, Zoltan Szabd, Jézsef Bokor, Balazs Nemeth, 2016-11-18 This monograph
focuses on control methods that influence vehicle dynamics to assist the driver in enhancing
passenger comfort, road holding, efficiency and safety of transport, etc., while maintaining the
driver’s ability to override that assistance. On individual-vehicle-component level the control
problem is formulated and solved by a unified modelling and design method provided by the linear
parameter varying (LPV) framework. The global behaviour desired is achieved by a judicious
interplay between the individual components, guaranteed by an integrated control mechanism. The
integrated control problem is also formalized and solved in the LPV framework. Most important
among the ideas expounded in the book are: application of the LPV paradigm in the modelling and
control design methodology; application of the robust LPV design as a unified framework for setting
control tasks related to active driver assistance; formulation and solution proposals for the
integrated vehicle control problem; proposal for a reconfigurable and fault-tolerant control
architecture; formulation and solution proposals for the plug-and-play concept; detailed case studies.
Robust Control Design for Active Vehicle Assistance Systems will be of interest to academic
researchers and graduate students interested in automotive control and to control and mechanical
engineers working in the automotive industry. Advances in Industrial Control aims to report and
encourage the transfer of technology in control engineering. The rapid development of control
technology has an impact on all areas of the control discipline. The series offers an opportunity for
researchers to present an extended exposition of new work in all aspects of industrial control.

adaptive cruise control problem: Advanced Industrial Control Technology Peng Zhang,
2010-08-26 Control engineering seeks to understand physical systems, using mathematical
modeling, in terms of inputs, outputs and various components with different behaviors. It has an
essential role in a wide range of control systems, from household appliances to space flight. This
book provides an in-depth view of the technologies that are implemented in most varieties of modern
industrial control engineering. A solid grounding is provided in traditional control techniques,
followed by detailed examination of modern control techniques such as real-time, distributed,
robotic, embedded, computer and wireless control technologies. For each technology, the book
discusses its full profile, from the field layer and the control layer to the operator layer. It also
includes all the interfaces in industrial control systems: between controllers and systems; between
different layers; and between operators and systems. It not only describes the details of both
real-time operating systems and distributed operating systems, but also provides coverage of the
microprocessor boot code, which other books lack. In addition to working principles and operation
mechanisms, this book emphasizes the practical issues of components, devices and hardware
circuits, giving the specification parameters, install procedures, calibration and configuration
methodologies needed for engineers to put the theory into practice. - Documents all the key
technologies of a wide range of industrial control systems - Emphasizes practical application and
methods alongside theory and principles - An ideal reference for practicing engineers needing to
further their understanding of the latest industrial control concepts and techniques

adaptive cruise control problem: Modeling and Control of Complex Systems Petros A.
Ioannou, Andreas Pitsillides, 2007-12-26 Comprehension of complex systems comes from an
understanding of not only the behavior of constituent elements but how they act together to form the
behavior of the whole. However, given the multidisciplinary nature of complex systems, the



scattering of information across different areas creates a chaotic situation for those trying to
understand pos

adaptive cruise control problem: The Toyota Way to Lean L.eadership: Achieving and
Sustaining Excellence through Leadership Development Jeffrey K. Liker, Gary L. Convis, 2011-11-21
The Missing Link to Toyota-Style Success—LEAN LEADERSHIP Winner of the 2012 Shingo Research
and Professional Publications Award “This great book reveals the secret ingredient to lean success:
lean leadership. Not only is it a pleasure to read, but it is also deep and enlightening. This book is an
absolute must-read for anyone interested in lean: it’s both an eye opener and a game changer.”
—Michael Ballé, Ph.D., coauthor of The Gold Mine and The Lean Manager “This will immediately be
recognized as the most important book ever published to understand and guide ‘True North Lean’
and the goal of perpetual business excellence.” —Ross E. Robson, President and CEO, DnR Lean,
LLC, and the original Director of The Shingo Prize “An excellent book that will shape leadership
development for decades to come.” —Karen Martin, Principal, Karen Martin & Associates, and
author of The Kaizen Event Planner About the Book: TOYOTA. The name signifies
greatness—world-class cars and game-changing business thinking. One key to the Toyota Motor
Company’s unprecedented success is its famous production system and its lesser-known product
development program. These strategies consider the end user at every turn and have become the
model for the global lean business movement. All too often, organizations adopting lean miss the
most critical ingredient—lean leadership. Toyota makes enormous investments in carefully selecting
and intensively developing leaders who fit its unique philosophy and culture. Thanks to the
company'’s lean leadership approach, explains Toyota Way author Jeffrey Liker and former Toyota
executive Gary Convis, the celebrated carmaker has set into motion a drive for continuous
improvement at all levels of its business. This has allowed for: Constant growth: Toyota increased
profitability for 58 consecutive years—slowing down only in the face of 2008’s worldwide financial
difficulties, the recall crisis, and the worst Japanese earthquake of the century. Unstoppable
inventiveness: Toyota’s approach to innovative thinking and problem solving has resulted in top
industry ratings and incredible customer satisfaction, while allowing the company to weather these
three crises in rapid succession and to come out stronger. Strong branding and respect: Toyota’s
reputation was instrumental in the company’s ability to withstand the recalls-driven media storm of
2010. But what looked to some to be a sinking ship is once again running under a full head of steam.
Perhaps the Toyota culture had weakened, but lean leadership was the beacon that showed the way
back. In fact, writes Liker, the company is “as good and perhaps a better model for lean leadership
than it ever has been.” of innovation and growth. Yet, Industry Week reports that just 2 percent of
companies using lean processes can likewise claim to have had long-term success. What the other 98
percent lack is unified leadership with a common method and philosophy. If you want to get lean,
you have to take it to the leadership level. The Toyota Way to Lean Leadership shows you how.

adaptive cruise control problem: Design and Control Advances in Robotics Mellal,
Mohamed Arezk, 2022-09-16 Robotics plays a pivotal role in many domains such as industry and
medicine. Robots allow for increased safety, production rates, accuracy, and quality; however,
robots must be well designed and controlled to achieve the required performance. The design and
control of robotics involve many varying disciplines, such as mechanical engineering, electronics,
and automation, and must be further studied to ensure the technology is utilized appropriately.
Design and Control Advances in Robotics considers the most recent applications and design
advances in robotics and highlights the latest developments and applications within the field of
robotics. Covering key topics such as deep learning, machine learning, programming, automation,
and control advances, this reference work is ideal for engineers, computer scientists, industry
professionals, academicians, practitioners, scholars, researchers, instructors, and students.

adaptive cruise control problem: Safe Autonomy with Control Barrier Functions Wei Xiao,
Christos G. Cassandras, Calin Belta, 2023-05-09 This book presents the concept of Control Barrier
Function (CBF), which captures the evolution of safety requirements during the execution of a
system and can be used to enforce safety. Safety is formalized using an emerging state-of-the-art




approach based on CBFs, and many illustrative examples from autonomous driving, traffic control,
and robot control are provided. Safety is central to autonomous systems since they are intended to
operate with minimal or no human supervision, and a single failure could result in catastrophic
results. The authors discuss how safety can be guaranteed via both theoretical and application
perspectives. This presented method is computationally efficient and can be easily implemented in
real-time systems that require high-frequency reactive control. In addition, the CBF approach can
easily deal with nonlinear models and complex constraints used in a wide spectrum of applications,
including autonomous driving, robotics, and traffic control. With the proliferation of autonomous
systems, such as self-driving cars, mobile robots, and unmanned air vehicles, safety plays a crucial
role in ensuring their widespread adoption. This book considers the integration of safety guarantees
into the operation of such systems including typical safety requirements that involve collision
avoidance, technological system limitations, and bounds on real-time executions. Adaptive
approaches for safety are also proposed for time-varying execution bounds and noisy dynamics.

adaptive cruise control problem: Automotive Model Predictive Control Luigi Del Re,
Frank Allgower, Luigi Glielmo, Carlos Guardiola, Ilya Kolmanovsky, 2010-03-11 Automotive control
has developed over the decades from an auxiliary te- nology to a key element without which the
actual performances, emission, safety and consumption targets could not be met. Accordingly,
automotive control has been increasing its authority and responsibility - at the price of complexity
and di?cult tuning. The progressive evolution has been mainly ledby
speci?capplicationsandshorttermtargets,withthe consequencethat automotive control is to a very
large extent more heuristic than systematic. Product requirements are still increasing and new
challenges are coming from potentially huge markets like India and China, and against this ba-
ground there is wide consensus both in the industry and academia that the current state is not
satisfactory. Model-based control could be an approach to improve performance while reducing
development and tuning times and possibly costs. Model predictive control is a kind of model-based
control design approach which has experienced a growing success since the middle of the 1980s for
“slow” complex plants, in particular of the chemical and process industry. In the last decades,
severaldevelopments haveallowedusing these methods also for “fast”systemsandthis hassupporteda
growinginterestinitsusealsofor automotive applications, with several promising results reported. Still
there is no consensus on whether model predictive control with its high requi- ments on model
quality and on computational power is a sensible choice for automotive control.

adaptive cruise control problem: Energy-Efficient Driving of Road Vehicles Antonio
Sciarretta, Ardalan Vahidi, 2019-08-01 This book elaborates the science and engineering basis for
energy-efficient driving in conventional and autonomous cars. After covering the physics of
energy-efficient motion in conventional, hybrid, and electric powertrains, the book chiefly focuses on
the energy-saving potential of connected and automated vehicles. It reveals how being connected to
other vehicles and the infrastructure enables the anticipation of upcoming driving-relevant factors,
e.g. hills, curves, slow traffic, state of traffic signals, and movements of nearby vehicles. In turn,
automation allows vehicles to adjust their motion more precisely in anticipation of upcoming events,
and to save energy. Lastly, the energy-efficient motion of connected and automated vehicles could
have a harmonizing effect on mixed traffic, leading to additional energy savings for neighboring
vehicles. Building on classical methods of powertrain modeling, optimization, and optimal control,
the book further develops the theory of energy-efficient driving. In addition, it presents numerous
theoretical and applied case studies that highlight the real-world implications of the theory
developed. The book is chiefly intended for undergraduate and graduate engineering students and
industry practitioners with a background in mechanical, electrical, or automotive engineering,
computer science or robotics.

adaptive cruise control problem: Software Engineering for Variability Intensive Systems Ivan
Mistrik, Matthias Galster, Bruce R. Maxim, 2019-01-15 This book addresses the challenges in the
software engineering of variability-intensive systems. Variability-intensive systems can support
different usage scenarios by accommodating different and unforeseen features and qualities. The



book features academic and industrial contributions that discuss the challenges in developing,
maintaining and evolving systems, cloud and mobile services for variability-intensive software
systems and the scalability requirements they imply. The book explores software engineering
approaches that can efficiently deal with variability-intensive systems as well as applications and use
cases benefiting from variability-intensive systems.

adaptive cruise control problem: Next Generation Design and Verification
Methodologies for Distributed Embedded Control Systems S. Ramesh, P. Sampath, 2007-08-26
This volume is the proceedings of a workshop organized by General Motors research and
development laboratory in Bangalore, India. It was the first of its kind to be run by an automotive
major to bring together the leaders in the field of embedded systems development to present
state-of-the-art work, and to discuss future strategies for addressing the increasing complexity of
embedded control systems. The workshop consisted of invited talks given by leading experts and
researchers from academic and industrial organizations. It covered all areas of embedded systems
development.

adaptive cruise control problem: Fault Detection, Supervision and Safety of Technical
Processes 2006 Hong-Yue Zhang, 2007-03-01 The safe and reliable operation of technical systems
is of great significance for the protection of human life and health, the environment, and of the
vested economic value. The correct functioning of those systems has a profound impact also on
production cost and product quality. The early detection of faults is critical in avoiding performance
degradation and damage to the machinery or human life. Accurate diagnosis then helps to make the
right decisions on emergency actions and repairs. Fault detection and diagnosis (FDD) has
developed into a major area of research, at the intersection of systems and control engineering,
artificial intelligence, applied mathematics and statistics, and such application fields as chemical,
electrical, mechanical and aerospace engineering. IFAC has recognized the significance of FDD by
launching a triennial symposium series dedicated to the subject. The SAFEPROCESS Symposium is
organized every three years since the first symposium held in Baden-Baden in 1991. SAFEPROCESS
2006, the 6th IFAC Symposium on Fault Detection, Supervision and Safety of Technical Processes
was held in Beijing, PR China. The program included three plenary papers, two semi-plenary papers,
two industrial talks by internationally recognized experts and 258 regular papers, which have been
selected out of a total of 387 regular and invited papers submitted. * Discusses the developments
and future challenges in all aspects of fault diagnosis and fault tolerant control * 8 invited and 36
contributed sessions included with a special session on the demonstration of process monitoring and
diagnostic software tools
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