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The automotive industry is undergoing a profound transformation, driven by the
powerful trends of electrification, intelligence, and connectivity. This Special Issue, “Design
Theory, Method, and Control of Intelligent and Safe Vehicles,” captures the cutting-edge
research aimed at harnessing these technologies to create a safer, more efficient, and
sustainable transportation future. The vision of intelligent, connected electric vehicles
seamlessly interacting with each other and the infrastructure promises unprecedented
gains in traffic flow, energy economy, and overall road safety. Ultimately, the ambitious
goal is to move decisively towards a “zero casualty” reality [1-3].

However, as we embrace this promising future, we must also rigorously address
its significant challenges. Current intelligent driving systems, while advanced, are not
infallible. They often lack the nuanced adaptability of human drivers when confronting
complex, unknown scenarios, which can potentially lead to a loss of vehicle stability
and safety. Therefore, the core mission for researchers and engineers is to fortify the
stability, resilience, and safety of these vehicles across all possible operating conditions. By
leveraging advanced materials, artificial intelligence, and robust connectivity, intelligent
vehicles are evolving to possess superior active and passive safety capabilities, intelligent
decision-making, and data-driven insights that traditional vehicles cannot match [4,5].

This Special Issue presents a collection of twelve pioneering papers that collectively
address these critical challenges from multiple angles. The contributions can be broadly
categorized into several key research streams:

1.  Perception, Security, and Risk Assessment [6,7]: Several papers focus on the foun-
dational layer of understanding the environment and securing the system. Studies
on multi-agent mapping for unknown environment exploration and LiDAR attack
recognition frameworks using Gaussian processes enhance perceptual robustness.
Concurrently, a critical examination of the safety risks of Al-driven solutions pro-
vides a necessary cautionary perspective, ensuring that the pursuit of intelligence is
tempered with security and reliability.

2. Vehicle Dynamics and Control Optimization [8,9]: A significant number of contribu-
tions delve into the core of vehicle dynamics and control. This includes novel control
strategies for semi-active suspension systems using advanced optimization algorithms
like the Enhanced African Vultures Optimization Algorithm, frequency-domain fit-
ting methods for suspension structures, and stability control for high-speed steering
platoons. These works are crucial for maintaining vehicle stability and comfort under
demanding conditions.

3. Motion Planning and Collision Avoidance [10,11]: The intelligent decision-making
layer is addressed through research on adaptive motion planning algorithms and
personalized collision avoidance systems. These studies not only improve the vehicle’s
ability to navigate complex paths but also innovatively incorporate considerations
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of driver-specific behavior, bridging the gap between fully autonomous and human-
centric driving styles.

4.  System-Level and Conceptual Design [12-14]: Looking at the bigger picture, this issue
also features multidisciplinary approaches for designing sustainable urban vehicle
fleets and the conceptual design of novel platforms like an unmanned electrical
amphibious vehicle. Furthermore, research on the aerodynamic impact of battery
pack placement underscores the integrated nature of electric vehicle design, where
energy storage and vehicle dynamics are intrinsically linked.

The diverse methodologies presented—spanning numerical simulation, optimization
algorithms, incremental learning, and multidisciplinary design—highlight the vibrant and
collaborative nature of this field. The papers in this collection not only provide immediate
solutions but also pave the way for future research directions.

We extend our sincere gratitude to all the authors for their valuable contributions and
to the reviewers for their rigorous efforts in ensuring the quality of this Special Issue. It
is our hope that this compilation will serve as a valuable resource for the academic and
industrial communities, inspiring further innovation and collaboration to accelerate the
development of truly intelligent and safe vehicles for tomorrow’s roads.

Funding: This research received no external funding.

Data Availability Statement: No new data were created or analyzed in this study. Data sharing is
not applicable to this article.

Conflicts of Interest: The author declares no conflicts of interest.

List of Contributions

1. Hamrouni, C; Alutaybi, A.; Ouerfelli, G. Multi-Agent Mapping and Tracking-Based Electrical
Vehicles with Unknown Environment Exploration. World Electr. Veh. ]. 2025, 16, 162. https:
//doi.org/10.3390/ wevj16030162.

2. Mirzarazi, F.; Danishvar, S.; Mousavi, A. The Safety Risks of Al-Driven Solutions in Autonomous
Road Vehicles. World Electr. Veh. ]. 2024, 15, 438. https:/ /doi.org/10.3390/ wevj15100438.

3. Lu, X.; Chen, H.; He, X. A Frequency Domain Fitting Algorithm Method for Automotive
Suspension Structure under Colored Noise. World Electr. Veh. J. 2024, 15, 410. https:/ /doi.org/
10.3390/wevj15090410.

4. Li, Y;Fang, Z.; Zhu, K; Yu, W. Sliding Mode Control for Semi-Active Suspension System Based
on Enhanced African Vultures Optimization Algorithm. World Electr. Veh. ]. 2024, 15, 380.
https:/ /doi.org/10.3390 / wevj15080380.

5. Miao, Z.; Shao, C.; Li, H.; Cui, Y. Incremental Learning for LIDAR Attack Recognition Frame-
work in Intelligent Driving Using Gaussian Processes. World Electr. Veh. ]. 2024, 15, 362.
https:/ /doi.org/10.3390 /wevj15080362.

6. Rieger, P.; Heckelmann, P.; Peichl, T.; Schwindt-Drews, S.; Theobald, N.; Crespo, A.; Oetting, A.;
Rinderknecht, S.; Abendroth, B. A Multidisciplinary Approach for the Sustainable Technical
Design of a Connected, Automated, Shared and Electric Vehicle Fleet for Inner Cities. World
Electr. Veh. ]. 2024, 15, 360. https:/ /doi.org/10.3390/wevj15080360.

7. Chen, R;; Song, H.; Zheng, L.; Wang, B. Robot Motion Planning Based on an Adaptive Slime
Mold Algorithm and Motion Constraints. World Electr. Veh. J. 2024, 15, 296. https:/ /doi.org/10
.3390/wevij15070296.

8. Policarpo, H.; Lourenco, J.P.B.; Anastacio, A.M.; Parente, R.; Rego, F,; Silvestre, D.; Afonso, F;
Maia, N.M.M. Conceptual Design of an Unmanned Electrical Amphibious Vehicle for Ocean and
Land Surveillance. World Electr. Veh. ]. 2024, 15, 279. https://doi.org/10.3390/ wevj15070279.

9. Xiao, G.; Li, Z.; Sun, N.; Zhang, Y. Research on the Stability Control Strategy of High-Speed
Steering Intelligent Vehicle Platooning. World Electr. Veh. |. 2024, 15, 169. https:/ /doi.org/10.3
390/wevij150401609.


https://doi.org/10.3390/wevj16030162
https://doi.org/10.3390/wevj16030162
https://doi.org/10.3390/wevj15100438
https://doi.org/10.3390/wevj15090410
https://doi.org/10.3390/wevj15090410
https://doi.org/10.3390/wevj15080380
https://doi.org/10.3390/wevj15080362
https://doi.org/10.3390/wevj15080360
https://doi.org/10.3390/wevj15070296
https://doi.org/10.3390/wevj15070296
https://doi.org/10.3390/wevj15070279
https://doi.org/10.3390/wevj15040169
https://doi.org/10.3390/wevj15040169

World Electr. Veh. ]. 2025, 16, 652 30f3

10. Deng, Y.; Lu, K;; Liu, T.; Wang, X.; Shen, H.; Gong, J. Numerical Simulation of Aerodynamic
Characteristics of Electric Vehicles with Battery Packs Mounted on Chassis. World Electr. Veh. ].
2023, 14, 216. https://doi.org/10.3390 /wevj14080216.

11. Li, H.; Gao, L.; Cai, X.; Zheng, T. Personalized Collision Avoidance Control for Intelligent
Vehicles Based on Driving Characteristics. World Electr. Veh. |. 2023, 14, 158. https:/ /doi.org/10
.3390/wevj14060158.

12.  Liu, G;; Bei, S;; Li, B.; Liu, T.; Daoud, W.; Tang, H.; Guo, ].; Zhu, Z. Research on Collision
Avoidance Systems for Intelligent Vehicles Considering Driver Collision Avoidance Behaviour.
World Electr. Veh. ]. 2023, 14, 150. https:/ /doi.org/10.3390 /wevj14060150.

References

1. Li, Y; Siyu, W,; Wang, A.; Lan, Y.; Wang, H. High-dimensional functional boundaries search for deviation-robust testing of
autonomous driving system. Accid. Anal. Prev. 2025, 221, 108156. [CrossRef] [PubMed]

2. Zhou, H.C; Ren, H.Z.; Zhou, H.F; Xu, T.; Wang, G.L. Parameter analysis and multi-stiffness performance optimization for
honeycomb non-pneumatic tires using spoke thickness gradient. J. Braz. Soc. Mech. Sci. Eng. 2025, 47, 332. [CrossRef]

3. Tang, Y, Tao, L; Li, Y.; Zhang, D.; Zhang, X. Estimation of Tire Side-Slip Angles Based on the Frequency Domain Lateral
Acceleration Characteristics Inside Tires. Machines 2024, 12, 229. [CrossRef]

4. Fu,H,;Zhang, J.; Luo, X,; Yin, Y.; Yang, B.; Ni, S.; Jiang, Z. An intelligent tire force estimation correction method based on wheel
spoke strain. Sens. Actuators A Phys. 2024, 380, 116023. [CrossRef]

5. Du, X; Xu, M;; Sun, Q.; Li, H,; Ge, Y. Investigation on modal characteristics and influencing factors of a non-pneumatic tire with
bionic sunflower structure. Eur. J. Mech. A Solids 2026, 116, 105868. [CrossRef]

6. Wang, X.; Wang, K.; Yang, Y.; Noman, T.; Wei, Y. A high-precision two-parameter road roughness grading and identification
methodology across multiple frequency intervals. Proc. Inst. Mech. Eng. Part D ]. Automob. Eng. 2024, 239, 6736-6760.

7. Zang,L,;]Jiao,].; Yi, L.,; Yuan, J.; Cui, S. The Trilateral Iterative Method Integrating LOS/NLOS Environment Recognition and
Classification Ranging Error Suppression. IEEE Sens. ]. 2025, 25, 25470-25484. [CrossRef]

8. Li H.;Lei Y;FuJ,;Luo,J,; Song, Y,; Lu, S. Angle-constrained adaptive formation control for multiple nonholonomic automated
vehicles with deferred prescribed performance. J. Vib. Control 2025. [CrossRef]

9. Wang, Q.; Wang, Z.; Wang, H.; Shang, Z.; Xu, W. Coordinated control of ARS and DYC for full X-by-Wire distributed drive electric
vehicles based on stability domain division in extension phase plane. Control Eng. Pract. 2025, 162, 106344. [CrossRef]

10. Lin, E; Ma, H.; Zhao, Y;; Lu, X.; An, Q. Adaptive robust lateral stability control of distributed drive electric vehicles with extended
state observer under uncertainties. J. Frankl. Inst. 2025, 362, 107956. [CrossRef]

11. Zhang, Y,; Xu, N,; Yin, Z; Zhou, J.; Hu, M.; Guo, K. A preview-based path tracking control approach for model mismatch
mitigation amid extreme operational conditions. Adv. Eng. Inform. 2025, 68, 103710. [CrossRef]

12.  Zang, L.; Peng, X,; Sun, ].; Cui, S.; Bai, Y. Investigation on structural design and grounding characteristics of two dimensional
double-U honeycomb non-pneumatic tires. Eur. J. Mech. A Solids 2025, 111, 105599. [CrossRef]

13. Wang, G.; Li, X,; Jing, Z.; Wang, X.; Zhang, Y. Improvement in and Validation of the Physical Model of an Intelligent Tire
Considering the Wear. Sensors 2025, 25, 2490. [CrossRef] [PubMed]

14. Deng, Y.; Wang, Z.; Zhao, Y.; Gong, J.; Shen, H.; Lin, F. Numerical Prediction of Ride Comfort of Tracked Vehicle Equipped with

Novel Flexible Road Wheels. Chin. |. Mech. Eng. 2024, 37, 85. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.3390/wevj14080216
https://doi.org/10.3390/wevj14060158
https://doi.org/10.3390/wevj14060158
https://doi.org/10.3390/wevj14060150
https://doi.org/10.1016/j.aap.2025.108156
https://www.ncbi.nlm.nih.gov/pubmed/40816201
https://doi.org/10.1007/s40430-025-05661-3
https://doi.org/10.3390/machines12040229
https://doi.org/10.1016/j.sna.2024.116023
https://doi.org/10.1016/j.euromechsol.2025.105868
https://doi.org/10.1109/JSEN.2025.3568923
https://doi.org/10.1177/10775463251389672
https://doi.org/10.1016/j.conengprac.2025.106344
https://doi.org/10.1016/j.jfranklin.2025.107956
https://doi.org/10.1016/j.aei.2025.103710
https://doi.org/10.1016/j.euromechsol.2025.105599
https://doi.org/10.3390/s25082490
https://www.ncbi.nlm.nih.gov/pubmed/40285180
https://doi.org/10.1186/s10033-024-01070-0

	References

