
JUNE 2021 VOLUME 70 NUMBER 6 ITVTAB (ISSN 0018-9545)

SPECIAL SECTION ON VEHICULAR NETWORKS IN THE ERA OF 6G: END-EDGE-CLOUD ORCHESTRATED
INTELLIGENCE

GUEST EDITORIAL

Introduction to the Special Section on Vehicular Networks in the Era of 6G: End-Edge-Cloud Orchestrated Intelligence
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Zhang, Y. Zhang, J. Ren, J. Misic, and A. M. Tulino 5192

SPECIAL SECTION PAPERS

A Novel IoV Block-Streaming Service Awareness and Trusted Verification Scheme in 6G . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Wang, Y. Tian, X. Hei, L. Zhu, and W. Ji 5197

Decentralized Parallel SGD With Privacy Preservation in Vehicular Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D. Yu, Z. Zou, S. Chen, Y. Tao, B. Tian, W. Lv, and X. Cheng 5211

Social Relationship Inference Over Private Vehicle Mobility Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J. Li, F. Zeng, Z. Xiao, Z. Zheng, H. Jiang, and Z. Li 5221

A Many-Objective Optimization Based Intelligent Intrusion Detection Algorithm for Enhancing Security of Vehicular
Networks in 6G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Z. Zhang, Y. Cao, Z. Cui, W. Zhang, and J. Chen 5234

Security Enhancement for Real-Time Independent In-Vehicle CAN-FD Messages in Vehicular Networks . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G. Xie, L. T. Yang, Y. Liu, H. Luo, X. Peng, and R. Li 5244

An Adversarial Attack Based on Incremental Learning Techniques for Unmanned in 6G Scenes . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H. Lv, M. Wen, R. Lu, and J. Li 5254

Intelligent Mobile Edge Caching for Popular Contents in Vehicular Cloud Toward 6G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. Liu, Y. Zhang, T. Fu, and J. Hu 5265

Energy Efficient Resource Allocation in Cache Based Terahertz Vehicular Networks: A Mean-Field Game Approach . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Zhang, H. Zhang, and K. Long 5275

QoE-Driven Edge Caching in Vehicle Networks Based on Deep Reinforcement Learning . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .C. Song, W. Xu, T. Wu, S. Yu, P. Zeng, and N. Zhang 5286

A Personalized Search Query Generating Method for Safety-Enhanced Vehicle-to-People Networks . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X. Yan, J. Zhang, H. Elahi, M. Jiang, and H. Gao 5296

Two-Layer Federated Learning With Heterogeneous Model Aggregation for 6G Supported Internet of Vehicles . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X. Zhou, W. Liang, J. She, Z. Yan, and K. I-K. Wang 5308

Adaptive Computing Scheduling for Edge-Assisted Autonomous Driving . . . . . . . . . . M. Li, J. Gao, L. Zhao, and X. Shen 5318
Client-Based Intelligence for Resource Efficient Vehicular Big Data Transfer in Future 6G Networks . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B. Sliwa, R. Adam, and C. Wietfeld 5332
Multi-Path and Multi-Hop Task Offloading in Mobile Ad Hoc Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G. Feng, X. Li, Z. Gao, C. Wang, H. Lv, and Q. Zhao 5347

(Contents Continued on Page 5190)



(Contents Continued from Front Cover)

Orchestrated Scheduling and Multi-Agent Deep Reinforcement Learning for Cloud-Assisted Multi-UAV Charging
Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. Jung, W. J. Yun, M. J. Shin, J. Kim, and J.-H. Kim 5362

REGULAR PAPERS

Connected Vehicle Series

Resilience-Driven Quantitative Analysis of Vehicle Platooning Service . . . . . .J. Bai, X. Chang, K. S. Trivedi, and Z. Han 5378
Distributed Cooperative Driving in Multi-Intersection Road Networks . . . . . . H. Pei, Y. Zhang, Q. Tao, S. Feng, and L. Li 5390
A Platoon-Centric Multi-Channel Access Scheme for Hybrid Traffic . . . . . . . . . Y. Huang, Y. Shen, J. Wang, and X. Zhang 5404

Communication Circuits & Systems

A Singly-Fed Dual-Band Microstrip Antenna for Microwave and Millimeter-Wave Applications in 5G Wireless
Communication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Q. Guo, Y. M. Pan, S. Y. Zheng, and K. Lu 5419

A Reconfigurable and Pipelined Architecture for Standard-Compatible LDPC and Polar Decoding. . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. Cao, T. Lin, S. Zhang, S. Xu, and C. Zhang 5431

Low-Profile Compact Microstrip Magnetic Dipole Antenna With Large Beamwidth and Broad Bandwidth for Vehicular
Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W.-H. Zhang, Q. Xue, S. Liao, W. Che, and W. Yang 5445

Transportation Systems

Enhanced Eco-Approach Control of Connected Electric Vehicles at Signalized Intersection With Queue Discharge
Prediction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H. Dong, W. Zhuang, B. Chen, G. Yin, and Y. Wang 5457

A Vehicle Handling Inverse Dynamics Method for Emergency Avoidance Path Tracking Based on Adaptive Inverse
Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Zhao, W. Pi, W. Zhang, Q. Wang, S. Feng, H. Deng, and F. Lin 5470

Real-Time Graph Construction Algorithm for Probabilistic Predictions in Vehicular Applications . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. Ritter, F. Widmer, J. W. Niam, P. Elbert, and C. Onder 5483

Lane-Change Intention Inference Based on RNN for Autonomous Driving on Highways . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L. Li, W. Zhao, C. Xu, C. Wang, Q. Chen, and S. Dai 5499

Personalized Trajectory Planning and Control of Lane-Change Maneuvers for Autonomous Driving . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .C. Huang, H. Huang, P. Hang, H. Gao, J. Wu, Z. Huang, and C. Lv 5511

Vehicular Electronics

Robust Reset Speed Synchronization Control for an Integrated Motor-Transmission Powertrain System of a Connected
Vehicle Under a Replay Attack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X. Xu, X. Li, P. Dong, Y. Liu, and H. Zhang 5524

Can Steering Wheel Detect Your Driving Fatigue? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J. Lu, X. Zheng, L. Tang, T. Zhang, Q. Z. Sheng, C. Wang, J. Jin, S. Yu, and W. Zhou 5537

Fuel Minimization of a Hybrid Electric Racing Car by Quasi-Pontryagin’s Minimum Principle . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T. Liu, L. Feng, and W. Zhu 5551

A Distributed Integrated Control Architecture of AFS and DYC Based on MAS for Distributed Drive Electric Vehicles
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J. Liang, Y. Lu, G. Yin, Z. Fang, W. Zhuang, Y. Ren, L. Xu, and Y. Li 5565

Analysis and Design of Drivetrain Control for the AEV With Network-Induced Compounding-Construction Loop Delays
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .W. Cao, L. Wang, J. Li, C. Peng, J. Zhou, and H. He 5578

Modeling the Impact on Wheel Sensor Readouts by Eddy Current Brakes Installed in High-Speed Trains . . . . . . . . . . . . . .
D. Valderas, J. I. Sancho, K. Benli, H. Lehmann, G. Lancaster, K. Gurruchaga, O. Stark, W. Baldauf, and J. del Portillo 5592

An Improved Sensorless Control of IPMSM Based On Pulsating High-Frequency Signal Injection With Less Filtering
for Rail Transit Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. T. Woldegiorgis, X. Ge, S. Li, and Y. Zuo 5605

Generation of a Real-Life Battery Usage Pattern for Electrical Vehicle Application and Aging Comparison With the
WLTC Profile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. Ben-Marzouk, S. Pelissier, G. Clerc, A. Sari, and P. Venet 5618

A Novel Strategy of Control Performance Improvement for Six-Phase Permanent Magnet Synchronous Hub Motor Drives
of EVs Under New European Driving Cycle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L. Chen, H. Xu, and X. Sun 5628

A Robust State of Charge Estimation Approach Based on Nonlinear Battery Cell Model for Lithium-Ion Batteries in
Electric Vehicles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .W. Kim, P.-Y. Lee, J. Kim, and K.-S. Kim 5638

Position Correction Model Based on Gated Hybrid RNN for AUV Navigation . . . . . . . . . . . . . . P.-F. Lv, B. He, and J. Guo 5648
Fiber Bragg Grating Sensors for Dynamic Strain Measurements in Gasoline Direct Injectors . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . L. Tozzetti, T. Barsanti, F. Gambini, G. Manzo, S. Filippi, L. Matteucci, I. Izzo, F. D. Pasquale, and S. Faralli 5658
Device-Level Parallel-in-Time Simulation of MMC-Based Energy System for Electric Vehicles . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. Lyu, N. Lin, and V. Dinavahi 5669
Hierarchical Power Allocation Method Based on Online Extremum Seeking Algorithm for Dual-PEMFC/Battery Hybrid

Locomotive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T. Wang, Q. Li, L. Yin, W. Chen, E. Breaz, and F. Gao 5679

(Contents Continued on Page 5191)



(Contents Continued from Page 5190)

Wireless Communications

Synchronization for OFDM-Based Satellite Communication System . . . . . . . . . . . . . . . . . . M. Huang, J. Chen, and S. Feng 5693
Low-Complexity and Low-Overhead Receiver for OTFS via Large-Scale Antenna Array . . . . . . . . . . Y. Shan and F. Wang 5703
Vehicle Localization via Cooperative Channel Mapping . . . . . . . . . . . . . . . X. Chu, Z. Lu, D. Gesbert, L. Wang, and X. Wen 5719
Uplink Power Control Framework Based on Reinforcement Learning for 5G Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F. H. Costa Neto, D. C. Araújo, M. P. Mota, T. F. Maciel, and A. L. F. de Almeida 5734
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