
FEBRUARY 2022 VOLUME 71 NUMBER 2 ITVTAB (ISSN 0018-9545)

REGULAR PAPERS

Channel Models

A Non-Stationary 3-D Wideband Channel Model for Intelligent Reflecting Surface-Assisted HAP-MIMO Communication
Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Z. Lian, Y. Su, Y. Wang, and L. Jiang 1109

Autoregressive Modeling Approach for Non-Stationary Vehicular Channel Simulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . M. Yusuf, E. Tanghe, F. Challita, P. Laly, L. Martens, D. P. Gaillot, M. Lienard, and W. Joseph 1124

On the BEP and Outage Probability Under Cascaded Double Correlated η-μ Fading Channels . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . .W. J. L. de Queiroz, H. S. Silva, H. T. P. da Silva, D. B. T. Almeida, A. S. R. Oliveira, and F. Madeiro 1132

Communication Circuits & Systems

A 3D Printed Nearly Isotropic Luneburg Lens Antenna for Millimeter-Wave Vehicular Networks . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Guo, Y. Li, J. Wang, L. Ge, Z. Zhang, M. Chen, Z. Li, B. Ai, and R. He 1145

Robust Joint Design of Transmit Waveform and Receive Filter for MIMO-STAP Radar Under Target and Clutter
Uncertainties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Z. Li, J. Shi, W. Liu, J. Pan, and B. Li 1156

Ultra-Fast Accurate AoA Estimation via Automotive Massive-MIMO Radar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B. Li, S. Wang, J. Zhang, X. Cao, and C. Zhao 1172

Transportation Systems

A Novel Reinforcement Learning-Based Cooperative Traffic Signal System Through Max-Pressure Control . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A. Boukerche, D. Zhong, and P. Sun 1187

Vehicle Platooning Impact on Drag Coefficients and Energy/Fuel Saving Implications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A. A. Hussein and H. A. Rakha 1199

Design of a Two Layered Blockchain-Based Reputation System in Vehicular Networks . . . . . . . . . . . S. Lee and S.-H. Seo 1209
Coordinated Saturated Output-Feedback Control of an Autonomous Tractor-Trailer and a Combine Harvester in

Crop-Harvesting Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . K. Shojaei 1224
Curvilinear Multilane Merging and Platooning With Bounded Control in Curved Road Coordinates . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .J. Wu, Y. Wang, and C. Yin 1237
A Multi-Vehicle Longitudinal Trajectory Collision Avoidance Strategy Using AEBS With Vehicle-Infrastructure

Communication . . . . . . . . . . . . . . . . . . . . . . . . . . . R. Zhang, K. Li, Y. Wu, D. Zhao, Z. Lv, F. Li, X. Chen, Z. Qiu, and F. Yu 1253
Driveline Modeling With Transmission Loss and Robust Torque Observer Design for Dual Clutch Transmission . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T. Lee, D.-H. Kim, and S. B. Choi 1267
Look-Ahead Driving Schemes for Efficient Control of Automated Vehicles on Urban Roads . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. A. S. Kamal, K. Hashikura, T. Hayakawa, K. Yamada, and J.-ichi Imura 1280
Unified Mode-Based Description of Arbitrary Hybrid and Electric Powertrain Topologies . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B. Krueger, G. Filomeno, A. Golle, D. Dennin, and P. Tenberge 1293

(Contents Continued on Page 1107)



(Contents Continued from Front Cover)

Secure and Privacy-Preserving Formation Control for Networked Marine Surface Vehicles With Sampled-Data Interactions
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C.-D. Liang, M.-F. Ge, J.-Z. Xu, Z.-W. Liu, and F. Liu 1307

Energy-Saving Operation Synergy for Multiple Metro-Trains Using Map-Reduce Parallel Optimization . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. Shang, Y. Zhou, and H. Fujita 1319

GAN and Multi-Agent DRL Based Decentralized Traffic Light Signal Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Z. Wang, H. Zhu, M. He, Y. Zhou, X. Luo, and N. Zhang 1333

LFT-Based Identification of Lateral Vehicle Dynamics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L. Bascetta and G. Ferretti 1349
Robust Adaptive Consensus of Decentralized Large-Scale Bi-Directional Vehicular Platoons With Only Relative Position

Measurement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H. Chehardoli and A. Ghasemi 1363
A Multi-Frequency DQ Impedance Measurement Algorithm for Single-Phase Vehicle-Grid System in Electrified Railways

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Z. Liu, G. Li, X. Meng, H. Zhou, and J. Liu 1372
A Post Impact Stability Control for Four Hub-Motor Independent-Drive Electric Vehicles . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. M. Mok, L. Zhai, C. Wang, X. Zhang, and Y. Hou 1384

Vehicular Electronics

Model Predictive Longitudinal Motion Control for the Unmanned Ground Vehicle With a Trajectory Tracking Model . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H. Dong and J. Xi 1397

Prognosis of Electric Scooter With Intermittent Faults: Dual Degradation Processes Approach. . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. Xiao, M. Yu, H. Wang, B. Zhang, and D. Wang 1411

A Topology Guided Method for Rail-Track Detection . . . . . . . . S. Yang, G. Yu, Z. Wang, B. Zhou, P. Chen, and Q. Zhang 1426
Transmit-Receive Beamforming for Distributed Phased-MIMO Radar System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. Liu, W. Zhang, X. Yu, Q. Lu, W. Wei, L. Kong, and G. Cui 1439
A Hybrid Modulation Featuring Two-Phase Clamped Discontinuous PWM and Zero Voltage Switching for 99% Efficient

DC-Type EV Charger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J. Xu, T. B. Soeiro, Y. Wang, F. Gao, H. Tang, and P. Bauer 1454
Remaining Useful Life Prediction of Lithium-Ion Battery via a Sequence Decomposition and Deep Learning Integrated

Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Z. Chen, L. Chen, W. Shen, and K. Xu 1466
A Single-Layer 10–30 GHz Reflectarray Antenna for the Internet of Vehicles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L. Zhang, J. Zhang, Y. He, C. Mao, W. Li, S.-W. Wong, P. Mei, and S. Gao 1480
A Secure and Efficient Wireless Charging Scheme for Electric Vehicles in Vehicular Energy Networks . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Wang, H. T. Luan, Z. Su, N. Zhang, and A. Benslimane 1491

Wireless Communications

Cache-Aided Retrospective Interference Alignment in Wireless Broadcast Channels . . . . . . . . . . . . . . . . W. Liu and G. Wu 1509
Analysis and Design for Pilot Power Allocation and Placement in OFDM Based Integrated Radar and Communication in

Automobile Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H.-W. Hsu, M.-C. Lee, M.-X. Gu, Y.-C. Lin, and T.-S. Lee 1519
Uplink Performance of MmWave-Fronthaul Cell-Free Massive MIMO Systems. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .M. Ibrahim, S. Elhoushy, and W. Hamouda 1536
Proportional-Fair Resource Allocation for User-Centric Networks . . . . . . . . . . . . . . . S. Wu, Y. Wei, S. Zhang, and W. Meng 1549
Statistical Characterization of the Angle of Arrival in an Underwater Channel Due to Scattering From the Sea Surface

Modeled as Sum of Sinusoids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. Rawat, B. Lall, and S. Srirangarajan 1562
Double Intelligent Reflecting Surface-Assisted Multi-User MIMO Mmwave Systems With Hybrid Precoding . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H. Niu, Z. Chu, F. Zhou, C. Pan, D. W. K. Ng, and H. X. Nguyen 1575
Dynamic Channel Access and Power Control in Wireless Interference Networks via Multi-Agent Deep Reinforcement

Learning. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Z. Lu, C. Zhong, and M. C. Gursoy 1588
Massive MIMO Channels With Inter-User Angle Correlation: Open-Access Dataset, Analysis and Measurement-Based

Validation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X. Du and A. Sabharwal 1602
Enhancing Dependability Analysis Provisioning in CBTC Wireless Communication System With Age of Information . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X. Wang, Y. Li, T. Jing, Y. Huo, and T. Tang 1617
Communication Quality-Conscious Synthesis of 3-D Coverage Using Switched Multibeam Multi-Sector Array Antenna

for V2I Application . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. Kumar, A. Sharma, S. Kalra, and M. Kumar 1631
On the Distribution of SINR for Widely Linear MMSE MIMO Systems With Rectilinear or Quasi-Rectilinear Signals . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W. Deng, Y. Xia, Z. Li, and W. Pei 1643
Direction-of-Arrival Estimation of Coherent Signals for Uniform Linear Antenna Arrays With Mutual Coupling in

Unknown Nonuniform Noise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Y. Fang, S. Zhu, Y. Gao, L. Lan, C. Zeng, and Z. Liu 1656
Transmit Beamspace DDMA Based Automotive MIMO Radar . . . . . . . . . . . . . . . . . . . . . F. Xu, S. A. Vorobyov, and F. Yang 1669
Adaptive Demodulation in Impulse Noise Channels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . K. Hägglund and E. Axell 1685
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