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Dr. Li is an independent researcher with vibrant international collaborations and extensive experi-
ence in artificial intelligence (AI)-native non-terrestrial communications (NTC), (scalable/multi-agent)
deep reinforcement learning (DRL)-empowered radio and computing resource management for multi-
access edge computing (MEC), (quantum) machine learning (ML)-aided and/or compressive sensing
(CS)-enabled channel estimation for ultra-massive MIMO (UM-MIMO) Terahertz (THz) communica-
tion systems, physical layer security, and covert communications [1, 2, 3, 4, 5, 6, 7, 8, 9, 1, 10, 3, 2, 11,
12, 13, 14, 15, 16, 17, 18, 19, 20, 21]. Dr. Li has published a number of top-tier journal [7, 1, 2] and
flagship conference [6, 8, 10, 3] papers regarding quantum computing and/or (multi-agent) DRL for
aiding in intelligent decision making for future wireless communications, e.g., UAV-aided transmission
networks and multi-access edge computing, who is now actively doing research in this interdisciplinary
research area of quantum machine learning for next-generation wireless networks. Throughout his
PhD at King’s College London, Dr. Li designed some of the first quantum-aided DRL algorithms
[1, 2, 3] for drone-assisted wireless networks, reimagining conventional DRL frameworks with quantum
mechanics enhancements. In his prior works [1, 2, 3], Dr. Li proposed some trailblazing quantum-
inspired DRL frameworks for aiding training performance of conventional DRL algorithms, e.g., deep
Q network (DQN) and its variants, to achieve seamless wireless transmissions, from perspectives of
intelligent agents’ action selection policy and experience replay strategy. In specific, Dr. Li initiated
novel probabilistic action selection policy and new reinforcement strategy for RL agents, which are
inspired by the collapse phenomenon and amplitude amplification in quantum mechanics, respectively.
Furthermore, to help the DRL agent commit a better trade-off between sampling priority and diver-
sity, Dr. Li proposed a promising quantum-inspired experience replay (QiER) framework, by linking
the experienced transition’s temporal difference (TD) error with the paired quantum bit (qubit) and
adopting Grover iteration-based quantum amplitude manipulation. His expertise extends to Bayesian
learning [4], federated learning, and multi-agent DRL [5, 6]. When he was doing his Research Fellow
role at Nanyang Technological University, Dr. Li focused on proposing CS-aided and/or (quantum)
ML-enabled channel estimation algorithms for UM-MIMO THz transmission systems, where chan-
nel sparsity and near-field radiation characteristic are considered [4]. Beyond (quantum) ML-aided
performance optimization, Dr. Li is also an expert in designing security- and covertness-aware wire-
less transmission protocols [9, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21]. He has performed in-depth
performance analyses for various wireless transmission protocols, deriving closed-form expressions of
various key metrics and/or their upper/lower bounds, evaluating the impact of design parameters on
wireless transmission performance, and revealing inherent and fundamental trade-offs among system
parameters for guiding wireless system design.

Dr. Li has a unique expertise that spans DRL, wireless systems, and quantum-aided ML with an
impressive record of over 20 publications in these areas [1, 2, 3, 4, 5, 6, 7, 8, 9, 1, 10, 3, 2, 11, 12, 13,
14, 15, 16, 17, 18, 19, 20, 21], most of which appeared in top-tier venues such as the IEEE Transac-
tions on Wireless Communications and the IEEE International Conference on Communications. Dr.
Li’s excellent track record equips him to design, analyze, and optimize quantum-enhanced intelligent
6G wireless systems, pioneering a first-of-its-kind interdisciplinary research area involving quantum
computing, ML, and wireless communications.

References

[1] Y. Li, A. H. Aghvami, and D. Dong, “Path planning for cellular-connected UAV: A DRL solution
with quantum-inspired experience replay,” IEEE Trans. Wireless Commun., vol. 21, no. 10, pp.
7897–7912, Apr. 2022.

[2] ——, “Intelligent trajectory planning in UAV-mounted wireless networks: A quantum-inspired
reinforcement learning perspective,” IEEE Wireless Commun. Lett., vol. 10, no. 9, pp. 1994–1998,
Jun. 2021.

[3] Y. Li and A. H. Aghvami, “Intelligent UAV navigation: A DRL-QiER solution,” in Proc. IEEE
Int. Conf. Commun. (ICC), Seoul, South Korea, May 2022, pp. 1–6.

[4] Y. Li and A. S. Madhukumar, “Hybrid near- and far-field THz UM-MIMO channel estimation:
A sparsifying matrix learning-aided Bayesian approach,” To Appear on IEEE Trans. Wireless
Commun., 2024.

1



Dr. Yuanjian Li, Research Fellow at NTU, Singapore, PhD from KCL, the UK December 4, 2024

[5] Y. Li, A. S. Madhukumar, T. Z. H. Ernest, G. Zheng, W. Saad, and A. H. Aghvami, “Energy-
efficient UAV-driven multi-access edge computing: A distributed many-agent perspective,” Under
Revision for IEEE Trans. Commun., 2024.

[6] ——, “Energy-efficient UAV-aided computation offloading on thz band: A MADRL solution,” in
Proc. IEEE Global Commun. Conf. (GLOBECOM), 2024, pp. 1–6.

[7] Y. Li and A. H. Aghvami, “Radio resource management for cellular-connected UAV: a learning
approach,” IEEE Trans. on Commun., vol. 71, no. 5, pp. 2784–2800, 2023.

[8] Y. Li, M. Sellathurai, Z. Chu, P. Xiao, and A. H. Aghvami, “DRL-aided joint resource block and
beamforming management for cellular-connected UAVs,” in Proc. IEEE Global Commun. Conf.
(GLOBECOM), 2023, pp. 3045–3050.

[9] Y. Li, M. Sellathurai, and A. Hamid, “Secrecy performance analysis on UAV down-link broadcast-
ing with a full duplex receiver,” in Proc. Int. Symp. Pers. Indoor Mob. Radio Commun. (PIMRC),
2023, pp. 1–6.

[10] Y. Li and A. H. Aghvami, “Covertness-aware trajectory design for UAV: A multi-step TD3-PER
solution,” in Proc. IEEE Int. Conf. Commun. (ICC), Seoul, South Korea, May 2022, pp. 1–6.

[11] Y. Li, R. Zhao, Y. Deng, F. Shu, Z. Nie, and A. H. Aghvami, “Harvest-and-opportunistically-
relay: Analyses on transmission outage and covertness,” IEEE Trans. Wireless Commun., vol. 19,
no. 12, pp. 7779–7795, Aug. 2020.

[12] Y. Li, R. Zhao, Y. Wang, G. Pan, and C. Li, “Artificial noise aided precoding with imperfect CSI
in full-duplex relaying secure communications,” IEEE Access, vol. 6, pp. 44 107–44 119, Jul. 2018.

[13] Y. Li, R. Zhao, L. Fan, and A. Liu, “Antenna mode switching for full-duplex destination-based
jamming secure transmission,” IEEE Access, vol. 6, pp. 9442–9453, Jan. 2018.

[14] Y. Li, R. Zhao, X. Tan, and Z. Nie, “Secrecy performance analysis of artificial noise aided pre-
coding in full-duplex relay systems,” in Proc. IEEE Global Commun. Conf. (GLOBECOM), Sin-
gapore, Dec. 2017, pp. 1–6.

[15] D. Ouyang, R. Zhao, Y. Li, R. Guo, and Y. Wang, “Antenna selection in energy harvesting
relaying networks using Q-learning algorithm,” China Commun., vol. 18, no. 4, pp. 64–75, Apr.
2021.

[16] D. Ouyang, R. Zhao, and Y. Li, “Analysis and optimization of wireless powered untrusted relay
system with multiple destinations,” Phys. Commun., vol. 42, p. 101161, Oct. 2020.

[17] ——, “Wireless energy harvesting relaying networks combined with antenna selection,” in Proc.
IEEE Int. Symp. Wireless Personal Multimedia Commun. (WPMC), Lisbon, Portugal, Nov. 2019,
pp. 1–5.

[18] ——, “Analysis of ergodic security performance in multi-user diversity and energy-constrained
relay system,” J. Signal Process., vol. 35, Feb. 2019.

[19] R. Zhao, X. Tan, Y. Li, Y. He, and C. Li, “Asymptotic performance analysis of untrusted relay
system with full-duplex jamming destination,” J. China Commun., vol. 39, pp. 20–30, Sep. 2018.

[20] Z. Nie, R. Zhao, and Y. Li, “A full-duplex SWIPT relaying protocol based on discrete energy
state,” in Proc. IEEE Int. Symp. Wireless Personal Multimedia Commun. (WPMC), Bali, Dec.
2017, pp. 500–505.

[21] X. Tan, R. Zhao, and Y. Li, “Large-scale antennas analysis of untrusted relay system with co-
operative jamming,” in Proc. IEEE Int. Conf. Netw. Serv. Manag. (CNSM), Tokyo, Japan, Nov.
2017, pp. 1–5.

2


