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Abstract:

This article focuses on the recursive parameter estimation problem of exponential
autoregressive (ExpAR) models. Considering the difficulty of the nonlinear optimal
problem arising in identifying the ExpAR model, Newton search is used to minimize
the criterion function to make the search direction more accurate. A penalty term is
incorporated into the criterion function to regularize the parameter updates. To achieve
higher accuracy performance under white noise interference, a multi-innovation

Newton recursive algorithm is proposed to make more use of data. To improve the



estimation accuracy, a hierarchical two-stage identification algorithm is adopted. The
linear parameters are estimated using recursive least squares, followed by the
estimation of the nonlinear parameters through a multi-innovation Newton recursive
algorithm with penalty terms. A simulation example is provided to test the effectiveness
of the proposed algorithms.

Keywords:

ExpAR model; hierarchical identification; multi-innovation method; Newton search;
penalty term

Source:

INTERNATIONAL JOURNAL OF ADAPTIVE CONTROL AND SIGNAL PROCESSING
Volume 39, Issue 12
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Abstract:

For an r-input m-output multivariable ARX system, it is commonly decomposed into
m subsystems for identification. However, the corresponding identification algorithms
incur a high computational burden because they fail to account for the coupling between
variables within the subsystems. After parameterization, considering that all subsystem
identification models share a common input information vector, we derive the coupled
identification model for the entire system. Based on the obtained coupled identification
model, this paper presents a hierarchical stochastic gradient identification algorithm
and a hierarchical multi-innovation stochastic gradient identification algorithm, and
their variants for multivariable ARX systems. Finally, the simulation example is

provided to show the effectiveness of the proposed algorithms.
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Author:
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Abstract:

Generative Al-enabled Intelligent Transportation Systems (ITS) are revolutionizing
modern transportation by improving safety, efficiency, and adaptability, fostering the

development of intelligent Internet of Vehicles (IoV) ecosystems. A critical component
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of such systems is the deployment of edge servers, which provide localized, low-latency
computing, storage, and processing capabilities near data sources. However,
determining the optimal placement of edge servers to maximize safety, efficiency, and
adaptability in IoV systems remains a significant challenge. Current solutions often
optimize one or two metrics, such as energy efficiency or latency, but fail to account
for holistic performance improvements. This paper proposes an edge server placement
algorithm, ISC-QL, which combines Improved Spectral Clustering (ISC) and Q-
Learning to address this gap. In the first stage, the ISC algorithm clusters base stations
based on their geographic distribution and the number of connected users, identifying
preliminary deployment locations for edge servers. In the second stage, a Q-Learning
approach is employed to dynamically refine these initial placements, ultimately
determining the optimal locations for edge servers. Simulation experiments using real-
world data from Shanghai Telecom validate the effectiveness of the ISC-QL algorithm.
Compared to benchmark approaches, ISC-QL demonstrates significant performance
improvements, including a 50% increase in load balancing, a 22% reduction in average
energy consumption, and a 16% decrease in average delay.

Keywords:

Servers; Delays; Optimization; Energy consumption; Base stations; Load management;
Costs; Heuristic algorithms; Clustering algorithms; Systems architecture; Generative
Al intelligent transportation systems (ITS); intelligent Internet of Vehicles (intelligent
IoV); reinforcement learning; edge server placement

Source:
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Title:

Deep Reinforcement Learning for Energy Efficiency Maximization in RSMA-IRS-
Assisted ISAC System

Author:

Ma, Zhangfeng; Zhang, Ruichen; Ai, Bo; Lian, Zhuxian; Zeng, Linzhou; Niyato, Dusit;
Peng, Yifei

Institution:

Shaoyang University; Nanyang Technological University; Beijing Jiaotong University;

Jiangsu University of Science & Technology; Hunan Institute of Science & Technology
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Abstract:

The combination of rate splitting multiple access (RSMA) and integrated sensing and
communication has recently played a constructive role in various emerging applications
associated with sixth-generation networks. However, in complex urban environments,
the network performance may be severely restricted by transmission blockages. With
the help of intelligent reflecting surfaces (IRS), this paper leverages a virtual line-of-
sight link to guarantee the quality-of-service (QoS). First, a three-dimensional
geometry-based stochastic channel model is developed to characterize the IRS-
empowered ISAC networks with RSMA. Based on the proposed channel model, we
formulate an energy efficiency (EE) maximization problem, subject to transceiver
beamforming constraints, IRS phase shift constraints, and QoS constraints. The impact
of some important system parameters on the EE is numerically investigated using the
proximal policy optimization method. One key observation of our results is that the
system EE degrades significantly at higher frequencies even for double-Rayleigh fading
channels, which may make it difficult for the subsequent sensing link establishment.
Source:

IEEE TRANSACTIONS ON VEHICULAR TECHNOLOGY

Volume 74, Issue 11

Link:
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