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Enhanced Policy Iterative optimal control for partially uncertainty linear

systems by using Event-Triggered mechanism
Abstract

Recently, there has been growing interest in practical control systems
considering environmental effects and external disturbances. In this context,
uncertainty systems have emerged as a counterpart to the ideal case
assuming full knowledge of system parameters. Optimal control is a technique
providing a mathematical framework for obtaining control signals that achieve

optimal system performance according to a predefined criterion.

This paper presents an enhanced methodology for optimal control of partially
uncertainty linear systems by integrating the Policy Iterative (PI) algorithm
with an Event-Triggered (ET) mechanism. Although PI provides a trade—off
between performance, and computational cost and is widely used for solving
optimal control problems without full system knowledge, it suffers from
continuous updates that increase execution time and resource consumption.
To address this issue, an ET mechanism is incorporated to regulate the
execution of the PI algorithm itself. Unlike conventional approaches where ET
is used for sampling or control updates, the proposed method applies it to the
iterative process. A Lyapunov-based dynamic triggering condition is derived
to ensure system stability while reducing unnecessary updates. Results show
the proposed method reduces iterations and computational burden without

degrading performance. lts effectiveness is validated on a partially uncertain
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inverted pendulum system, showing faster convergence, reduced execution

time, and improved stability compared to classical PI.

Keywords:
Policy Iterative Algorithm — Event-Triggered Control — Optimal Control —
Partially Uncertainty linear Systems — Dynamic Triggering Threshold
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Trust Management in VANETs Using Cloud-Hosted Blockchain: A

Study of Cache Impact in Vehicles
Dr. Ali Alhatem*
Abstract

VANETSs play an important role in supporting intelligent transportation systems
and enhancing traffic safety through applications that rely on message
exchange between vehicles and infrastructure. We need reliable mechanisms
for trust management in VANETs to verify vehicles and detect malicious
behaviour, as it affects both vehicle safety and decision making in a way that
threatens the live of VANET vehicle users. In this research we present an
integrated framework for trust management in VANETs based on cloud
blockchains, where vehicle behaviour is monitored and evidence is collected
by Roadside Units (RSUs), while the blockchain is used to store evidence
and trust decisions. Through this framework, identity verification which is
performed through the Certificate Authority (CA) is separated from trust
management, which is performed through blockchain, and which represents
the vehicle state as trusted, suspicious, or malicious.

The results showed an improvement in the packet delivery ratio (PDR) in the
variable—speed scenario, while it affected the trust decision. The results also
showed that the presence of the cache allows scalability in the network and

reduces dependence on RSUs and the cloud, but it doesn’t improve the
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effective prevention rate in variable-speed environments with high traffic
density, which requires advanced policies for updating trust states stored in

the V2V cache.

Keywords: VANETSs, Trust Management, Blockchains, V2V cache.

* Lecturer — Homs University— IT Faculty— Department Of Computer

Networks & Systems Engineering
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Abstract
Dr.eng. Ahmad Alali®

Vehicular Ad Hoc Networks (VANETs) have emerged as one of the key
components of Intelligent Transportation Systems (ITS), providing a dynamic
communication environment between vehicles and roadside infrastructure to
enhance road safety and improve traffic management efficiency. However,
the highly dynamic nature of VANETS, characterized by high vehicle mobility
and frequent topology changes, poses significant challenges to routing
protocols in terms of communication reliability, route stability, and efficient

data transmission.

This research aims to evaluate and analyze the performance of a set of
reactive, geographic, and intelligent routing protocols in VANETS, including
AODV, AOMDV, AODV-UU, EAODV, IAODV, GPSR, and an intelligent
routing protocol based on the Q-Learning reinforcement learning algorithm.
The study was conducted using multiple simulation scenarios that reflect
realistic VANET operating conditions, including variations in vehicle density,
vehicle speed, urban and highway environments, roadside unit (RSU)

deployment density, and the percentage of participating vehicles.

The evaluation was based on several key performance metrics, including
Packet Delivery Ratio (PDR), End-to—-End Delay (E2ED), Throughput, Packet
Loss Ratio (PLR), and Routing Overhead (RO). The simulation results
indicate that the enhanced AODV-based routing protocols outperform the
conventional AODV protocol in most evaluated scenarios. Among them,

IAODV demonstrated superior performance in dense urban environments,
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while GPSR achieved outstanding performance in highway scenarios due to
its utilization of geographic position information. Furthermore, the Q-
Learning—based routing protocol exhibited greater adaptability to dynamic
network conditions, achieving higher packet delivery ratios while reducing
end-to—end delay and packet loss compared with most of the other evaluated

protocols.

The results also demonstrate that integrating Roadside Units (RSUs)
significantly improves communication reliability and routing efficiency across
all studied protocols, with the intelligent reinforcement learning—based routing
approach achieving the best overall performance. The study concludes that
selecting the most appropriate routing protocol in VANETs depends on the
traffic environment and application requirements. Moreover, incorporating
artificial intelligence techniques into the routing process represents a
promising direction for enhancing VANET performance and supporting the

next generation of Intelligent Transportation Systems.

Keywords: Vehicular Ad Hoc Networks (VANETS), Routing Protocols, AODV,
AOMDV, AODV-UU, EAODV, IAODV, GPSR, Q-Learning, Reinforcement
Learning, Intelligent Transportation Systems (ITS), Roadside Units (RSUs).

* Lecturer, Department of Systems and Computer Networks, Faculty Of

Informatics Engineering, Homs University.
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Effect of mechanical mixing parameters on the quality of epoxy
coating with the addition of titanium dioxide (TiO>)

*Rama Jaabari ,** Dr.Ahmad salamah , ***Dr.Rami Mansour

Abstract
Coatings are used to isolate steel surfaces from the surrounding environment,
protect them from corrosion, and improve their appearance. In this
experimental study, titanium dioxide (TiO2) was added as a filler to epoxy
coatings to enhance the coating's adhesion to the metal surface and its
resistance to environmental factors. Therefore, attention was focused on
determining the parameters of the TiO2 mixing process with the coating.
A range of mixtures containing the coating with varying percentages of TiO>
(1%, 3%, and 5%) were prepared. The effect of mechanical mixing (mixing
speed and mixing time) on mixture homogeneity was investigated to achieve
optimal oxide dispersion within the epoxy coating without negatively
impacting the coating structure. The optimal mixture was then manually
applied to steel samples prepared for testing.
Microscopic analysis revealed that the best mixing parameters were a speed
of 1310 rpm and a mixing time of 30 minutes.

Keywords:. Steel samples, mixing speed, mixing time, adhesion.
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Performance Balancing of LEACH-Based 10T . 3l

Networks Using Reinforcement Learning

Eng. Raneem Mohammad*
Supervision: Dr. Ali Alhatem?

Abstract

Energy constraints and delivery reliability represent two major
challenges in wireless sensor networks within Internet of Things (IoT)
environments, making routing and energy consumption management
critical factors for ensuring network continuity and operational efficiency.
The LEACH protocol is one of the most prominent hierarchical clustering
protocols due to its ability to reduce node energy depletion through the
periodic selection of Cluster Heads (CHs). However, its performance is still
affected by the randomness of CH selection and the high cost of
reclustering when it is performed periodically. Accordingly, several
enhancements to LEACH have been proposed, among which LEACH-RLC
is a notable protocol. LEACH-RLC combines optimized cluster formation,
including the selection of Cluster Heads and their associated nodes using
Mixed-Integer Linear Programming (MILP), with adaptive reclustering
decisions based on reinforcement learning. Nevertheless, this protocol
assumes an ideal communication environment and a complete packet
delivery rate. Therefore, this research aims to improve LEACH-RLC in
order to preserve its performance and balance energy management with
delivery reliability under non-ideal network conditions. This is achieved by
enhancing the reward function and expanding the network state vector of
the reinforcement learning agent, based on Deep Q-Networks (DQN),
through the addition of eight new features that reflect link quality. The
results show that unstable communication conditions caused a clear
degradation in network lifetime indicators and packet delivery rate when
the original protocol was used. In contrast, the proposed enhanced version

! Master’s Student — Department of Network and Computer Systems Engineering,
Faculty of Informatics Engineering, Homs University, Syria
2 Lecturer — Department of Network and Computer Systems Engineering, Faculty of
Informatics Engineering, Homs University, Syria
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achieved improvements in network lifetime and delivery rate, along with a
reduction in the number of lost packets. However, this improvement
incurred an operational cost, represented by a slight increase in energy
consumption due to the higher number of control packets associated with
reclustering decisions when link quality deteriorates.

e ghaall g Al S 5 ASlSaal Lpmantigh o ghall Aol aan daala Al

Keywords: LEACH protocol, LEACH-RLC protocol, Internet of Things,
Wireless Sensor Networks, energy, delivery reliability, performance
balancing, reinforcement learning.
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