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Proposing a hybrid system to improve the
performance of a flexible robotic arm by
integrating an LQR controller and fuzzy logic

o ABSTRACT o

There is an increasing industrial need for using robot arms, especially in
fields that require repetitive tasks such as welding and assembly in car
factories, working in difficult-to-reach places such as space, deep sea,
and underground, and in places containing hazardous materials such as
nuclear reactors and chemicals. They also play a crucial role in medical
applications such as performing surgeries and many other applications in
various fields of life. The robot must achieve a quick response to the
required task, especially in real-time applications such as the medical
field and surgical operations. In this research, the control of a flexible
robot arm has been improved by using LQR (Linear Quadratic
Regulator) controllers and a hybrid control system through integrating
fuzzy logic technique with LQR controller. A comparison between them
is made in terms of response speed, and the effectiveness of the proposed
system in achieving a quick response and rapid reduction in acceleration
values, thus quickly reducing oscillation levels to zero and consequently
stabilizing the flexible arm and improving performance significantly has
been demonstrated. All simulation procedures have been performed using

Matlab software.

Key Words: LQR (Linear Quadratic Regulator), Fuzzy logic, flexible
robotic arm, response speed.
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Composite control of flexible manipulators based on SMC-DO and
LQR
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Vibrations and intelligent tracking control of single link flexible
manipulator.
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Vision based tip position tracking control of two link flexible manipulator.
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Hybrid Vibration Control Algorithm of a Flexible Manipulator
System Robotics.
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Active vibration control of composite laminates with MFC based
on PID-LQR hybrid controller
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Effect of photopolymerization of
unsaturated polyester polymer on
strength. bending

By: student. Abdullatef Alhasan4

Supervised by: Dr. Maher alibrahim, Dr. Taghrid mhalla

Abstract:

In the current research, the effect of photopolymerization on the
bending strength of unsaturated polyester polymer (UP) was
studied. A source of gamma rays (Co®®) was used to start the
polymerization of unsaturated polyester. The polymerization
initiation system is an important factor in determining the
properties of the final product. Therefore, it is possible to improve
the properties of the final product by using an advanced
polymerization initiation system such as the photopolymerization
system. The use of light sources offers several advantages that
contribute to improving polymerization conditions. In addition, it
overcomes some of the disadvantages of the traditional thermal
polymerization system.

The radiation dose rate was determined as the main variable and
the dose rate range was determined from the minimum (6 KGy/h)
and increasing (3 KGy/h) each time until reaching the maximum
dose (24 KGy/h), and studying the effect of changing doses on the

* PhD student, Department of Design and Production Engineering, Faculty of
Mechanical and Electrical Engineering, Al-Baath University.
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bending strength of the studied samples, and determining the
optimal values. In addition to comparing the results between
samples treated with photopolymerization and the results of
samples treated with traditional polymerization.

The results showed a clear variation with respect to the change in
dose values, some results gave a significant improvement in
bending strength. This indicates the importance of using advanced
techniques to improve the polymerization conditions and improve
the final properties.

Keywords: photopolymerization, gamma rays, Unsaturated
polyester, bending strength.
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Comparing the Performance of Wireless
Sensor Networks Based on Duty Cycle
Method with those Based on Hierarchical
Routing Protocols

Dr. Eng. Mohamed Khaled Chahine” Eng. Aseel Al Homsi

Abstract
Sensor nodes are deployed under different environment to fulfill the
requirements of specific applications. Many of these applications require
sensor nodes to work for several months or even years; that is why network
lifetime is considered as a key characteristic of wireless sensor networks
(WSNs). Several techniques were proposed in the literature aiming to
reduce energy consumption thus, improving wireless sensor network
lifetime.
In this research, two basic methods for improving energy efficiency in these
networks were studied: first one is the duty cycle based on sleep/awake
aware location-driven methodology, the second one is hierarchical routing
protocols. We have selected four common energy-efficient hierarchical
routing protocols namely: Low-Energy Adaptive Clustering Hierarchy
(LEACH), Modified Low-Energy Adaptive Clustering Hierarchy (MOD-
LEACH), Distributed Energy Efficient Clustering (DEEC), and Stable
Election Protocol (SEP).

Then we achieved a performance comparison between the two methods for
several network performance metrics: network lifetime, stability period and
network remaining energy for several scenarios.

Keywords: Wireless Sensor Networks, Sensor, Base station,
Cluster Head, Clustering, Duty Cycle, Hierarchical Routing
Protocols, Energy Efficiency.

*Associate Professor — Department of Electronics and Communication Engineering —
Faculty of Mechanical and Electrical Engineering — Damascus University-Syria.
**Postgraduate Student — Department of Electronics and Communication Engineering —
Faculty of Mechanical and Electrical Engineering — Damascus University-Syria.
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Performance Evaluation of the Improved
Cache replacement policy based-on
Content Popularity (ICCP) at Different
Forwarding Strategies in Named Data
Networking

3Dr. Eng. Yaman Ghazi
*Eng. Asim Al Himsya

ABSTRACT

Named Data Networking (NDN) has appeared recently as a future
Internet architecture where data delivery depends on the names
of the data, not their addresses as in the IP architecture. NDN has
many features such as built-in data security, stateful forwarding
plane, in-network caching, multipath forwarding, and fast data
retrieval. This research focuses on studying and evaluating the
performance of the ICCP policy when implemented with the
forwarding strategies embedded into ndnSIM simulator, which are
Best Route strategy, SAF strategy, Multicast strategy, and Access
strategy. Simulation and performance evaluation results show that
the ICCP policy often performs best when implemented with
Access forwarding strategy in terms of interest satisfaction rate,
cache hit rate, network traffic, delay, number of upstream hops,
and interest retransmissions.

Keywords: Named Data Networking, ICCP policy, in-network
caching, forwarding strategies.

* Lecturer, Department of Network Engineering and Computer Systems, Informatics
Engineering Faculty, Al Baath University.

4 Postgraduate Student (M.A), Department of Network Engineering and Computer
Systems, Informatics Engineering Faculty, Al Baath University.
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AS Autonomous System

CCp Cache replacement policy based-on Content Popularity
CDF Cumulative Distribution Function

CHR Cache Hit Rate

CS Content Store

FIB Forwarding Information Base

FIFO First In First Out

ICCP Improved Cache replacement policy based-on Content Popularity
ICN Information Centric Networking

ISR Interest Satisfaction Rate

LCD Leave a Copy Down

LCE Leave a Copy Everywhere

LFU Least Frequently Used

LRU Least Recently Used

MOS Mean Opinion Score

NDN Named Data Networking

NRR Nearest Replica Routing

OMCCRF | Optimal Multipath Congestion Control and Request Forwarding
OMPIF On-demand Multi-Path Interest Forwarding

PDF Probability Density Function

PIT Pending Interest Table

SAF Stochastic Adaptive Forwarding
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Improving the performance of the thermal
system of a square channel by adding square
and triangular internal ribs

*Eng: Ranwa Daher

Abstract

In this research, an experimental model was created to study the
effect of adding square and triangular internal ribs inside a duct on
heat transfer in the case of turbulent flow, and a comparison was
made between the air temperature inside the duct before and after
adding the ribs.

Experiments showed an improvement in heat transfer to the duct
when ribs were added compared to the empty duct. Square ribs give
the best improvement in heat transfer with an increase of 11%
compared to the empty duct. As for the duct equipped with
triangular-shaped ribs, the improvement rate ranged around 3%.

In order to verify the experimental data, numerical simulations of
the model used were conducted, and the results were compared
with the experimental data. It was found that there is good
agreement between the experimental data and the numerical results,
and the discrepancies in the temperature values do not exceed 12%.

*Technician member in Tishreen University, Department of Power Mechanical,
Faculty of Mechanical and Electrical Engineering, Tishreen
University,Lattakia,Syria. E-Mail: ranwa.daher@tishreen.edu.sy
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