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Design of an Intelligent Control System Using Fuzzy Logic to
Regulate the Gas Pressure Supplied to the Gas Turbine in a Gas
Processing Plant

Abstract

Methane and ethane gases are used in gas plants and electric power
generation stations to convert the thermal energy resulting from the
combustion of these compounds into mechanical energy, which is then
used to generate electricity.

In gas plants, control systems are continuously developed and updated,
and operational issues faced by operators during startup, shutdown, and
normal operation are addressed.

The gas turbine at the South Central Gas Plant is used to generate the
electrical energy required to operate the plant’s units, such as distillation
towers, the control room, the control and monitoring system, the
communication system, and other main and auxiliary units necessary to
ensure continuous gas production and processing.

The electrical current generated by the gas turbine operates at a specific
frequency that powers all electrical equipment in the plant. Fluctuations
in frequency can cause equipment to trip and cease operation. Therefore,
operating, monitoring, and maintaining the stability of the turbine is of
utmost importance. This is achieved through a dedicated turbine control
system connected to the plant’s main Distributed Control System (DCS).
One of the most critical control circuits is the gas pressure control circuit
that supplies the gas turbine, which must be maintained at 20 bar.
Prolonged deviations in pressure values can cause the turbine to shut
down, especially during startup stage.

In this research, a mathematical model of the gas pressure control circuit
for the gas turbine was constructed. The operation of the control valve
was simulated, and both a conventional PID controller and a Fuzzy-Pl
controller were implemented and their performance compared.

Keywords: Gas turbine, pressure control system, mathematical model,
fuzzy control, PID, Fuzzy PI, MATLAB.
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Studying the modeling and simulation of a three-phase induction motor
and analyzing the results of its tests using artificial intelligence tools.
Dr. E. Tamer Abduljalel Shattour*

Abstract

Simulating electrical machines is a crucial step for engineers and
researchers to analyze and improve their performance and systems in a safe,
customizable virtual environment before moving to costly, manufactured
physical prototypes.

Simulation also plays a vital educational role, providing interactive platforms
for engineering students to understand the operating principles of electrical
machines and their testing safely, efficiently, and cost-effectively.

Initially, the most widespread and important three—phase induction motor in
practical applications was chosen. Specialized software such as
MATLAB/Simulink and Ansys Motor-CAD were used to implement a scientific
simulation methodology

The theoretical foundations of three—phase induction motor modeling were
reviewed, followed by the research strategy, which involved simulating the
basic motor tests: No-load: applying different voltage values (0.5-1.1 Un)
while keeping the applied torque at zero. Current and power values were then
measured, and results were tabulated and curved. Short circuit simulation: By
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assigning different current values from ( to Isc (where Isc = In) and applying
zero angular velocity (o = 0), the voltage and power values are measured,
and tables of results are generated and curves plotted.Loading simulation: By
assigning different torque values from () to Tn, while holding the voltage and
frequency constant, the current, voltage, and velocity values are measured,
and tables of results are generated .

The simulation results, often presented as performance curves (torque,
velocity, current), are used to evaluate and compare different designs,
improve efficiency .

Finally, the results are discussed using leading modern artificial intelligence
tools to analyze the resulting data within the tables and curves, to ensure their
relevance and compliance with standard criteria.

Keywords : Modeling and simulation , electrical machines , three— phase
induction motor , artificial intelligence .

* Lecturer at the Arab Private University for Science and Technology.
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Developing an intelligent system for early detection of autism
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SVU, Syria (E-mail: reman_206339@svuonline.org).
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Abstract
Autism Spectrum Disorder (ASD) is a complex neurodevelopmental disorder that affects
brain function and behavior, particularly social communication and interaction skills. Given
the importance of early detection in improving therapeutic interventions and enhancing the
quality of life of affected children, recent research has increasingly focused on the use of
artificial intelligence and deep learning techniques to support medical diagnostic processes.
This study aims to develop an intelligent system for the early detection of Autism Spectrum
Disorder based on facial image analysis using the deep Xception model. The research
emphasizes improving data preprocessing stages and optimizing the model’s architectural
design to enhance diagnostic performance. The model was trained using a real-world
dataset comprising facial images of children with diverse characteristics, with additional
optimization techniques applied during the training process. The system’s performance was
evaluated using multiple metrics, including accuracy, sensitivity, and discriminative ability.
The results demonstrate high effectiveness of the proposed system in distinguishing
between classes, confirming its potential as a supportive tool for early autism detection and
for improving therapeutic intervention and understanding facial features associated with

Autism Spectrum Disorder.

KEYWORDS: Autism Spectrum Disorder, Intelligent Systems, Deep Neural

Networks, Deep Learning.
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Abstract
Software-Defined Networking (SDN) is a flexible and efficient framework for managing
network resources and routing data traffic, making it an ideal environment for implementing
server load balancing strategies. With the advancement of artificial intelligence (Al)
technologies, integrating machine learning with SDN has become a significant step towards
improving network decisions autonomously and predictively. This integration paves the way
for smarter and more adaptive networks capable of handling real-time changes in network
load. Therefore, this study proposes a novel server load balancing algorithm in an SDN
environment. This algorithm relies on predicting server response times using machine
learning techniques based on active server performance metrics, such as CPU utilization,
memory utilization, bandwidth, and the number of active connections. The goal is to select
the optimal server expected to offer the lowest response time. The performance of the
proposed algorithm was evaluated in a dynamic environment using various tests and
compared with Traditional Least Response, Least Bandwidth, Round Robin, and Naive
Bayes algorithms. The results were then statistically analyzed, and the results showed that

the proposed algorithm was superior to all the algorithms compared with it.

KEYWORDS: SDN, Load Balancing, Algorithms performance, Machine

Learning.
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Server Response Time Prediction Dataset

STEP 1: Network Simulation Setup

Mininet Topology: Controller + Switch + 2 Hosts

STEP 2A: Web Server Setup

STEP 2B: Client Setup

Host 1: Python3 HTTP Server, Port 80 + Multimedia Files Host 2: Siege Load Tester, 15 Concurrent Users

STEP 3: Server Monitoring STEP 4: Load Testing

Psutil Library: CPU | Memory | Connections | Bandwidth Siege Tests: HTML | Images | Audio | Video (1 sec each)
[Results]

STEP 5: Data Collection

Two CSV Files: Server Metrics + Response Times

STEP 6: Data Integration

Pandas Merge by Timestamp: Link Metrics to Response Times

STEP 7: Data Cleaning

Remove Zeros & NaN Values: Final Dataset Ready
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|timestamp Cpu_usage memory_usage connections bandwidth_sent bandwidth_recy total bandwidth = Resp Time

|2025-01-24 10:55:39 10.6 25.1 41 9184 6714 15898 0.01
|2025-01-24 10:55:41 21.5 25.1 57 11080 8254 19334 0.02
|2025-01-24 10:55:43 6.5 25.1 62 3380 2430 5810 0.04
|2025-01-24 10:55:45 5.1 25.1 69 4732 3402 8134 0.01
|2025-01-24 10:55:55 10.9 25.4 110 7180 5280 12460 0.01
|2025-01-24 10:55:57 13.8 25.6 131 8310 6030 14340 0.07
|2025-01-24 10:55:59 15.8 25.2 145 10272 7554 17826 0.01
|2025-01-24 10:56:01 8 25.2 157 8178 5898 14076 0.02
|2025-01-24 10:56:03 6 25.2 160 2004 1524 3618 0.01
12025-01-24 10:56:13 9.1 25.3 223 10140 7290 17430 0.05
|2025-01-24 10:56:15 4.5 25.2 234 8376 6096 14472 0.03
12025-01-24 10:56:17 12 25.3 245 6760 4860 11620 0.02
|2025-01-24 10:56:19 19.3 25.5 268 15680 11524 27204 0.01
12025-01-24 10:56:21 10.7 25.3 278 7024 5470 12494 0.08
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Gililas) gsai 4e) S dayl o2a dallas iy UDP Packet Jliiuly oSaill s a56 Lovie
Cstie o dictionary 13l Keys dictionary gawa aaledll clilas) cpias &5 al caaldl)
Al clilian) giny Al Gusald o key S dad L aaleally Aalall IP
G o GLES) ey ALl 2@l d5jlie cayas 8 Al el culS 1)) Lee il L WG
el z3gad ) calill) o3a e 5 Gl any (NUMPY ddgiiae ) Lebisad 5 canlad) cilily
IP JS dayys gl (p3a o 25 cpald JS ad giall Glaial) () sl salyiind) 23 g3l Y
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Garr il Y Apaall il AT alasiuly ayl) Jseay i 1ygh 2 hilly ccilibasl) i
. 5l
Gy J8Y) L) () 53 aaladl i) 5 Jasdl lse ) Ay 3 Latie con L e 5L
(_;\Id]

Best server= Min(response_time(server))) wherel=1,2...n
S5 calal) Juduall 8 53in Labaie Jo¥1 da)ylaldl dee Jalpe Ll DS magy
:agdanl) Jualall Pseudo—code
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ALGORITHM: st (e) J&1 aaladl W 25l 45
BEGIN
[[7=== (32a5 ya) Lisgill 1] Ayl ====
dataset < generateDataset()
model « train (RandomForest, dataset)
save (model, "model.pkl")

load (model, POX_Controller)

predictions «— {} // Dictionary: {server_IP: LlaiN| a3}
=== (55 05) ooso 545 12 Aayal ===
PROCEDURE PeriodicPrediction()
WHILE systemRunning DO
stats_dict «— POX.receiveStatsFromServers [/ Jujs asleall
Glilaa) sda aliiy aSatiall ccilibiaal)
FOR EACH (server_ip, server_stats) IN stats_dict.items() DO
IF server_stats.changed() THEN

input «— convertToNumpy(server_stats) // [[CPU, Memory,

Conn, BW]]
result <— model.predict(input) //  LLiW) ) s
predictions[server_ip] « result // Dictionary Euaad
L el
END IF
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END FOR
END WHILE
END PROCEDURE
[[7=== (Jaenl) (0 3}y sams dic) (5)s8 1A 13 Alajall ====
PROCEDURE OnPacketArrival(packet)
bestServer «— min(predictions, key=predictions.get) // Dictionary
1 ad i
forward(packet, bestServer) // G g
END PROCEDURE
END

-Aayiddl 4 ))pall Pseudo—code (5) Jal)

g (AN cibiailslly LAY Laslsish 2-8
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ClgaS Jani POX oS3 8385 (0 Adlge PYthon Zaly (giSh sl maling Gk e Mininet
) Al 33 (e dae s Cus alAS Jaxd Aipias Bigal D55 OpenFlow Jaws Jeall

p AU UKD 8 LS e DlaxS Jand

L

Controller

o _>
= S

OpenFlow Swwitach
]

HE E EH

Server Server Server Clientl Clientn

LB Laglyish (6) Sl
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[31] [30] Round Robin
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DY) (& Jemdl) (A Aasial Duaplal) cudy oS ddaall leblea Jiady ciledie (aed )
s dsad e Laale (S5 Naive Bayes ¢1af uas (Naive Bayes s 43)aally . Jleal)
(lly aa L Al clilian) dany Sl (90 R sall Al ae LSS5 Aol ikl Jundy
Glkal e Jalatll o 4l sdall 4l 858 Juady lgle e85 o da il dpa))lsall culadla
Dl ST il ety Lae sl Slaid) (g desana e Allad diplay Lgmads slaY) 5200k
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Al ilill ilaay) Julasl) .9

) o dald Slaa] didad ehal & (@5ise gale S dayiall 4pe),lad) (58 LEY
RIS g SV K PSS O X e PR, IRCR PN CHA IRV RN PG A [ W
«(Throughput) ialyls (Response Time) ilaiu¥) (e) :lads cdaall d3lse Aokl

(@AY Y] ey lalls Aasial) eyl Adliasy) A5)laal
o Ay Al (gsina iy 536 3555 [33] (Two—way ANOVA) il ol Jalas el
P F(4,80) = 294.76) iyl s (p < 0.001 F(4,80) =178.86) ilailll (a5
P <) sl NS A splisadly aa) Al gsine el il 3y e (< 0.001
JaaYls [34] (Tukey HSD) saxeiall cilijliall S5 Adphay 33U Jidail) s .(0.001
G sitia 20 i s il 400 )3l o [35] (Independent Samples t-test) Jiul st
Glas ALY ey (A - Gppdsall 3S 8 Aal Gli))lad) s o (g5ina Slan) JS
daaj s Jumdl 36 e Dgiie Al 0.0132 £ 0.1150 &l Jaussie JiF s jiall G lsa))
Aaa) leall Glas Aaaliy) A5 .(p < 0.001) dygine ldg)all aan ulSy %59 dosy TRT
%29 sy LB dej)lea Jumil 6 e Liggie 1.81 + 82.04 by Jasia ef dajidl)
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sl 8 miage ALl clibaay) Juadi (P < 0.001) A Clig 8l jian uilSy

LAl
etV e A3 lae (1) Jsaal
. <al_ady) + dau sid) S s
il 5 ol LSBT
1 0.0132 + 0.1150 Proposed Algorithm
5 0.0720 + 0.2800 Tradltlona_l Response
Time
3 0.0961 + 0.2825 Least Bandwidth
4 0.1542 + 0.4590 Naive Bayes
5 0.1764 + 0.4770 Round Robin
LaliY) 4 )laa (2) Jsaall
. sV £ o sl P
il 5 el RSP
1 1.81+£82.04 Proposed Algorithm
2 9.01 + 63.69 Least Bandwidth
3 777 + 62.91 Tradltlona_l Response
Time
4 10.74 + 50.93 Round Robin
5 9.31 £ 50.60 Naive Bayes
ALY ) — Aluadill Slibasyl (3) Jsaall
C195% B3 t-test | t-test(t) | Tukey HSD (p- | 4 kadl
Sl siall () ad))
[-0.197, 0.1650- | 0.001 > | 10.08- 0.0002 PA vs
-0.133] TRT
[-0.210, 0.1675- | 0.001 > | 7.72- 0.0002 PA vs
-0.125] LB
[-0.412, 0.3440- | 0.001 > | 9.94- 0.001 > PA vs
-0.276] NB
[-0.440, 0.3620- | 0.001>| 9.15- 0.001 > PA vs
-0.285] RR
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