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A Construction, kinematic and dynamic study of some tourist car
mechanisms

(timing mechanism)

Abstract

In this research, the general rules for performing calculations for a
mechanical system for a two—stroke engine and cylinders were
established through the kinetic and dynamic analysis of all positions of
this system, relying on the deduction of the thermodynamic circuit from
the movement positions and stroke length. A kinetic analysis was also
conducted and all requirements were determined for studying the
dynamic balance and determining all forces. Studies were also

conducted on the mechanism of engine timing

Key Words: kinetic analysis — mechanism - engine
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Detecting DDoS Attacks on Software-Defined Networks Using Deep
Learning

Eng. Wesam Alali Dr. Hussein Teiawi Bahbouh

Abstract

This research aims to develop an effective methodology for detecting and
mitigating Distributed Denial of Service (DDoS) attacks in Software—
Defined Networks (SDN) using deep learning techniques. The study
begins by reviewing existing detection methods and analyzing their
efficiency within  SDN environments. Addressing the limitations of
traditional approaches, the paper proposes a model based on Deep Neural
Networks, specifically utilizing Gated Recurrent Units (GRU). The model
was trained using the CICDDo0S2019 dataset. The effectiveness of the
proposed method was evaluated using Accuracy, Precision, and Recall
metrics, alongside validation in a simulation environment using Mininet.
Experimental results demonstrate the superiority of the proposed model,
achieving a detection rate of up to 99% in standard scenarios, with notable
stability compared to conventional methods. The research concludes that
leveraging deep learning significantly enhances the security and stability
of SDNs, recommending further investigation into complex attacks within

wide network environments. The research concluded that the proposed
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method is effective in detecting and preventing distributed denial of service
(DDoS) attacks in software—defined networks (SDN). The researcher
recommended conducting more studies in this field to support the results

of the study.

Keywords:

DDoS attacks, Software—defined networks, Deep learning, DDoS

prevention, Denial of service.
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Beamspace Channel Estimation Using the Alternating Direction
Method of Multipliers ADMM

Accurate channel estimation in milimeter-wave (mmWave) massive
communication systems remains challenging due to high noise
interference and limited pilot in sparse beamspace environments. The
sparse nature of beamspace channels in lens antenna array systems
motivates formulating channel estimation as sparse signal recovery. This
paper proposes an approach to solve the beamspace channel estimation
problem based on the Alternating Direction Method of Multipliers (ADMM),
which addresses this challenge through a Lagrangian multiplier—based
optimization framework with controlled sparsity regularization adapted to
noise levels. The performance of the proposed method is evaluated
compared to established algorithms such as Approximate Message
Passing (AMP), Orthogonal Matching Pursuit (OMP), and Support
Detection (SD) using Saleh-Valenzuela and DEEP-MIMO channel
models for Uniform Linear Array (ULA) and Uniform Planar Array (UPA).
configurations. Spectral efficiency, Energy efficiency and Normalized

Mean Square Error (NMSE) simulation results demonstrate that ADMM
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achieves superior estimation accuracy, particularly for low signal-to—noise
ratios SNR < 4.5 dB, with improvements up to 2 dB compared to other
methods. The ability to overcome channel noise and convergence stability
makes ADMM a suitable solution for channel estimation in practical 5G
millimeter-wave systems that require achieving high estimation accuracy

to increase hybrid beamforming efficiency and improve performance.

Key words: Lens antenna array, Millimeter-wave Massive MIMO,
Beamspace channel, Approximate Message Passing AMP, Orthogonal
Matching Pursuit OMP, Support Detection SD, Alternating Direction
Method of Multipliers ADMM.
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Comparison Study for the Fracture Toughness Characteristics of
Local and Imported High Chromium Cast Iron Grinding Balls]

*Engineer: Mohamad Rami Al Jundi Dr. Abbad Kassouha* *

Abstract:

An experimental study was made to study the fracture toughness
characteristics of local and imported high chromium white cast iron
grinding balls with 16% Cr content, the analysis of the results were
shown that the imported balls have better results as they work for 14000
impacts in the free fall test where the local ones worked for 2100
impacts, this was indicated a good fracture toughness and was matched

with a good wear resistance was insured by hardness test results that
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came 62.7 HRC for the imported and 54.4 HRC for the local, the
Charpy impact test was resulted as 4 joules for the imported and
corresponded 2 joules for the local the high percentage of the carbides
content in the local balls 18.23% was caused a higher brittleness and
reduced the fracture toughness , in addition to the rule of the casting
defects that concentrate the repeated impact stresses, where the 14.9%
carbides percentage in the imported balls was a reason for the balance

between the fracture toughness and the wear resistance.

Heat treatment processes and better casting techniques can lead for

improving the high chromium grinding balls fracture toughness.
Key Words:

Fracture, Toughness, Grinding, Impact, Hardness.

*PhD Student-Design and Production Engineering— Design and

Production Engineering Department-Homs University—Homs-Syria.

** Assistant professor— Design and Production Engineering
Department—-Homs University—Homs—Syria.
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Performance Analysis of FMCW Based SDR Radar: A GNU Radio
Simulation Study

Abstract

This research investigates the design and simulation of a frequency-
modulated continuous wave (FMCW) radar based on a software-defined
radio (SDR) using GNU Radio. This radar can be used as a low-cost
solution for target location. The system was designed using GNU Radio
Companion, leveraging digital signal processing (DSP) capabilities to
simulate FMCW signal generation, target reflection, and demodulation.
Key parameters such as frequency domain width, sweep time, and target
distance/velocity were analyzed. Sawtooth and triangular waveforms were
evaluated under similar conditions to assess their suitability for radar
applications.
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The FMCW radar signal was processed using Python modules to obtain the
spectrum of the received signal and, consequently, the distance of a
stationary target, as well as the distance and velocity of a moving target
approaching or receding from the radar. The effect of noise on target
parameterization was also studied.

Simulations have shown that the sawtooth waveform offers simpler
processing for range estimation due to its linear sweep and simplified pulse
frequency extraction, while the triangular waveform enables simultaneous
range and Doppler measurements by utilizing up-and-down sweeps, with
increased processing cost. The sawtooth waveform is preferred for
stationary or slow-moving targets, while the triangular waveform is
preferred for dynamic scenarios requiring velocity data.

Keywords: Software defined radio, radar, frequency modulated
continuous waveform, beat frequency, doppler shift, target range, target
velocity.
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Title: sawtooth static 1D: samp rate
Author: souad Value: 100M

Output Language: Python
Generate Options: QT GUI

Complexity: 322ubal

FMCW Chirp Generator
Samp_Rate: 100M
Center Freq: 246
Bandwidth: 50M
Chirp_Duration: 10u

Throttle
Sample Rate: 1001 Multiply Const
Constant: 100m

Noise Source
Noise Type: Gaussian
Amplitude: 1u

Complex Conjugate

Graph Type: None:

QT GUI Sink
Name: Input chirp
FFT Size: 1024
Center Frequency (Hz): 0
Banduwidth (Hz): 100M
Update Rate: 10

QT GUI Sink
Name: Beat signal
FFT Size: 1024
Center Frequency (Hz): 0
Bandwidth (Hz): 1001
Update Rate: 10

Low Pass Filter

QT GUI Number Sink FFT Peak Detector Rational Resampler Decimation: 1

1D: atgui_number sink 0 Gain: 10

Name: Target Rang Samp Rate: L00H ! Sample Rate: 1001 LT
Am"ﬂ:_ o J Fft_Size: 1,024k Complex to Mag "2 2 - cm"" = ;M Length: 1.024k
rsm— Chirp_Duration: 10u T CH i,

Bandwidth: 504 el Window: Hamming

Beta: 676

File Sink
File: ./sawtooth one target
Unbuffered: Off

Append file: Overuite

Ailse Yo 1y aaly culh G Alay FMCW lall GRC sbausY) alaadll £(6) JSall

T = 60 sample ) b a 385 1205 R = 90m

Ll (a) Golad) Talaiall iy Wagha) &5 ) FMCW ol 5lSkas daiis (7) JSa)) eainsy
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Options.
Title: three_static
Author: s2uzd
Output Language: Pythan
Generate Options: 0T GUI

Complexity: 89Bubal

FMCW Chirp Generator

R

QT GUI Frequency Sink
Mame: beat frequency
FFT Size: 1024

Bandwidth (Hz): 1004

Multi-Target Range Calculator
€:300M
B:5IM
T 10

FFT Size: 1024
Forward/Reverse: Reverse
Window: window biackmanhar.
Shift: ¥es

Num. Threads: 1

‘Window: Hamming
Beta: 675

QT GUI Sink
000 Name: ster QT GUI Sink
FFT Size: 1024 Name: ofte it
Center Frequency (Hz): 0 FFT Size: 1024 ¢ )
Bandwidth (Hz): 1004 Center Frequency (Hz): 0 Append file: Overwite

Update Rate: 10 Bandwidth (Hz): 1001
Update Rate: 10
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Options
Title: Noise effect
Author: souzd
Output Language: Python
Generate Options: QT GUI

Complexity: 342ubal

FMCW Chirp Generator
samp Rate: 21
Center Freq: 2.4G
Bandwidth: 1004
Chirp_Duration: Im

QT GUI Number Sink
1D: atgui_number sink 0
Name: Range
Autoscale: No
Average:

Graph Type: Horizontal

sl Uaa

Aerue = 15m kil sl

A gl 35 f Gy o = T2 il ) i 5o
|d — dtruel sl e

Variable
1D: samp rate
Value: 24

QT GUI Sink

Name: Input signal
FFT Size: 1024

Center Frequency (Hz): 0
Bandwidth (Hz): 2M
Update Rate: 10

Nolse Source
Noise Type: Gaussian
Ampiitude: 100m
Seed: 0

-

Complex Conjugate

Multiply Const
Constant: 100m

Fractional Delay
Delay: 200m

Throttle
Sample Rate: 2M

DC Blocker
Length: 1024k
Long Form: True

Low Pass Filter
Decimation: 2
Gain: 1

Sample Rate: 2
Cutoff Freq: 50k
Transition Width: 1k
Window: Hamming
Beta: 6.76

FFT
FFT Size: 1.024k
Forward/Reverse: Forward
Window: window.blackmanhar.
Shift: Yes
Num. Threads: 1

Peak Detector
Sample_Rate: 211
Fft Size: 1.024%

Range Calculator
Bandwidth: 100M
Chirp_Duration: 1m

‘Complex to Mag~2
F + Vector Length: 1024k Stream to Vector

QT GUI Frequency Sink
FFT Size: 2048

Center Frequency (Hz): 0
Bandwidth (Hz): 200k

C_m‘d\ 253 5 FMCW Dl )1 sy Ll (12) Jad)
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Options Variable
iangle_one_Target 1D: samp_rate
r: souad Value: 2M
uage: Python
Generate Options: QT GUI Throttle
e — Sample Rate: 2M Low Pass Filter
Complexity: 287ubal Dectmation: 1
DC Blocker Sain: 1
Sa'::':;:"m Multiply Conjugate Length: 1.024k Z:;’.’":::";DMK
Bw: 100M Long Form: True Transition Width:
Chirp_Dur: 1m

QT GUI Sink
Name: Input Chirp QT GUI Frequency Sink
FFT Size: 1024 FFT Size: 1024
Center Frequency (Hz): 0 Center Frequency (Hz): 0
Bandwidth (Hz): 2M Banawidth (Hz): 2M
Update Rate: 10

QT GUI Number Sink File Sink
ber Flle: ../Triangle_one_Target

Unbuffered: Off

Append file: Overwrite

QT GUI Number Sink Range/Velocity

Peak Detector
1D: ber sink 1 0 Bw: 100M Complex to Mag~2
R Crirp. Dur: 1m e Vactar Langths 1 024 E ey
Pp_Dur: Fft_Size: 1.024k '

Fe: 2.4G
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Options
Title: Triangle_multi targets
Author: souad

hon
Generate Options: QT GUI

Complexity: 519ubal Low Pass Filter
Decimation: 1
Gain: 1

Chirp Sample Rate: 2
Samp _Rate: 211 Samp_Rate: 211 FIEET D Curtoff Freq: 500k
Bw: 1500 Targets: (100, 1., -5,0.7) Transition Width: 5k

Window: Hamming

Chirp_Dur: 500u Fc: 246
Beta: 6.76

Graph Type: None

1D chu:{number’smk’n’n e

QT GUI Number Sink
1D: atgu_number_sink_0_2
Name: Range3
Autoscale: No
Average: 0
Graph Type: None

QT GUI Number Sink
1D: qtoui_number_sink_0_1

RangeVelocityCalc
:: 15:"‘ o, samp_Rate: 21 Complex to Mag "2
irp_Dur: 500u Vector Length: 2.048K

QT GUI Number Sink
1D: gtgui_number_sink 1
Name: velocityl
Autescale: No
Average: 0
Graph Type: None

Graph Type: None

QT GUI Number Sink
1D: gtgui_number sink 1 0
Name: velodity2
Autoscale: No
Average: 0
Graph Type: None

QT GUI Number Sink
1D: atgui_number_sink 1.2
Name: velocity3
Autoscale: No
Average: 0
Graph Type: None

QT GUI Number Sink
1D: grgui_number sink 1 1
Name: velodityd
Autoscale: No
Average: 0
Graph Type: None

QT GUI Number Sink
GuI Sink

1D: gtgui_number sink 0 "Bm_ﬁ': e " File Sink

Name: Rangel or SI'u_D]m B File: .jangle_multi_targets

Autoscale: No Contor prequency (HD):0 Unbuffered: Off

Average: 0 QT GUI Number Sink ot (o Append file: Overrite

QT GUI Sink
Name: Beat signal

FFT Size: 1024

Center Frequency (Hz): 0
Bandwidth (Hz): 2
Update Rate: 10

Stream to Vector
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