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Time Series Analysis For Anomaly
Detection in Traffic Flow

Abstract

With the progress witnessed by technology today <and with
the increase in population inflation «traffic control has
become an absolute necessity to ensure public safety «
whether for drivers or pedestrians <to avoid the largest
number of accidents. Therefore, there was a need to find a
system that analyzes traffic congestion data to detect any
possible anomalies.This study aims to use deep learning
techniques and some algorithms to try to detect anomalies
in the data and related to traffic congestion on the roads
taken from an intersection in the city of England. Some
algorithms have been used such as the STL algorithm
(Seasonal Trend Based on Loess), which depends on the
characteristics of the time signal and its division, in
addition to the machine learning algorithms, especially the
LSTM Autoencoder. The results show that the use of neural
networks helped to detect anomalies better than the STL,
depending on the type of layers used to build the network.

Keywords: time series - anomaly detection - seasonality -
LSTM Autoencoder - neural networks - STL.
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model = Sequential ()

model.add (LSTM (128, input shape=(X train.shape([l], X train.shape[2])))
model . add (Dropout (rate=0.2))

model . add (RepeatVector (X train.shape[1]))

model . add (LSTM (128, return sequences=True) )

model . add (Dropout (rate=0.2))

model . add (TimeDistributed (Dense (X train.shape[2])))

madel . compile (optimizer='adam', loss='mae')

model. summary ()
LSTM Autoencoderissi ¢ Ll deadiuad) clikbll Jiey (6) JSi
Loss (La xS MAE(Mean Absolute Error) alaaia) 3 Cua
5 loss s)luall Jaze qlual aadiws Al Jisall aal 5a5 Function
laigiall 5 Agasall )l o @liLEl bugie alagy) Gok e @l
ziledll 4y Ll Alls 3 Tagie asladiul Sy .zdsedll aladdul
I elua a3 LAbydie o 33LE A e gsiad 3l @bladl e didl)
distribution  aul3 awyy yyaill @lily e Mean Absolute Error
led dagd Jel caaly Gua dgiaS all L) Juay dagd ST liely loss
: 1.8

X _train pred = model.predict(X train, wverbo=ze=0)
train mae loss = np.mean(np.abs (X train pred - X train), axis=l)
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Accuracy Recall Precision F1

0.952 0.931 0.73 0.82

Llas 31l maedl dad cady (358 window threshold aal 43la o

: 3\__13:.5\ J,Hiﬂ & F1 score wte'jaﬁj‘ :t.aeﬁ J:ulﬁ d.m& Llaa )9 L@.Tglc

dgall juad e F1 score (uliie dasd juad Jiey(8) JSil)
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pAgall oyl Gmay dal o
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igiall Recall Precision F1 score

= 0.9 0.99 0.68 0.81
= 3

» § 1.2 0.97 0.71 0.82

E 1.6 0.93 0.72 0.81

2 0.88 0.74 0.80
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FFT a&li Gabd a2y IStm autoencoder zilis (5) Jgaall

iyl F1 score

_ S 2.6 0.82
(&]

'(7) S 2.7 0.82
-1 0o

= 2.8 0.83
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2.9 0.80
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from scipy import stats
import statsmodels.api as =m

from statsmodels.tsa.seasonal import STL

res
res
plt

STL(dfZ,period=9&) .fit ()
.plot ()
.show ()
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Using neural networks to reduce
hyperspectral images dimensions for the
purposes of improving speed and accuracy

Presenting:Eng.Laila Yehia Maream
Supervisor:PHD. Nabil Dahdouh PHD.led Alabboud

Abstract:

The use of multidimensional data is increasing in all fields due to the
accuracy of the information it provides, which is usually used in
important decisions, whether in the medical, agricultural, linguistic or
archaeological fields, as this type of data is characterized by the
presence of many features (dimensions) for each element, and in our
research we are working on Hyperspectral images where pixels
represent items, and features are data captured in multiple
wavelength ranges across the electromagnetic spectrum (i.e. each
pixel has many features).

However, we usually suffer during the analysis and classification of
these images as a result of the problems that we face in the process
of reducing the dimensions that precede both processes, and among
the most important problems that we are trying to solve in the stage
of reducing the dimensions are the accuracy, speed, complexity and
the different nature of the data.

In this paper, we worked on building a neural network that works on
dimensionality reduction, as it was applied to two sets of data, and it
proved its worth in solving the problems faced by the traditional
Principal Component Analysis (PCA) algorithm.

It was also compared with all algorithms derived from PCA such as
(Sparse PCA, Kernel PCA, Segmented PCA) in order to ensure the
quality and credibility of the results, and this was clearly
demonstrated through the classification process.

key words: Hyperspectral Imaging, Dimensional Reduction, PCA,
Neural Network, Sparse PCA ,Segmented PCA, Kernel PCA, SVM,
Classification, KNN
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A Simple Neural Network
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Studying the Magnetic properties of
some nanocomposites using Ising Model
and Monte Carlo Algorithms

* Eng. Mohammad Alshimali
** Dr. Majdeddin Ali

Abstract
The Monte Carlo method is used to study the magnetic properties
of nanomaterial by simulating the physical order of the material
usind a large number of random samples. This method is based on
applying the principle of independent and identical random samples
to find the optimal solution for the system. This method is
implemented with the Ising model, which is a physical model that
studies energy exchange and increase in thermal statistics in
magnetic system.
In this research, Ising model and Monte Carlo algorithms are used
to study the Magnetic properties of the compound Bi,_,Sr,FeO3 for
x= 0.25 - 0.5, by displaying magnetization and magnetic
susceptibility curves as a function of temperature, as well as reverse
the magnetic susceptibility of the compound in the two
temperatures 2K and 300K.
From the magnetization curves, it was found that they are in the
form of hysteresis loops whose width varies from one compound to
another. And that at high temperatures, the value of magnetization
IS constant, which indicates that the compound has
antiferromagnetism properties.

Keywords: Monte Carlo algorithms, Ising model, magnetization,
hysteresis loops, susceptibility.

* Postgraduate Student, Department of Electronic and Communications Engineering -
Faculty of Mechanical and Electrical Engineering - Al-Baath University.

** Assistant Professor in the Department of Electronic and Communications
Engineering - Faculty of Mechanical and Electrical Engineering - Al-Baath University.
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"Delta" Parallel Robot With Three Rotating
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**Dept. of Control and Automation, Faculty of Electrical and Electronic
Engineering, University of Aleppo

Abstract

In This research the inverse kinematic and the dynamic of parallel
delta robot was presented by using vector algebra and Lagrangian
multiplier to approximate the equations to obtain simplified
dynamic equations. In order to benefit from it in studying and
designing of a nonlinear controller according to back stepping
methodology to control the position of the robot end-effector. A
comparison was made between the dynamic model and the
mechanical model in order to verified according to the principle
of energy conservation, which showed a convergence of the
motor forces and the behaviour of both models with a slight
discrepancy between them. A circular shape was applied as a
reference input signal for the position on the X,Y axes, and a
fixed signal was applied on the vertical coordinate Z axis, in
addition a path planning methodology was used to improve the
end-effector to reach the desired circular shape. The results were
discussed and the simulation of the system response was
performed by Matlab\Simulink. as a result the simulation show
the high dynamic performance, as the end-effector follows the
desired path With a maximum deviation error of 0.09 mm and a
stabilize time of 0.4 second.

Keywords: The dynamic study of the delta robot, Back-stepping control, delta
robot, reversekinemeticsequationsofdeltarobot, pathplanning.
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Abstract:;

In this research, the heat recovery system from the outer surface of
the compressor shell was tested for an empirically equipped heat
pump that uses a helical evaporator and is intended for heating a
test chamber. Where the proposed heat recovery system consists of
a heat absorption unit from the compressor shell (a heat exchanger
in the form of a casing that encapsulates part of the compressor
shell), a water accelerator pump, and a spiral water evaporator, and
these three elements are connected to a closed circuit.

The experimental results were obtained through a series of tests on
a heat pump using R401C refrigerant. Through experiments, the
best flow achieved the largest COP performance coefficient without
using the heat recovery circuit, as the largest performance
coefficient for the circuit was 3.27 at a flow of 250 L / h. When
using the recovery circuit, the performance coefficient of the circuit
improved significantly, as it reached 3.63 at a flow of 200 L / h.
Thus, the percentage of enchantment in the performance of the
circuit used for the recovery circuit was 11% compared to the
circuit that used groundwater.

Key Words:

Heat pump, Coefficient of performance, water evaporator, Heat
recovery.
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Improving chest x-ray images analysis
for pneumonia and COVID19 detection

using deep learning
Dr. Eng. Maher Ibrahim*
Eng. Hasan Mohammad Wassouf**

Abstract:

A patient's chest x-ray images are used to find out what type
of lung disease has occurred. There is a large increase in patients
and in the X-ray images, which creates enormous burdens on the
physician who analyzes the X-ray images.

The use of deep learning in the field of image analysis in general
and medical images in particular is widespread today due to its
ability to process the large volume of data generated

from images and the inability of traditional machine learning
methods to process them, which saves time and effort on the
medical staff with achieving high reliable accuracy.

The research provided a method for analyzing chest x-ray
images that would increase the accuracy of predicting the type of
lung disease, whether it is inflammation or COVID19, as the final
results gave a significant improvement in the prediction accuracy
compared to previous studies related to this field, It should be noted
that the method used in this research is not an innovative method,
but rather applying it to the data used and comparing it with existing
models in previous studies while relying on the same data is the new
thing that led to improving the results of accuracy.

Key words: Deep learning, neural networks, X-ray images,
classification, convolutional neural network

*Teacher, Information Technology Engineering Department, Information and
communication Technology Engineering, Tartous
University, Syria
** Master in Information Technology Engineering Department, Information and
communication Technology Engineering,
Tartous University, Syria
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@ nputLayer @ Hidden Layer @ Output Layer

dpiall dpant) A 4 (1) Jsa

Deep Neural Networks

Medium Neural Networks

Shallow Neural Networks

Performance

Traditional Machine Leaming

Data
bl aaa a3l o 44584 :(2) Joi)

Convolutional neural 426y danl) 48051 —2-3
: network(CNN)

Y eGBpandl alaill Jlae 8 OIGAD aal (e Baaly TEEN) dpuasll 4S8 25
Jio Tle Sntine g8 Lo Gt e Lysalall Ly ) i€y daly hilag) iia L
0SS . [9llaje s ASA Akl Gladlally saldll A8 GlSally ol e oyl
Jua¥) @i ) dil) (pooling)dueseaills Adlal) culihall (10 de sana (0 CNN
Dsalls) Jaall by e bl Zhatu) dal e A8l clidl) aasnd . JeK)
LS Jlaty) i el (S Aledll ay el clida pladiuly Ll aad (Sl
dad e sl ditis of CNN T (e Ldaal)l bl Caiad)l e qaali 3
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e A i) ey any L eeY) clidall 3 Lapads ST maan & A
10 50 il el Jlay) Glida e 335a54ll Dense g4 (0 liia
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(CNN)
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sl 48y a3 ol Lels e Al el Bl 2ty e dias Jal (e 28N
Cua and) 138 3 CNN e L g )l ) (aye ol COVIAT9 sy aalsiy
ol 2 Y pall e € 2 e 0S8 UL 00 degane o cid
«covid—19 a4 (wlid & e dcjga sypa 5144 ) Jiay CNN iy Al
Gob o el ddee 2ay ONN copfial Ampd 45 485 ) il (e 45
s [11] e bl e Joemall 225G 50l 483 syl Jal (e 3)5m 1288
Sl slae ol L jnadl e 13a laaalsl Dl eall e dasdl aally Gl
58031 5 Liges Networks(RNN) Neural Recurrents Kiall duaall <l
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Layer [Lype)}

Output Shape

Param A

input_1 (InputlLayer)
blockl convl [(ConvZD)
blockl conv2 [(ConvZD)
blockl pool (MaxPoolingzD}
block2 conwvl [(ConvZD})
block2 conwv2 [(ConvZD})
block2_ pool (MaxPoolingzD)
blockd_convl [(ConvZD)
block3_conwv2 [ConvZD)
blockd_convi [(ConvZD)
blockd_convd [ConvzZD)
block3_pool (MaxPoolingzD}
blockd conwvl [(ConvZD})
blaockd conwv? [(ConvZD)
blockd convi [(ConvZD)
blockd convd [ConvZD)
blockd pool (MaxPoolingzD)
block5_convl [(ConvZD)
block5_conv2 [(ConvZD)
block5_convid [(ConvZD)
block5_conwvd [(ConvZD)

bloc kS _pool (MaxPooslingz2D)

L {Horfe,

{ Hone
{ Hone
{Hone
{Hone
{ Hone
{ Hone
{ Hone
{ Hone
{ Hone
{ Hone
{Hone
{Hone
{ Hone
{ Hone
{ Hone
{ Hone
{ Hone
{ Hone
{Hone
{Hone

{ Hone

224, 224, 3}
224, 224, B4)
224, 224, B4)
112, 112, B64)
112, 112, 128}
112, 112, 128}
5&, 56, 12E)
5&, 56, 2156)
56, 56, 256)
5&, 56, 2156)
5&, 56, 2156)
28, 28, 256)
28, 28, S1X)
28, 28, S1X)
28, 28, S1I)
28, 28, S1I)
14, 14, S1Z)
14, 14, S1Z)
14, 14, S1Z)
14, 14, S1F)
14, 14, S1F)
¥, T, 512)

=]

179z

IL92E

=]

FIESE

147584

5]

295168

SoaadEs

SoaaEdEs

SoaaEdEs

=]

1i13a168

Z2359H8E

ZI59EBE

ZI59EBE

5]

ZI59EBE

ZI59EBE

ZI5988E

ZI5988E

Total params: I8.6824, 3E4
Trainable params: @

VGG19 ilish aila :(7) Jed
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SA) & aayall (e (Sl Y adle jaal)

; [ — L )=T > (-
v
dataset (images) Augmentation VGG (Features Extraction) Connected NN ‘

Covid-13

padioaall g dgalll cilghad :(8) JS

:4EBliallg il -4
dal e bl US55 l0ss 3,lually Accuracy dial e Gl 1a b adel
G3hy bluall A daxd Laiw [2] (1) Aabeall 335 dasall ADle axd Cum gl
[21(2) Wl

_ TptTy _ Lol it s : -
Accuracy = W (1) LOSS = -EEFl(yJ logyj + (1 'yj)log(l 'fé)
y: actual class, §: predicted class,
Tp: True positive n: number of test samples

Tn: True negative

Fp: False positive

Fn: False negative
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