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Reduction noise from electrocardiogram
using adaptive filtering algorithms
Paper Research
Master's Student: Eng. Raneem Akram Attiah
Faculty of Mechanical and Electrical Engineering
Specialization: Electronics Engineering

Supervisor: Dr. Hossam Al-Wafa'i

Abstract

Electrocardiogram (ECG) is a signal that describes the electrical
activity of the heart. The ECG signal is usually affected by different
types of noise.

This paper presents adaptive filtering algorithms to remove noise
from the electrocardiogram, where adaptive filtering was used to
reduce noise from the desired ECG signals using the Least Mean
Square (LMS) and Normalized Least Mean square (NLMS) algorithm
and Matlab software was used to simulate the studied techniques.

In this paper, a study was conducted to perform the adaptive
filtering algorithms LMS and NLMS to remove noise from ECG
signal. And analyze the performance in terms of SNR(db), mean
square error (MSE), and root mean squared difference (RMSE).

Encouraging results have been reached in the field of improving
the electrocardiogram signal by using adaptive filtering algorithms.

Key words: filtering, adaptive, (LMS) Least Mean Square,
Normalized Least Mean square (NLMS), Matlab, ECG signal.
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Using deep learning to train a reception
robot to detect a face mask to limit the
spread of the Corona virus

*Ali Ahmed Ajeeb
**Rabee Mahmoud Al-Soki
***Djana Hussein Al-Hassan

Abstract

Artificial intelligence is one of the areas that has attracted the
attention of researchers in this era, given its importance in imitating
the human mind in solving complex problems, and the applications
of artificial intelligence in robots are very important in developing
its performance.

In this research, a study was presented on the design and
implementation of a system for teaching robots using artificial
intelligence. The study was also carried out on the robot (HBE-
RoboCAR) with the addition of proposed modifications to the robot
to make it learn according to artificial intelligence algorithms. The
study included the detailed components of the robot and the addition
of Raspberry Pl, which represents the mind capable of Processing
artificial intelligence algorithms (deep learning), an artificial
intelligence algorithm was implemented based on the deep learning
network (CNN) to distinguish people who wear a mask, and a
classifier (HAAR cascade) was relied on to identify faces, where a
program was implemented to distinguish people who wear a mask
from people who not wearing it, the robot was a future for visitors.
A set of experiments was conducted on the proposed robot, where
60% of a global database was used in the training phase (model
building), and 90% accuracy was obtained for training.

Keywords: artificial intelligence, deep learning, Raspberry PI,
robot (HBE - RoboCAR).

*Assistant Professor, Informatics College, AL-Assad Academy, For Military Engineering
**Engineer, Informatics College, AL-Assad Academy, For Military Engineering
***Engineer, Informatics College, AL-Assad Academy, For Military Engineering
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Three phase Cascaded H-Bridge
multilevel inverter to improve energy
conversion efficiency from DC to AC

Eng. Danny Ibrahim* Eng. Ahmad Iskandar** Eng. Kloda Ibrahim***

Abstract

In this research, we identified the best modulation strategy for
driving Cascaded H-Bridge multilevel inverter to improve the
efficiency of converting power from its continuous to alternating
form, by explaining the Universal control scheme of multi-level
inverters and testing three different strategies to generate pulses for
Power electronics elements and determining the best strategy
between them, then compare it with the traditional 2-LEVEL
inverter circuit .

We simulated the system using Matlab / Simulink. The results
showed the superiority of Phase Disposition (PD-PWM) strategy,
where the THD ratio of the voltage and current wave was minimal
compared to the other strategies at different carrier wave
frequencies in addition to studying the effect of the number of
voltage levels on THD ratio, and when we simulated a three phase
(Cascaded H-Bridge 7 level) inverter circuit based on PD-PWM
strategy at 3000 Hz carrier wave frequency, the THD ratio of
voltage wave has not exceed 11%, While in the traditional 2-
LEVEL inverter, the THD ratio of voltage wave is about 66%,
which shows the importance of MLI to improve conversion
efficiency.

Keywords — Multilevel inverters, Cascaded H-Bridge, Multicarrier
PWM, Total harmonic distortion.
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Pitch track search algorithm
In speech signal

Abstract

This article describes an algorithm for search a pitch track based on
a mixed search algorithm in the spectral and time domains for the
original signal and its nonlinear transformation. The set of
candidates is formed at the output of the spectral harmonic
correlation function and the normalized cross-correlation function.
After the final screening of candidates, the final track is formed.

Keywaords: speech signal, pitch, correlation function,
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Optimal Distributed of Capacitors in

Electrical Distribution Networks for

Reduce the Losses Based on Particle
Swarm Optimization Algorithm

Abstract

Electrical distribution system forms a major part in the power
system as it is the link between power transmission system and
the consumers loads. Distribution systems are growing in large
and are stretched too far leading higher system losses, voltage
drop and low power factor. These factors can be improved to a
greater extent using reactive power compensation. As major
part of the load in distribution system is of inductive type,
reactive power compensation can be done by placing capacitor
banks at optimal locations in the system. In this research the
optimal location and size of capacitors is determined using
particle swarm optimization algorithm (PSQO) for losses
reduction and voltage improvement. The algorithm was tested
on 15 and 33 bus standard systems, and The results proved the
effectiveness of the proposed algorithm in reaching the
optimal solution.

Keywords: Electrical distribution networks, capacitors,
reactive power, power flow.
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Substation

. I B ‘lc ‘

7 - v Y
— =
_ 13
A v
Baie 15 auygn 40 alada :(4) J<a
Bus No. Line data Load data
From To R(Q) X(Q) P(kw) | Q(kVAR)
1 2 1.353 1.323 44 44 .99
2 3 1.17 1.145 70 71.44
3 4 0.841 0.823 140 142.82
4 5 1.523 1.028 44 44 .99
2 9 2.013 1.358 70 71.44
9 10 1.687 1.138 44 44 .99
2 6 2.557 1.725 70 71.414
6 7 1.088 0.734 140 142.82
6 8 1.251 0.844 140 142.82
3 11 1.796 1.211 140 142.82
11 12 2.448 1.652 70 71.414
12 13 2.013 1.358 44 44 .99
4 14 2.231 1.505 70 71.414
4 15 1.197 0.807 140 142.82
Total Load 1226.5 | 1251.182

saic 15 oyl ASed Claglaa 1(1) Jsaal
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Bus No. Line data Load data
From To R(Q) X(Q) P(kW) Q (kVAR)
1 2 0.0922 0.047 100 60
2 3 0.493 0.2511 90 40
3 4 0.366 0.1864 120 80
4 5 0.3811 0.1941 60 30
5 6 0.819 0.707 60 20
6 7 0.1872 0.6188 200 100
7 8 1.7114 1.2351 200 100
8 9 1.03 0.74 60 20
9 10 1.044 0.74 60 20
10 11 0.1966 0.065 45 30
11 12 0.3744 0.1238 60 35
12 13 1.468 1.155 60 35
13 14 0.5416 0.7129 120 80
14 15 0.591 0.526 60 10
15 16 0.7463 0.545 60 20
16 17 1.289 1.721 60 20
17 18 0.732 0.574 90 40
2 19 0.164 0.1565 90 40
19 20 1.5042 1.3554 90 40
20 21 0.4095 0.4784 90 40
21 22 0.7089 0.9373 90 40
3 23 0.4512 0.3083 90 50
23 24 0.898 0.7091 420 200
24 25 0.896 0.7011 420 200
6 26 0.203 0.1034 60 25
26 27 0.2842 0.1447 60 25
27 28 1.059 0.9337 60 20
28 29 0.8042 0.7006 120 70
29 30 0.5075 0.2585 200 600
30 31 0.9744 0.963 150 70
31 32 0.3105 0.3619 210 100
32 33 0.341 0.5302 60 40
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