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Adaptive Heart Rate Control System
Based on Fuzzy Tuned PD Controller

Presented by:

Dr. Eng. OULFAT JOLAHA Eng. AHMED EISSA
Assistant  Professor in  the Master student in the Department
Department of Computer and of Computer and Automatic
Automatic Control Engineering, Control Engineering, Latakia,
Latakia, Syria Syria

Abstract

The cardiovascular conductive system is exposed to several
diseases that lead to an imbalance in the heart’s rhythm, or the so-
called “arrhythmia”, which in severe cases IS life-threatening,
especially if the heart rate drops below the value necessary for the
body’s blood needs; This requires the implantation of a pacemaker
to restore the heart rate to the desired value. This paper aims to design
a pacemaker controller based on the integration of the PD controller
and fuzzy logic, where the fuzzy unit adjusts the parameters of the
PD controller to adapt it to the required heart rate changes. five fuzzy
units has been tested with different parameters, namely: the type of
membership function, and the number of membership functions for
each input or output variable. It was concluded that the trapezoidal-
type membership functions have given an improved response with
the different required heart rate reference values, as the overshoot
rate was 0.17%, with a settling time of 0.8 seconds, and zero steady-
state error. Thus, the adaptive heart rate control system based on the
fuzzy-tuned PD optimizes the response and adapts it to different
heart rate amplitudes required in different movement modes: rest,
walking, running, and fatigue.

Key Words: Fuzzy pacemaker’s controller, Adaptive Heart Rate
Control, Fuzzy PD controller.
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Development of Reconfigurable Filter for
Cognitive Radio Applications

*Abstract*

This research presents an analytical method for designing a tunable
center-frequency and band-width irreversible band-pass filter. A
prototype of low-pass filter is introduced and then its transformed
into a parallel band-pass filter using parallel resonators and
conductance inverters. All design parameters are given in direct
relations depending on the central frequency of the filter, relative
band-width, circuit input’s resistance and averaging values of the
prototype low-pass filter so that the filter can be designed
analytically without resorting to the experimental methods.

This research aims to design a tunable filter that can be used in
cognitive radio technology applications depending on the microstrip
line technology and obtain the best performance at a lower cost.

To prove the validity of the presented method, a fourth-order
absorptive band-pass filter was installed and designed with a tunable
central frequency(2.9-3.4) GHz and also a tunable relative band-
width of( 6-10)%. The matching between theoretical results and the
results of microcircuit simulation and electromagnetic simulation
confirmed the validity of the methodology and conclusions which is
provided in this research.

Keywords — absorptive filter, microslide structure filter, tuneable
filter, cognitive radio(CR).
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Amplitude Response ANSYS
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Improving the corrosion protection of
steel using polymeric nano composite
coatings( PMMA/Ti02)

Abstract
In this study polymer based nano composite coatings were
prepared from Poly methyl methacrylate (PMMA) reinforced
by TiO2 nanoparticles with average particle size of 75 nm
and with different percentage (0, 0.5, 1.0, 1.5, 2.0 wt.%). The
coatings were applied on carbon steel sheets by dip-coating
method. The chemical composition of the nano composite
coatings was investigated by FTIR spectroscopy. Corrosion
behavior of the coated carbon steel has been done by
immersion method in acid and
salt solutions at room temperature. The weight loss and
corrosion rate as a function of exposure time have been
measured as an indication for the effect of the carbon
steel Dby different corrosive media. Experimental results
confirm that the
PMMA/TiO2 nano composite  coatings enhanced the
corrosion resistance of steel in comparison with pure PMMA
coatings in both acid and salt corrosive media.

Keywords: Nano-TiO2, nano composite coatings, corrosion
resistance.
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Analysis Systems of Real-time Big data
generated by the Internet of Things

Abstract

With the development of the world of communications and the
spread of high-speed networks, phones and smart devices, the
term Internet of Things (loT) appeared on the horizon, and the
data it produces, and its importance increased, especially after the
amount of data increased significantly and became worthy of
being called Big Data. Studies that seek to benefit from loT data for
development purposes have spread in various fields, and thus the
need for frameworks that combine big data technologies and loT
services has emerged.

One of the challenges of dealing with Internet of Things data is
that it is characterized by rapid flow and the need to collect and
process it quickly in real time, so it was necessary to study the
most important frameworks for big data appropriate to process it.

Hadoop and Spark systems were compared in this research to
choose the most suitable for loT data, which provides its
requirements of flow, rapid analysis and ease of use. The

superiority of the Spark framework was found, especially in its
ability to provide the possibility of analyzing real-time data

Keywords: Internet of things IOT — big data — Hadoop — spark
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Abstract

The goal of scheduling in cloud computing is to allocate the available
resources to execute required tasks with low execution time and effective use
of resources. The role of the scheduling system is to make the appropriate
decision for implementation of all tasks with high utilization of resources
and low execution time, to achieve this we used optimization algorithms in
this research.

This research implements two optimization algorithms in scheduling a set of
tasks on virtual machines available in a cloud system. These two algorithms
are the SOS (Symbiotic Organisms Search), and the ICA (Imperialist
Competitive Algorithm), they aim to search for an optimal solution by
scheduling all tasks on virtual machines available with a minimum
Makespan, knowing that these algorithms are among the metahuristic
algorithms.

Each algorithm was modeled and simulated using the cloudsim simulation
environment and using the java language through the development
environment Netbeans, and then a new algorithm called ICA-SOS was
proposed by integrating the two algorithms by adopting the SOS algorithm
in two stages of the ICA algorithm in order to take SOS advantage speed
and maintain On the competition to capture new colonies in the ICA
algorithm, and thus reach an optimal solution that is better than the solution
given by ICA algorithm.

The results of the new ICA-SOS algorithm showed improvement rates for
ICA algorithm, ICA was improved by 25%.

Keywords: cloud computing, task scheduling, Symbiotic Organism Search,
SOS, Imperialist Competitive Algorithm, ICA.
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Empires
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A Alaal) Jal ICA dpaj sl gilis 6-8 Jgaall

Countries Empires Competitive count Makespan
(input) (input) | (dliall paa -5 janiuse o Diu¥) &l e 200) (ms)
10 3 151 4.259
10 3 610 3.989
10 3 623 4.014
10 3 141 3.955
10 3 43 5.501
10 3 721 3.116
10 4 149 4.356
10 4 111 5.491
10 4 127 4.979
10 4 163 5.311
10 4 174 4.080
10 5 54 4.899
10 5 9 6.637
10 5 115 4972
10 5 79 6.188
10 5 43 5.788

i ey Wby (gl dall Gt (e iy dndliall aas 5345 b aa3 6-8 Jsaal) ad ddaadley
ellyg cdumdl dall IS Lo S 50 dudlial) el L JS oh Jsis e (g (Lieal) Juadl
i 8 ICA duey lsall o3 ¥ Local Optima Asall JeY) Jall &d g5l axe (i
QYY) Al Claploal) (e LisS Can die g Al b g ¢ ol Y Jall iy

Adlgle ad o Adiady

Ty dlae 83L) o Cus daa) Al Qo s oaags IS8 ddlis 5 lake sa Awdliall aas )

U8 Go ks Ayphlue) a5 Harts Gl il Gee ISt aaly ke il (e
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SOS i<l sl

ahhsall aaey Empires

.Jglaal

ICA-SOS diagh Luaj Jeall plasinls Jal)

@lyshlpay) aacy Countries Jeall 2ae tdae),lsall Jao

5531 &gkl ] 8y Byaxivsall ()l dla e (aa SOS 4ua)ylsal Iterations

A Aleal) Jal ICA-SOS duajlgall gl 7-8 Jgaal

Countries | Empires | Iterations Competitive count Makespan
(input) | (input) | (INPUL) | (sliall aas —Sparives e LAY e 2c) (ms)
10 3 1 11 3.752
10 3 3 329 2.316
10 3 5 545 2.316
10 4 1 81 2.583
10 4 3 13 3.884
10 4 3 22 2.981
10 4 3 8 2.524
10 4 5 19 2.559
15 4 2 4034 2.316

2.316 Ms J ol il Jal Jgeasl) cacllaind Lol an sanaall duaj lsal) mil dasdlay
Mo it ae dabe Jumdl da ) dead dly Luall Dles 125 e dege 1000 Agasl
a3 dall gl cliay A lsall o Bl WS (padd) aaey clyshaliel) aaey el &l
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asis i a4l L0 sl s Jlis 2022 ale 14 amd) 44 dlaall Gad) daaly dlae
dalie (e Aaye an SOS Luajlsa Gon o Be IS 8 Lah LS EDG Gylay ol S

Sl dall Jguagll ilia) ouns Ladans udlial) s 5355 o LS (ICA deylsa

:8-8 Jgaall b (ppeenill dpns lusad Anlodl ) pen

AN ULall ICA Loaj 13 A Cpenl) Ao 8-8 Jgaall

ICA_Makespane ICA_SOS_Makespane ICA
Empires=3,Countries=10 | Empires=3,Countries=10, Optimization
(ms) Iterations=3

(100 — (2.316/3.116)*100) =
3.116 2.316 25.67 %

Uyiie) 1 «dall (e SOS i (e salii¥) g2 e Ju ICA ol e il ()
& @) SOS duajlsal Jlsde Jsla slind o ICA e cig ) 5,831 &bl juay)
(Ailial) Sllee s bl Glenall) sliadll 138 32T Wls SOS due) s (e B5lad

ChhSE A jelaty Al Ch)SS daasy SOS aladiuly diuady

Blea 20 Lo (dage 1000 ) Juais 100 o fas) gl (o 230 Agan 4500 Alleaal)
a8

(e Auall o3 alde) &5 10000 5 1000 ofadl) G Slgde <5 algal Jlshal adg
el il el sl aleall Jlshl

ICA duajled aladiubs Jal)

& i O Al ICA Lalsall iy [2] dfisal) d8)50) 8 deddiisdll julaall Gadai
& Al lll Geagill a3g ccandl 13
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LG Alal) Jad ICA dsajjlss gilii 9-8 Jgaal

Countries | Empires | Cloudlets | Makespan | Competitive

(input) | (input) (s * 109) count
Gl e 2ac)
LIPS T
A B pexiiuse
(Ausdlial

10 3 100 67.22 969
10 3 200 138.60 854
10 3 300 215.89 429
10 3 400 254.64 781
10 3 500 377.58 463
10 3 600 515.92 455
10 3 700 626.14 170
10 3 700 488.50 467
10 3 700 445.07 587
10 3 700 583.18 316
10 3 800 559.76 197
10 3 800 594.90 133
10 3 800 682.43 117
10 3 900 570.01 321
10 3 900 552.41 400
10 3 1000 703.40 569
10 3 1000 768.03 172
10 3 1000 705.57 328
10 3 1000 641.07 1310
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Ml ) Aad B IS B Ulaas Be e ST L) ol Jurn ale] @ 9-8 Jsaall
slaa) caxgs 10005 9005 8005 700 aleal) 22c 2ic ellhg dudliall aaag Makespan

cAdliall aas 2L ae dadl et 5L WlaaY « usll algall dae e dua)lsal) 8US (520

ICA-SOS Fuaj lgd aladiuls Jal

sAll) Al blia g lgadi juleall pladiub

LY Alal) Jad ICA-SOS 4sajlsd il 10-8 Jgaad

Countries | Empires | Iterations | Cloudlets | Makespan | Competitive count
(input) | (input) | (input) (5*10°) | Slau) ciya 2xc)
e “hariua (o
(dedlual)
10 3 3 100 48.73 114
10 3 3 200 99.96 47
10 3 3 300 153.70 32
10 3 3 400 209.94 18
10 3 3 500 268.67 60
10 3 3 600 329.91 78
10 3 3 700 370.82 86
10 3 3 800 413.62 41
10 3 3 900 458.28 130
10 3 3 1000 504.83 182
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— S dudlie aas lli o) ICA-SOS gl dej lsadl b 2aadl 10-8 Jsand) 8
A clag @) dall e Jeadl el dal deas S —lassy ICA de)lss ae &lhe
Aungll duap i) ci€a cdall gl dilal ail Jaill (S L (e claasg ICA L) lsa
Local  Aad) (Y] ol i g5isl e abeny) Liads 1udlidl ldee 6 2¢al) 150 0

Optima
ACA duajlod (b () cand
AN Alall ICA Laajlsd (& Gendll il 1 -8 Jgaal)
Cloudlet ICA ICA ICA-SOS | ICA-SOS ICA
S Makespa | Competitiv | Makespa | Competitiv | Optimizatio
n e count n e count n
(s * 109) (s * 109)
100 67.22 969 48.73 114 27.51%
200 138.60 854 99.96 47 27.88 %
300 215.89 429 153.70 32 28.81 %
400 254.64 781 209.94 18 17.55 %
500 377.58 463 268.67 60 28.84 %
600 515.92 455 329.91 78 36.05 %
700 445.07 587 370.82 86 16.68 %
800 594.90 133 413.62 41 30.47 %
900 552.41 400 458.28 130 17.04 %
1000 641.07 1310 504.83 182 21.25 %
Average =
25.21 %

Aingll dua) leall alaaiul Makespan umll (e) (s il gaead 11-8 Joaall &
SE s Cntl A o Jaad calgal) 2ae (D3 e ICA A lsds 43jlae ICA-SOS
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paa bl Al gl Laelsa) Ofy (Audliall aan sl pay el algall s e %20
gl Aosllaall dudliad) cllee (e 3al) 8 SOS 4 lsa il e Uy 1dag ¢ ja€ dudlia

cAaa))lsa
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Lol WYYy il 9

Gla)lsd e Gie)led Ao e Yl lgiadaig saaa dgoa dua))lsd #158) Gadll 38 4 S
SOS aliluall el & ¢l dua) s Laa Metahuristic JYxuu) 45 Lasadl abaY)
Bl 2y 8 ie))ledl) e JS dadal o3 Cus [CA (ppeativsall G Gedliil) a0y )l
alead) (e degans dlgas Al el lsall cnis) 5 java dad Hlasiuls cloudsim
il il ey 05 Canng Al 8V YY) e Ao sana (pe R39S Aulans By b

Loty el W Sa cilaed da gl A ylsad) of Y1 Lbied S ICA Zaa sl cuacd
ACA dae)ylsin A3 )lie 25%

Ol Aplaal) A3 8 Ao jial) dpe) sl Gk Sy Cas gy Wy aly (aledl Sl
b Al Ay Al L) 5 (AT re Lemady (e lsal) s8] (et o Jaall A)lge
daall jlga o Mgl pay ALl
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