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An overview of several proposed evaluation models to compare satellite
manufacturers from the perspective of satellite operators
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Abstract

One of the most important factors in creating competition in future generations of satellite communications is
to have a proper satellite system. For this reason, it is necessary for satellite operators to have a suitable choice
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among different satellite manufacturers, taking into account technical and economic considerations. Therefore,
the necessary to select a manufacturer from among the existing manufacturers in this field is a serious challenge.
In this paper, we review several methods and compare the evaluation criteria of satellite manufacturers based
on the methods of MAXI MAX, Lexicography, non-compensatory decision making and compensatory decision
making, which will be a booklet of common mathematical algorithms to compare parameters in a target problem.
Finally, a more comprehensive and complete method than previous works has been presented based creating a
cross-evaluation matrix according to the main- criteria and side-criteria to evaluate the satellite manufacturers by
the satellite operator. In this paper, for better and more efficient selection, nine main criteria and twenty-six side-
criteria according to the type of service and favor of satellite communications are presented in order to evaluate
and select among satellite manufacturers and compare with previous works.

Keywords: Satellite communications, Ranking, Satellite operator, Evaluation model
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Required antenna technologies in fifth and sixth generation
wireless telecommunication network

= Roghieh karimzadeh Baee, Faculty member of ICT Research Institute, Tehran,Iran., rkbaee@itrc.ac.ir

Abstract

Due to the high loss of propagation in millimeter wave (mmwave) and terahertz band (THz) used in fifth genera-
tion and Sixth generation telecommunication systems, the cells become much dense and more compact. On the
other hand, because of the growing in the user’s demand on more bandwidth, employment of the beamforming
techniques with Massive Multi-input Multi-output (Massive MIMO) are very important in order to increase
spectral efficiency, proper and cost-effective coverage. Holographic beamforming technology is one of the
latest techniques in the beamforming that has many advantages over the old these kinds of techniques such as
Analog Beamforming and Digital Beamforming. Therefore, for taking the advantage of the next generation of
telecommunication networks, it is necessary to be aware of the different sections of technologies like the anten-
nas, and along with these technologies, entered into the equipment market of these growing technologies, also.
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In this research, some of the latest techniques and methods of beamforming are investigated and compared with
each other. At the end, a suitable method is proposed according to the requierements of next telecommunication

networks and technological trends.

Keywords: fifth generation and Sixth generation telecommunication systems, Millimeter Wave, Terahertz Band,

Beam Forming, Metamaterials, Holography
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Performance Index 4G 5G 6G
Peak Data Rate 100Mbps 10Gbps Up to 10Tbps
Latency 10ms 1ms Up to 0.1ms
Connection million 0.1 million 1 million 10
Density devices/km® | devices/km? | devices/km?
Energy Efficiency x1 4Gx100 5Gx100
Spectral Efficiency x1 4Gx100 5Gx100
Available Spectrum Upto 6GHz | Upto300GHz | Up to 3THz
Mobility m/h 200 m/h 300 m/h 600
Artificial Intelligence No Partial Fully
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Technical solutions to reduce exposure in mobile communication
networks
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Abstract

Nowadays, due to different applications of cell phones and global approaches in the implementation of 5G
networks, the level of public exposure to electromagnetic radiation has increased significantly. This increases
concerns about the health effects of these exposures. Various methods such as power control, beamforming and
massive MIMO are proposed to reduce the level of electromagnetic radiation in mobile networks. Furthermore,
network topology and duration of exposure can be effective in reducing the level of exposure. In this paper, first,

L)
451:-}'-&111@)//
*

4ol fuad
e

Ol 3Ll S92 32 pmitee (102
Ve (liss ) /VFo jlach/aleia Js YA



ol fad
ele

the definition of electromagnetic radiation, its criteria, effects and rules are mentioned. Then, the architecture of
mobile communication networks and its effect on electromagnetic radiation are investigated. Afterwards, some
technical solutions that can be used by network operator to reduce the level of electromagnetic radiation in the
network are examined. Finally, some technical solutions are presented that can be used in cell phones to reduce

the level of electromagnetic radiation of these devices.

Keywords: Electromagnetic Exposure, Mobile communication Networks, Technical Solutions.
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Past findings and future directions of available transfer capability,
part two: dynamic methods

—a Mostafa Eidiani, Associate Professor, Faculty of Engineering, Khorasan Institute of Higher Education, eidiani@khorasan.ac.ir

Abstract

After reading the ATC concepts and static ATC procedures, In this paper, the methods for determining Dynamic
ATC (DATC) are collected. In this paper, researchers, efforts to provide new methods for determining DATC power
systems have been compiled and the merits and weaknesses of these methods are highlighted. Uncertainty in ATC
calculations is discussed and important methods of transient stability and voltage stability have been investigated
in DATC determination. At the end of the paper, the strengths and weaknesses of all methods for determining
DATC are specified. In order to be able to provide faster and more precise methods in the future.

Keywords: ATC, DATC, Transient stability, Voltage stability, Dynamic methods
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6 Complex Transient Stability Analysis
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8 Back Propagation Algorithm
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Deep learning in chest CT-scan images processing of covid-19 patients
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Abstract

Corona disease started in January 2020 in the wholesale fish market in Wuhan, China, and the World Health
Organization declared it as a public disease and an international hazard, and in February 2020 named it Corona
or Covid-19. Under this global pandemic, using artificial intelligence techniques especially convolutional neural
networks based on deep learning for screening chest CT images are becoming more vital as before. The most
studies in this field belong to the articles based on the deep learning methodologies using convolution neural
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networks. Already, obtained accuracies of detection and screening have benn reported in the article based on arti-
ficial intelligence and deep learning are more than 95 percent. The lack of comprehensive datasets of CT images
with a large amount of samples is one of the most important problems in this field. Using hybrid architectures of
convolutional neural networks have been increased the accuracy of these networks up to 99 percent.

Keywords: Covid-19, convolutional neural networks, deep learning, chest CT images.

Cighe B g ods LIS e s gl —iulejl ol g oy
APl pas e d OIS ate ol a0 sed e i3
inlesl ol 5l eslawl U g s0 4aS M e ol 8l yo 55l
Ciaysls S5 )58 (sl J5Slyn Lot Slyaaly o,y STy
Sz b 5SS slwes g8 adg gk ol il g el
oS ams oo s wlidiss [F Ylogs o 3,135 PCR ST
7 0% o5 ;0 bg,S (g low paniis 0 RT-PCR isbesl o

15 0lccl e 20y

Sl (B gttt 53 glasdl g3 (a0 V-3 9 98 paAdS— ¥
(CXR) dises dudd

Al bl p el o 0425 (g0l s sla g, YA-0 955
6‘)_) o|) U—i]"QA A A_ua8 UL”)‘ ‘Li_))a‘ 6)9_J5Jo‘) u-o.?u‘
95 43S (9,5 g Sl (g my ol 4 Sl et
[0)og5 o g umms RT-PCR g, 4n G 55 yen

aS Allw ¥V o5l S5 4 by pe oSl CT7 oglas (V) JSi o
obis il ol F sl a0 YA (YL 5 59, 4 os 4y
‘slbs; u‘)LM BN c_:b O yg—o A J‘—’SL‘A’ u_.l‘ ] 00 00ls
i 5l e 592 5l 9y A A5A gl (0 N9t g0 00D
flais e sloaSt Al ol sod aid F Lan a
ssalie 4y, Culy Lyl Slizs Coand 1o S5 o515 L (GGO)
Sl (5o 028 59 (Sl S o 4 bgye b g 095 e

L GGO! jo aS aas o lis |y g lam m235L 59, 50 jlon
@ bgipedSd ity gl 5 Wgd o 00md dnu slapSls

A8 59,b) Misl a gu 59,0) L g S 4o Miss jlass Su CXR 3 glead ::Y sl
0] 38 pless 59, d) 9 3l pas3ls 59, €) Ml

doado -

Fomsns il lodls il a 3lane) VygsS Ly Ui S g
"aileo gl S pg 0w (SARS) Tols ki pg i i
4S sl (ARDS) T whiS oyiand pydice 7 5 (MERS)
oS 5 as S 5 aalllas 0,00 138+ JLus 5 Ly et
Golow oyl il oo caiS o yug pg ol 5 calire digel s
agly Vo )l 50 5 8900 Gz Glog o VoV angili ) e )
5 ges Sl s ], Ol (e ot plolw VoY
Lo UisyS 1, 0l Vo ¥ e a5 50 5 (o dyme (Hallipes o) blive S
sl sy ol ol sLiits az 5155 (65Kl VA ygS
Jie gl ey Gl jf Gog g (nl 2l JLo o (g o
g n RNA &) G5l Gog g cnl (Slois b Sl 51092 o
Sl atdly J5e25 (V) J5b Gl (SELL (g g (b
2 el 5l Jams ¥ s ol o0 ay (LS (tis
ady Gk sl e Jate LU g a Sy sl Jsbw
IVsgs o Jslow 5,ls RNA

Reverse Tran- o 35l lawgs RNA ai i b Jobow Jmls 0
Jslw a0 5 00 oo gla i, o0 DNA 4 scriptase
Sibwaslen 5l iy WS o silwaslon 4 g9t e
5 03,5 osliiwl plree Jobw Sl S| (g g (85 S5
S sl alo ol 5l e 9 o0 FH gy SLacSsn
a2 (5L g sl Aoy g gy o 4y g g 0D
iy 50,5 0og ] oolol g oaal 59> e Jolw 2o jo
Ivlsss o ool

ladiges Bsbo 5l g S ()l paieis slael, o Sl (S0
e b (ialojl cood (3o 5 (i lacly jleatass S
Zsl (RT-PCRY oS i S il 3 3l oy (slo sy (28T

Hemmaglutinin
esterase He

Lipid bilayer
membrane

Gl rotein spikes S
Envelope small L "

meribrane; protein B Rna + nucleoprotein N

9 (ol g (235 9 53 RINA ey 51 a3l Jasalii U g 55 (qug a9yl L) Jsiad
[] oS3l (i
L

45:-}'-13411@)//’7
*

ol _fad
ole

Ol 3Ll S92 32 pmitee (102
Ve (liss ) /VFo jlach/aleia Jus FF



Input data Convl Conv2 Conv3 Conv4 Convs FC6 FC7 FC8
=9 (= - o
13x% 13 x 384 13x 13 x 3R4 7% 7 %512
27% 27 % 256 class number
55% 55 X 96

224%224% 3

4006 4096

[Ve]Va-as g9 paaddis o ouldicul uy g0 9 CONN slags jlans (s 5 olaial 3 S (o) ghcds Allex Net (5 jlano ¥

(SIS ;s s il 1 oo gl O] sl S glre]
St 69y 7kt (85 )8 L el dae lacgaze Jolt
e Bl sla LSy 5 el 4y il il o olael o
g Vgl oo gz o L oloel dan Cle 50 5 Mg o0 oyt
ool ez Y d pgwge glY I Slwlre g ialS
Average s Max Pooling 5,15 552>5 a—oez 40Y £45 50 095 o0
3l siemed 5l 1y aiey Jaie Max Pooling gz au¥ Pooling
Giigy ol y9e Swle by JS Laugs a5 wls S o0 5 g
Iy & polie don . Slo Average Pooling Y 5 ol oais oolo
ETSRRE NS EPETE SR ST SR
@maieb Glgedy ((iglgls el P FCL Jate JolS j5-boay
gl Sl Ty aegarme (im0 o0 Jae T pla NS L
S o Jas Sl (B8 (slmarY Sl eolitl Ly
S5 o0 033 FCaY &y (S Jlo o ol Culed 50 5 Wgbioe o
O ot (o8 e dy dalal yo oS SLlulis |y cew s WL
[8)ogs o axsls ;3 Jlw ais Jgb .3 CNN slas lons

Net Alex (g loxo —V-Y
ImageN-" slayg, b, ;0 VY Jlw 0 LCNN Lol iz o
ImageNet 4kl ;Lon “ct Large Scale Recognition Challenge
25 cd 0s5 1) laame d sl ax gy a S Blasl ol 5las!
aSis b ¢3,95 o8 isls 31 Alex Krizhevsky dmageNet aslue 4o
ImageNet a4l .o ImageNet cozen dilas o)l AlexNet
Bgr IS Ve e o eal e e VY L gossawe il SO
Sy Al Gz a5, 4 IV ELF slas L AlexNet i
gma LACNN 5l oslaiul jo oy jlel alaii ylgscas AlexNet

couvl

couvd
eonvi
convd s
e &6 fT &S
| == . T

| ey ‘T 1l d0se 11 1000

B Wx 512
o8 56 356 TRIx512

115 112 128
@ comvolution+RellT

) max poaling

=) fu lly connected+RelU

12 w220 b4

AL 63 92 3 13,8 g3 (slags Hlars I (Su () gie 4 VGGI6 (5 jlans ¥ S
[ V-8

S51p J 9 LGGO sl pincs 59 59 o (Sl G
[0]sgs o onaliine coxil b slanil 5 axiwen

SieS L glad sloml e i 4 (Sl S o 5
Ol S sy 0l o0 S feldly 5 Sl Y, 8L )
e (Sl o WS aie |y e Ly 6550
a JIold 4 Mie ol ler ) 2l (Seigdsdly sla Sh a
Bl ol b S5 sl S so saseiio |, Y -aygsS 5l 5l
&35 b sl Sl 5 1 (9w sleast LS (loss s
UsyS L ge 03,ke 5 539 5 s (et (sl el T i
SiIl) )0 n gl SLahy, jlooliiwl 4 9,0 plaasis
L CT) ,550el5 (55055 sl iy b Lo g, mal ales S
9 4l s )lom J> e 095 oo ploml e Sol an il (610 g
5 s CT yglas o sl sl Sing slls Ug,S 51
g5 4 S o Vo VF (55, 1 oo o a5 glaalllas
53 Ol & e Gl a5 s ase e cols plodil g g
[7 V]u._...\‘ 009) do 5O Q- ‘l_)”f Lg)Lo.u ua.av_.w.’

2948 93 (i ol 1S cmas laasad ¥

ToaglglS (cae slaaSs sl esliil sblze (e 5 (S
L 5093 & 9ot jgbal sla S gl il o Lyl (Ul
13 ONN 455 py g Sl o (5 a5 ol pygie 5l ool
Hubel lawgs oo alil sla iolejl 5l g ,Spledl L VAR Jlw
Slogg it S| (Ko (ymaT ol 23 (5, Wikesel 5
'AL_N‘!)‘ LS"l“‘“L"“’ dj)—‘ﬁ 059 CNN aSis L)‘»’«‘ L oods r:L?u‘
45 59— Yann Lecun gy YA9A Jlw ;o MNIST g5
Ol 330 50 (6,50l aule (ils ol o 4y (glonsS gl L
sy Ja_w}: ‘_g)l?_w).lab}d.g LW Y} ‘_gL_Q..\Ji\)é )“ <_gjl,:._...g as
b Geee 6250k 0 pdy o0 gm0 Gl Fhe jSGaes 5 55950
G50y g oisggls smas slas i gla sl ool
oS oz slosS Gijeel ol oo it sloaY s 5|
e 6aaS 3 e dglglS s aSd asled
Y (9,05 5 (Jgene mas slaaS i ailen 4S5 0390 cgias
5 el slaa¥ ls (ol odle g asily S5 Lagys g
TN el Jaze Lales

Aoy 4S5 Sl lgdgils 4 (ONN S5 po Y o 5 Lol
ool ol 355 4y, oy glgilS e aK Sl aolons p_Lic]
Auslie dalad a4y azhad &g oy 1) sglal o dglgils aSld .l
s i lises Slabad gy, (g S ule L ONN Sy oS o

"
4ol bad “”’MGJ//
s .

Ol Ll S3g ySU g (32 (pmoitee (po2
£ V¥ liss) /VPo ladh/atiia Ju



14*14*512

i o .

i*?*SlZ 1¥1%4096 1*1*¥1000

(Tconvolution+ReLU @ fully connected+ReLU

B Max pooling —_
Softmax

VY] VGGI6 yiGaes ddeas VGG (puli gl g3lS crias aSak B Sh

(<)

o~
Lles 1 H FE
= =] - — ~
= (=]
S =3
& o

E

global avgpool

()

[V¥]expand g squeeze as¥ 3l ouds Jusuiis SqueezeNet (5 lass yu 43T J g5ke(w SqueezeNet (5 lass (Al # Jsids

() JSC8) oo il (omled BelslS Y Sy Ly 5 aly on
o sla¥ 1TV ol 4 (6345 sLaJUBS slass (ials sl
acgoze | adly o Laa¥ 1) 055 oo ooliiwl squeeze pls
A ol o aS (6,0 4y aileacs Sis Yx) slae s
woloss 5l oS5 Y ol ccul expand auY o)l vs >
U’“] STy anY g0 sl dcgamo Cewl Yx) 5 VXV sla b8
Dearlot -

GoogLeNet g loxo -0-Y

CNN sloaglero 5o 5 G3ues 9 (pmiwss 93> GoogLeNet
o IS5 S5 5 i 5] (52 Bt o 955 e s
alio sl lene plw Ll g lase sl aS assl ccwlon s
Sloxs ! 4o Inception pliay S 5l oolaiwl oo 5" Sglaie
GoogLeNet -, lgsils as i S (ST ISl a0 (Y JSs) el
Inception aY 1 g Sdgy au¥ g0 (SgdgilS auY g0 (gl jls
Y S g bgdgils auY £ (gl le 59 5 Inception auY , & 004
A2 oo lid |y GoogLeNet S Ll (A) U5 ol Sty
s A jlad oy Jae SO lgeay V3-Inception Jos
30 ol g Szegedy lawgi | puinss (S S5 —lglgilS
Dvlass 5 8yme V10 Jlo

MobileNet-V2 g ;loxo -#-Y

Ay aw L aSds cocul Gee a0Y OV L CNN ass S
D)l )8 ugSan a¥ N (T 5l ey 4S5 0555 oo jLET o glyilS
Ol Jmae JolS j5boas 4 S 5 odglils Ay S Lo
5 9 Ly et el il o 5,50k 35 (ol oo
LOIS5) a8 sl gz o lgteas aY (slivisag s (38,5
VX sans iy 40Y S Jol S ibse JolS (s lons
ol o A 5l slacgorma oyl JLss 4 g Y s lgie
Dflecil™ s sShas (IS ¥ SO ,5TauY

aYa g -adels Y muy Jelds AlexNet (5 lons 093 0
Dy Jeca () U @lhs Jate JolS 5k 4

VGG 16,¢ loxo ~Y-Y

So Olgeds 398 ST oK il 5| Slikizee bawgs VGG aSs
oS A (3890 45 (SbglgilS (mas slaaSid (1 5309
=220 YN0 Jlw jo w8 ImageNet il o oYL a s,
Ssb iy 5| AlexNet (g, Lons aiile ONN Jlisls ool [V Vo
S5 (F) St llas st JolS jshoy 4y s 5 oy B5J5S
Ll 00l

VGG 19 loxe -¥-¥

VGG16 as cors yiion aY ol L 5 Gaoe 453 VGGI19
sba YTy - Bglgils A ¥ VF ol 4 ¥ 18 5l g 00t ge
() JSt) ol 0y S5 oo JalS

SqueezeNet g ,loxo —F-V

&l o Gljgmel B a¥ VA 5l i Ly 03, 28 CNN S,
S LA ol Lides (S Ve ey glad o nail
aalsl T Jgsle ot b g 09 o 5Lel JE o gl ilS 4y

[Vo] GoogLeNet (s gl g3lS cvmc asucs i Inception-a3 Jg5le Su:V J<ibs

-
ASR-.E'-K-IRQJ//
*

ol _fad
ole

Ol 3Ll S92 32 pmitee (102
Voo liessy /\Po jlack/aleia Jus 8



| Convolution
Pooling
-.'.‘ oftmax i .E
— 1 g gl magas
g 1 & -2 pagna dii0gging
afaaedfya iy i Aaetaat W ba
grlaadfagdid va we g, 0
B B0 Ed %a«aﬂ4

[V0]a g2 30 CNN (3 y33aas () gae s Inception slad gle b xS 98 (i ¢d 318 cauane dSauds Jao A S

\ Add |

conv 1x1, Linear

conv 1x1, Relub f

1

T [ conv Llx1, Linear |

Dwise 3x3,
stride=2, Reluf

Dwise 3x3, Relu6

Dwise 3x3,

I

stride=s, Relu6 T

Conv 1x1, Relut

Conv 1x1, Relué

i’

Stride=1 block

Cinput>

MobileNetV1 MobileNetV2

[1 %] MobileNet-V2 (5 jLass L aslis ;s MobileNet-V1 (s jlass 4 JSut

1
Cinput >

Stride=

2 block

ResNet101 5 ResNet50 (ResNet ResNetl8 glesl olos
Iy 95> Lols oale8l Soly a5 wiiwa ResNet I oloas s
omaglgils Y SO L aeul Goee a¥ YY L ResNetl8. o jlo
A2Y S5 L 5 ol o adlol oaslagily S LA L 5 055 5LE1
Sl Y 0¢ Joli ResNet50 .o oo oLk Jaie JolS o boay
Y V) Glilsas el ols 3o ResNetl01 gl pol o an g
Dvlecitoasledl Ss LYY L o

Inception b g ,loxo A-Y

Inception sle s loss s <l GoogLeNet oo Inception v1
sy g cowl oo oolaiwl i 5 lle 3 g i ,sSI 51V2-V3

ResNet g loxo -V-Y

25 Vsl 5 Sl ) il slat¥ JUS o ad sl o
) k¥ slogsss)s boasad,s  1a o (- 8glsils” sl )
e | 8B Gla b oS Jitie gom 4 g alauly g0
skip connections SLbLS | ol 4 .0ls (j9el Sao yw |y T g0, S
ol sosl .55 o Residual block (1 5l Jol> bzl 4 g
(=il glS Y G la gy (609,545 sl opl Tesidual L SO
Ol A et oo (0310 -BglPlS aY S g ReLU oY
3959 L @l cnl ameii 9 93,5 (o0 g FO &b S Das
(O ) JS)og8 o0 g S5 0Y

ResNet-50 Model Architecture

[\V]ResNet ¢ jlazs :V + Jsuki

»

salifod J%«‘
ke 0

ol Ll K980 g 52 s o2

AME

Olieuoy /VFo jlads/adutia Jles



R ;
] e—

Fiter Concat vt v
/l)::m] ]hlm] Ih)ew] . ! .
I I I 3 x Inception-C s e
[I.-Ium] ’1-l:ml Immll ll-'leml g ;__
W’// Reducton-B. ot Bt
A simplifiad Inception module. ?xhc;lim-! G et
o 1
|
I Aty | ROGUCONA | cvms shins
1
| 3x3 conv | I3 conv | | 3x3 conv I | I
I 4 XINCEPBONEA. | Cvmns maeasie
(a) Inception 2 | 1 conv | 1x1 conv ] 1xl conv I gi
Sen Ot it
Input !
Input (299299) | sy
(b) Inception v3

(c) Inception v4

[\A]Inceptionv2-v3-v4 slag jlazs :\) Jsii

Gladads (s glgils SO L G g (XX 1) ) Goe Ly e
Soans 4 byye (1) IS5 (0 1 1)) oye 5 S bo Ly
O A4S QS o j9me Ceommnd d )l OLedl il Xceeption
Y S depthwise asy o 5la . cowloads IS5 LA Sl
(OY) i) .owl 48,5 18 batch normalization ¢ pointwise
depthwise (&JsilS 1y 5L Jlad a0l o Xeeption Js5le ;o
Iy ]o)L.\_; S¢-29 pointwise g

CNN +LSTM g lozo —1)-Y

G Kils wlgs o aS sl 5iian rac i S LSTM
ol 1y Laveals les I8 asilgn L 0,50 ol |) ae SYsb
(5335 S S Jpls S 1S 51 a LSTM sl Sy S
oS el ool LSt (295 CoS Ko g (bgal b oS S
Jolw g 0)ls b Dledbl pla S aS 0 iS o e i (5999
Sl Sledsl plaS s 0sS o aseino o igal 8 S aisl
Lo 1) a by e leMbl laid s aig i Bi> LS Jolw oYL
Sprdg 5l Hladie Az 45 WS oo (At ()P S S
I8 )15 5 loaY (a0 a0l (S

EfficNet g loxo —\Y-Y

SIS e (g, 9 JutigglS (oras B (g, S EfficNet

ok oy 1 08 s oolitias] S 5 b Sy 5l A e

1x1
CONV

28 X 28 X 64

N

vV ES
‘.'\. m " ’m e
; 1x1 [
CONV BRI T)

28 x 28 % 192

200 26 % 126

28 % 28 x 192 S 2B x 28 %256

* 28 % 32

[¥+] Xception Gsas tas dsad (s jlars VY JSidi

JS8) 35-m a3l (FXT) il L @X D), tlils
Slwbxe o) aals g e s il Eel el (0l (V)
5 (0X)) la,gS a1, (NXN)sla )5S (g lono (pl 055 o0
ol alS Slslme (Sl 9 o Jos (1X0)

&, oo ¢ Inception- v3 slo Jss5le 3| 5,5 Inception v4
[YAlceul ResNet

DenseNet gl g ,loxo —-Y

Cewd ay LB slaa¥ plai 5l g0g,5 40Y ;o (5 lons ol o
S 30 Ao ds | 095 ol sla Sy aids g osl e
ey by Dense S g0 o (pw 0S o0 Jiio
g a2 oo pladl |y Pooling &ldes 45 5 )ls 545 Transition
Olger (OY) JSi) amo oo ialS ) Lo 59 cilss plaw
ResNet a4 oS jsboay Lacglas =, L DenseNet oS
Dalew

Xception g lozo —Ve-¥

45 cwlInception , i Xception o dglgilS ac a5
Al eSS e JUS sl L o slaJsile
VoS et So i SSE glaJUlS (bglgils aigds oo
WS oo Joas ailflas  olals Jee g0 an | o bl gos
S PH L WCNIWE TR VORI S Y 1L g PV E S ~ g P g

Conv 1 input channel

Conv 2 input channel
G+d=10

Conv 3 input channel
& B+d+4=14

Conv 4 input channel
G+d+d+4=18

1 Transition Layer input channel
Geded+d+d=22

SladaY colal (slaS5s g 4y ya ¥ i b DenseNet (5 lare S oV Y ISl
V]S e 8l 3 1 L

m.,-.wj;/éf a0l fuad
' ele

Ol 3Ll S92 32 pmitee (102
Ve (s ) /VFo jlach/aleia Jus FA



ol fad
ele

sl Shg gl Ay ol Lol s el Relu 5L e
oS 4 Ladl JUil 5 (53,5 s sl Juy 5| o lone
L PrimaryCaps ls—e Ly pgo an¥ 10 b JounS .0l oo
plas” o as oa s LS JonS 0ty YY 5laY cplaS 05 oo
ol L (59 yo—is G a5 Convl ay 25,5 Laasly ol
S35 2 59 39 -Slls Slbee o g by | Y- Y vo7]
(Gl Y a5 Jobbo 59 500 ld o3lusl) ams o plol jouss o]
WY sl g, oS e oadg ) [ 8 Aol b (2,5 5
Ol o g b 00,8 wey 4y 4y JLal 5l |8 PrimaryCaps
ol oo oslaiwl Jlw Jlad &b lsicay Squash &b 5l (5 loxs
STl oans JoSis (g VP Jo—unS V¢ 5l DigitCaps 4y
laaSd o Jaie JolS joboay Y SO L) oY ol palsse
DigitCaps 4 (S anlie JSul slocgys L Hoene
JezeA b daie Jol5 by (oae a8 S GleS o,
oS loa lagyg,98 (] &5 &85 1 a0 50 (gam V7 slagyg
Ve a5 99 oo bl o [A VOV (63g,9 a0Y ol 0.0 il oo
I¥flss 5 oo Jlol JgannsS

5 global average pooling a_¥ 3l ca s (o3lo,y o Sho aiss
2 5las Relu al oS o joe aivgn oSTe sloay
ConvNet 543 0 oslaiwl las 8 g5lw Jlad gl (Solgils
Se ol mbad s (Sl sla Kol (idge b ay ol 0L S
Solore (izman 5 S Eud Lo e sla il jlesla b g
ool s 4 jga osls acseme (55, 1) 6 e 5 0 LS
Ao oo ploml oy 5s 5l o lugs oalaiwl 5 ;05 10 (sl ol )by slass
o9k odzy slal S50 sl 0l oo 4t S0 L
Net CovX g loxo —VO-Y

Slare Gl oy 5 Lol Moniaoci, b 5 Mouil
(5999 129 St > o )0 . ((VA) JS) aiil o CovXNet
Slossly acsorms S| jugal e 3530 3310 Plaaia Ly
Iy solal Ol s saimocia b sloasly S o joe casledly
A_.w.m..\...fu’.o ‘ssj.u 03—l C‘}z“““" “—’LCBL‘H)"-“""" NN 4} 6‘)—"
sleaY 5 global average pooling 4uY 3l oo (o3ls 1 (S
Slr =558 2 jlam Relu gl S oo joe dmgn o515
At ol 895 gm 00liial (5 oo (ol (o o (53 Jled
IY0ls)Is 1) sommmn polas o 6l b9l (oUlgs

S slaaxly

—

| Comolutionil  Camvelution
' logerwith 64 layer with 128
il

[YVJCNN + LSTM (5 jlans ¥ Jik

Oy WS gambde (Heol Spgod 1) 4D 259 5
T29 5 G P s “3 ey je-bay BfficNet ()35 i
WSS oo gapbite Col ol ol laegeme Ly ) 4
ol iy iy 2 lna gilin el 51 Jln ooy
3B gy (6 00 Ly, 45t as ol ol s oS
ol culpo 7 Pl aS (e il BN lawgi 1) o ga ol
S9-i g dur gl i o=l Lo S pe (g plidie gy i
&1y st sloaY an aSi b il ;55,5 (699)9 pgeal 5]
SasSll iz (gl s i Lo JUS 5 iy aey i3S
EfficientNet-B aSi—s sy .o,lo 5L =5 )5 jmeal o Ll
WS J 0 cnl [ugSas o85S ousile 8L slaSoly ulwl o
squeeze slaSsly yud adlsl ulwly MobileNetV2 asi_i asly
Iyvlec ! excitation 5

Dark Covid net g ,loxo Y-V
Oeeils Y VY gl «(VA) JSi gillas Dark Covid net 4%
il by Y S iglgils Y S glhls "DN anY el
O ygody 4l dw oS CewlLeakyReLU Sllae a b 5 7 glaz o
Sl slaiws ilwdby Y ) os i oo gilaslel, (Hlge
ol Gilil s isel loy GRnls (gog,5 s ol
1 By pandeis ainboy (goleiiion Joo 355 o0 ooliinl &S
9bal (gaid IS Al glate 8y aw ;5102 o pll
Sz et (G S (el g oo ool (5399 )
Covid-19 ey aiww il (639,5 w0l dn il olas
.[Y\‘]Mou’,@ pll |, rate-Findings-No |, Pneumonia

Caps net g lozo —\F-Y
DigittCaps 5 Caps Primry Convl ¥ 4. 5l Caps net (s loss
O—aglgils asy o Convl ((VA) JSi) el oass JoSis
&b g YOF Gac ¥ a5 Jobo ¢ A (sla sld b (gun 90 Hgoro

- wider -

#ich: I

annels
s ' - wider E
deeper
— [ — -
: deeper
.- layer_i B
+ higher i'ugher
} resolution HxW , resolution
(a) baseline (b) width scaling (c) depth scaling (d) resolution scaling (e) compound scaling

A (00 Gl 81|y aSad T 9ud g s Gas (B0 3 s S 5 T 9ed g Ol 381 L (Sl gl g3IS (s bl (b-c

)-Caeal daly asaii (@) < EfficNet s ylars V0 Sl

[1Y]135 o s puliis il Souad S5 L1 s a8 AT 3o s 48 and 055 s ubills 3y (d-c)

»

Ol &Ll S iUl 5 2 (i (yo2xl

£

Olieuoy /VFo jlads/adutia Jles



COVID-19 (+)

No_Findings
Detection
COVID-19 (+)
Pneumonia
No_Findings
Classification
2 g &
2z Z
| Py - = -
& & 3
Qe = 06“ 4\8‘?" ¥ B {a\'!?b. ek"ﬂ?
+ Cy o o v A
[¥¥] Dark COVID-19 net (s lazs :\ # (S
[YV] ouls suadivus glashigy o ySlas by, sla e ) Jgaa I strides: 2x2
? : S |
akul, Ll e bigtrcaps
e I
TP + TN = (»e0®e
P+N (ACC) cés . e
TP S we8a6]
(Sp) Como by (i Cbils
TP + FP P) o [¥¥] Caps net (s jlass :\Y Jsuds
L Covid-Net ¢, loxo —V#-Y
_— @ ovid-[\e —-\7—-
TP + FN Se) el - . e
9 u_w‘ 03— ‘_,>_‘>|)Ja L_S)Lo.’.n).a) )L..‘>l_w uuL..A‘).a Covid-Net
2TP ) depth- -5gJgils” slaas¥ gV x ) (1 bgdsils slaa¥ 5l Liows
2TP + FP + FN (F1(AVFT a5, jlro (oSSbs | _assl MPEPX) (55501 51 oolitul .l oot S wise

asle LgyS 6,50b 8 sl )8l o, Shos (=)l sl Lone
Jol Jgome j5bas (6,558 5 gomaiws slagss, 5l 6ok
el Jare el Moo b vww el Messs
POl bl (il ol a ez g Lo Sh o FLas, b
oo dol)l eolpiinn sbo,lilu o Lapi ol o, Slos 0,5
50 sl ol wb e bz o=l by Sl 2ged
Sz Sl izl Gl s (o Lol stslno (51, o0lic
sl a8 Sladiged jlaiws ol oo (TP) M )s Cie 5,50
A g oasd odls e 5 S s d g 00 VA-u s (o )le
a0, Ll (FP) e ol cito oy (goiuaiws jlow ylgie
4o g 039 Lig)S Jlom a5 010 (Sl o jglas jl s ]
(TN) o cite wilazd 5 1,8 Lo g S ué aiws jo ol il

R 9 Cemle> Gizmen 5 000 ;S ) o) Slee
Jolss Jowo cpl s o imli3l 1, Covid-19 4y (PPV) ciio
Iy Olwlxe (Sazen Jlasl ol a5 il long-range Ll

oA 58 9 CNN & 15ds slag jlans (5,8 s ¥

Va-ages
o gl LaCNN jl ool ogas ;o ool oladod
ool CXR gl 5l oolainl Ly calides wiis sl Lo
slas gl u;)D-T B r ey daldl jo il oa s sl
Yl ;5 Gras (575 0k (e Loty ol =S S
S S Sl ejea ol o SliinS 0 bse asshyy
Sl Sglain 6 )loxe oz Ly 90 3l (oS 5 L ool (5 )Lose

3 H T T _
HeenE R E R HE R e HE A e

- T " X g == o Ll = o = = b b #
%a‘ni'zs‘ﬂ»'=§=£§5§§2&'&§é§2é§5 SRR HEEEE
g—‘:gﬁﬂggﬁgﬁ'g:.-;ss_-.ag_:gsia'-s;gs:.ug:.ggséig 2
s[C1 688|278 EE|3[ |22 |25 |23 |25 |25 (23] (25 (23] |3 IS
2| (Se5(®| [SsE|®| 35| 23| (B3| |25 (%S| |28 (B3| |B&| |2 |3
£ i §e SE |08 |28 |28 (22| |22 (22| |o 8| |5

[Y&]Net CovX (s jlase :VAJsuds

L
ASR{-R-IRQJ// MBM
g el

Ol 3Ll S92 32 pmitee (102
Voo liesoy /\Po jlak/aleia s B+



[YV]ousTenuns &by jlina g ouddi (5 438 ISy 43 gleadt wlani CNN Calids slags jlass L Lig yS (5 ,SJL,E 03 9 OY e (saisdivun Y Jgaa

gk Sledlbl Sl yglas olass
&0 oyleds 3,8 es Lo ) _ ) CNN (5 loxe g5 @0,
Jbey DI Ly,S
InceptionV3,
[YA] ACC=/aA - o- o InceptionResNetV2 \
ResNet50
[va] _ VGG19
m AvFI=- - b Yo Dense Net Y
Covid-Net
[v-] ACC=/ayy OOYA A+ 55 YOA ResNet50 ¥
VGG19
[¥1] Se=/a5 Sp=/v- - 1EYY \. Efficient Net f
[¥y] ACC=/.aa YOO VOO VOYD CNN + LSTM )
[vv] ACC=/y-. VY'Y VY'Y \YY VGGI6 2
[v€] ACC=/ay Ao Ao \YY Xception v
[vo] ACC=/AY O e \YY Dark net A
[v¢] ACC=/Aay SOV ¥y Ya. Xception q
ResNet18
Se=7aA ResNet50
(vl Sp=7.av,4 o e AT Squeeze Net Ve
DenseNet121
VGGI19
MobileNetV2
. Inception
[vAl ACC=/a¥ v - f YYY Xception 3
Inception
ResNetV2
[va] ACC=/Aa1 £ Y.y V&Y Inception VY
_y MobileNetV2
[f-] ACC=/Aa1 A £0 Yao Squeeze Net Wy
()] ACC=740 - VAYE foy VGG16 Ve
Alex net
[fy] ACC=/.a4 VOA va 59 Google net \o
Restnet18
[fv] ACC=/Af Vel Vel ™ Caps net V&
[¥¥] ACC=/a. Y g\ v ve0 Covx Net vy
[fa] ACC=/.Aq V¥ 14 YA~ ResNet18 YA
[f5] ACC=/.aa VYFO VPFY Y14 Efficient Net-B V4
[ev] AVF1=. £0 FAY \. q. Inception-V3 Y.
[fA] ACC=/ay YVOY YOYH Yo- VGGl6 Y
SqueezeNet
MobileNet, ResNet18
[f4] n InceptionV3
£q ACC=744.y NG VEAD fYY ResNet10, ChexNet, Y
DenseNet201,
VGG19
»

4ol fuad A.GR-E-R‘RGJ//
e .

Ol Ll S3g ySU g (32 (pmoitee (po2
BY VFer (lisue /1o lack/aiatia Jlou




input image (480x480x3)
COMVZxT (240x240x56)
PEPX1.1(120%120x56)

v

PEPX 2.3 (B0x60x112)
PEPX 2.4 (B0x60x112)
PEPX 3.1 (30x30x216}
PEPK 3.2 (:_SOM}
PEPX 3.3 (30x30x216)
PEPX 2.4 (30x30x216)

PEPX 3.5 (30x30x224)
PEPX 4.1 (15x15x424)

[¥#]Covid-Net (5 jlazs V4 Jsiis

Segmented mask Lung contour

£} Fc-DenseNet

(a)
Lung contour Random patches Probabilistic Grad-CAM
| ResNet-18
' (pre-trained)
(224 x 224) 1«
—> g ResNet1s 1

(1024 x 1024) : | : Majority voting for
E Training K patches 1 “cCoviD-19"
B inforence — ﬂ ResNet-18 9

®)

[FFILgyS da Miso a8 Y40y gleat CileMlol AL puliwl 53 g yS yosdii o DenseNet g ResNetl8 (s jlazs g (5 38 jlSds Y+ JSuls

Inmge

preprocessing

augmentation

Training
Machine Learning Block

24 VGG19 gSqueezeNet. MobileNet. ResNet18. InceptionV3. ResNet10. ChexNet. DenseNet201 (slacs jlass S 43 (5 a8 jlSda 1YY S
[00] L9 yS du Mo uy8 FYY 4 gluat caleMbol SHL ubeud ya U g, (ouddss

L
ASR{-R-IRQJ// MBM
g el

Ol 3Ll S92 32 pmitee (102
Voo lieasy /\Po jlak/pieia Jus  BY



ol fad
ole

[01] wiledsl slasluly yu Covid-19 yugleas ac gans i (51 oA ¥ gun

el Slass skl Spd | jeaS nsbad S
L . 983 . . o
AlforCOVID imaging archive fent DICOM Italy https://aiforcovid.radiomica.it
patients
MosMed COVID-19 Chest CT . . . .
patients 1110 NIfTI Russia https://mosmed.ai/datasets/covid19 1110
database
MosMed COVID-19 Chest CT
oshe ¢ patients 1110 NIfTI Russia https://mosmed.ai/datasets/covid19 1110
database
. https://www.sirm.org/en/category/articles/
SIRM database 68 patients JPG Italy .
/covid-19-database
Radiopaedia database 101 patients JPG Global https://radiopaedia.org/articles/covid-19-3
. . https://bit.ly/BSTICovid19 Teaching_Li-
BSTI COVID-19 database 59 patients | online only UK
brary
349 images https://github.com/UCSD-AI4H/COVID-
UCSD COVID-CT database from 216 PNG Global
patients CT
Coronacases.org 10 patients | online only China https://coronacases.org
. https://www.eurorad.org/advanced-
Eurorad database 50 patients JPG Global
search?search=COVID
930 images
https://github.com/ieee8023/covid-
CT machine learning dataset fr(?m 461 JPG, NIfTI Global ps://github.com/leee oV
patients, 20 chestxray-dataset
volumes
100
CT segmentation dataset 1 images from NIfTI Italy http://medicalsegmentation.com/covid19
40 patients
800
CT segmentation dataset 2 slices from NIfTI Global http://medicalsegmentation.com/covid19
9 patients
CT segmentation dataset 3 cjsoes NIfTI Global https://zenodo.org/record/3757476

Lo, sadid ;o |, DenseNet g ResNet18 (5 ,Loass 95 3| 2850
Uy, a Mo 0,8V Jolis 1 gbas ledbl STL olwl
09y o=l 5 CBa (V) Jgaz VY cans ;) bl o ams oo oyl
S 5 (YY) o)leds pgas Lesleu 0duy oy Ve 5l s @
In- ResNet18 MobileNet SqueezeNet slas loss 51 LS
I, VGG19 4 DenseNet201 «ChexNet ResNetl0 ceptionV3
ol 18 e FYY L culedol STL bl 1 Lig S ause i o
YY sy oledlbl bl 1 [0 Jacas oo i Uy S a0 Mt
o0 A9 51 oo e85 ol 5o ool Cidas <o (V) Jgom

Ll 0du—w
Covid-19 (5,5 ;0 pgai (slrosls acgazo 5l slaaMs (V) Jou o
(Sidsoly 0 e is gl Laodl ) 5l s o sl |
Eyas G50 S5 Axwgi (Sl (rizred § Gk« jgal

»

A.w-.r,.ﬁmo)//
L]

Ol Ll S3g ySU g (32 (pmoitee (po2
BF VFeo Glisus /VFolack/aintia Jlos

A )0 Fwyd dy g ai bl Lig S aS o)ls  ladiges a0,
Pyl e cols jo 5 wlead (gauaids La olg,S e
olail a9 0dgm Lig,S e a5 o ls  sladiged 4y o Ll (FN)
Trhs Sloesgs an s L [V Flusloors (ona s’ by S
20,5 oo p35 (V) Jgzr 5 s 0 Sloe (23 Loy o0

il oo Ladiges plad (godumslis PN Joao ol o
QAT g (o 4 45 (SVUe (it 3l Sl (V) Jgonr
WDlSs 1 3ae (6,500 g CXR glas wlwly Ug)S | Sog >
AN USRI SO T B IS IOR | 4] RUP PN IS
iloas o)135 (69 ,Shee bl i o i j0 (V) Jgaa bl 1
Golere oz 3ali slas oS 5 oliasy jlasgad g0 aslol o
5o Alodges oolaiwl VA-0eS ;5380 Laue il (gl ki
Gty (Vo) Sl oad ools Las (YY) g (V) slo JSis



31 Accuracy

32 Predictive value
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35 True Positive (TP)
36 False Positive (FP)
37 True Negative (TN)
38 False Negative (FN)
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2 Severe Acute Respiratory Syndrome (SARS)
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4 Acute Respiratory Distress Syndrome (ARDS)

5 Angiotensin Converting Enzyme 2 (ACE2)

6 Reverse-transcription polymerase chain reaction (RT-PCR)
7 Computerized Tomography

8 Ground-glass opacity (GGO)

9 interstitial changes (with peripheral distribution)
10 Ground-glass opacity (GGO)

11 Multifocal patchy consolidation

12 interstitial changes (with peripheral distribution)
13 Ground-glass opacity (GGO)

14 Multifocal patchy consolidation

15 Interstitial changes with peripheral distribution
16 Convolutional neural network (CNN)

17 Visual Cortex 6-Feature

18 VGG Deep Neural Network

19 Global Max Pooling

20 feature map

21 Depthwise Separable Convolutional Neural Network
22 DarkNet

23 Batch normalization

24 Local

25 Residual units

26 shifter unit

27 kernels

28 micro-architecture

29 projection-expansion-projection

30 Positive Predictive Value
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Comparing SVR and MLP neural network for modelling and fault
detection of KAHAK wind farm

a Mojtaba Heidarzadeh Ghareveran,Shahid Beheshti University, m.heidarzade@sbu.ac.ir

@ Alireza Yazdizadeh,Shahid Beheshti University, a_yazdizade@sbu.ac.ir

*Corresponding Author
Abstract

In this paper we use SVR and MLP Neural Network for modelling and fault detection of KAHAK wind turbines.
Electrical subsystems is our purpose for modelling and fault detection. We have actual data and real parameters
about 2.5 MW wind turbines that installed in KAHAK wind farme. In first step we modelled and fault datect
with two approach, Support Vector Regresion (SVR) and Multi Layer Perceptron (MLP), in second step we
compare model error and accurase of SVR and MLP approach, that we can see SVR approach is better than
MLP approach according modelling error. We use MATLAB software for this work.

Keywords: Neural Network, Fault Detection, Modelling, Wind Turbine, Data-based, KAHAK
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An overview of quantum teleportation protocols
——& Monireh Houshmand, Electrical Engineering Department, Imam Reza International University, Mashhad, Iran, m.hooshmand@imamreza.ac.ir

Abstract

Quantum teleportation protocol is one of the most important quantum information protocols. In this protocol,
with the help of quantum entanglement and the classical channel, the state of a quantum particle is transmitted
without traveling the physical distance from the sender to the receiver. Quantum teleportation, is the building
block of quantum cryptographic protocols, quantum computing, and quantum networks. Therefore, since the
initial ideas of the quantum teleportation protocol were proposed in 1993, many efforts have been made in the
theoretical discussions and implementation of this protocol. In the present study, after introducing and classify-
ing the theoretical ideas of quantum communication protocol, we will examine the practical implementations of
this protocol. Next, the required technology requirements are presented along with the strengths and weaknesses
of each.

Keywords: Nuclear Magnetic Resonance, Solid State Systems, Photon, Quantum Teleportation
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Investigating the design patterns of sensor sets in self-driving cars
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Abstract

Self-driving cars have been under intensive development in the last few years. These vehicles combine a variety
of sensors, such as radar, lidar, sonar, and camera, to understand their surroundings. Each vehicle uses different
sensors and installation locations. Although there is a great deal of variation in the set of sensors and their instal-
lation locations, some repetitive patterns can be seen among self-driving cars. In this paper, these patterns are
examined and their different approaches are explained. First, the patterns used in some of the existing vehicles
are presented. Then, general considerations in the design of sensor patterns are expressed. Next, the advantages
and disadvantages of each pattern are examined. Finally, the results of this study are summarized.

Keywords: Sensor pattern, Self-diving car, Autonomous vehicle, Field of view
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A review on islanding detection methods compatible with advanced
gird support functionalities on photovoltaic system methods
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Abstract

According to wide variety of advantages of distributed generation units, especially those using clean and renew-
able energies, their installation are dramatically increasing in distribution networks. Among renewable energy
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generators, photovoltaic generation units have been paid more attention compared to other technologies because
of clean energy generation, simple operation and maintenance, and availability in most areas. Despite the men-
tioned advantages, connecting the photovoltaic generation units to the distribution network will cause problems
in the field of network protection. These include the possibility of overlapping relays and their non-coordination,
bidirectional feeding network, and the occurrence of an islanding state. On the other hand, by increasing the
penetration of these generators, the activation of advanced grid support functionalities such as active and reac-
tive power regulations, low voltage ride through capability (LVRT) and seamless transition to islanded operation
mode are included in current grid codes to compensate for their unpredictable energy production. Since these
ancillary services can disrupt the operation of islanding detection methods, it is necessary to provide islanding
detection method compatible with mentioned ancillary services. In this paper, islanding detection methods com-
patible with the advanced grid support functionalities such as power regulations, low voltage ride through, and
seamless transition to islanded mode are reviewed.

Keywords: Photovoltaic generator, islanding detection, Power regulation, Low voltage ride through capability,

Seamless transition
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