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Using of Manganese Dioxide
Nanostructures in Microwave
IC Packaging

Abstract

The packaging of Microwave integrated circuits (MIC) is
one of the important and sensitive matters in the manufacture of
these circuits, which directly affects the performance of the whole
system, as the box acts as a cradle for the circuit, which may turn
into a resonant cavity under certain conditions, which leads to
disturbance in the circuit’s work and instability, to avoid this effect
we use a special materials that absorb excited microwaves and do
not allow them to reflect and spread within the cavity. B-MnO,
nanoparticles were prepared by the simple hydrothermal method. -
MnO, was dispersed successfully in Poly Vinylidene Fluoride
(PVDF) to form the absorber system (B-MnO,/PVDF) in various
percentage ratios.
X-ray diffraction indicates prepared MnO, has a nano crystallite
structure (Tetragonal) in beta phase. The percentage of attenuation
in all studied ratios at the peaks of curves were around 90%, and
percentage of absorbing was around 72.5%, which strongly
indicates that (B-MnO,/PVDF) is an excellent absorber material.
The dielectric loss arising from PVDF and magnetic loss from -
MnO,. In X band.

Keywords: Microwave Circuits Packaging, Microwave absorbing
material, X band region.
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Design control and observation system
for the greenhouse
Using Raspberry-Pi chip and 10T
technology

Abstract:

The greenhouse is a place where the optimal environment is
provided for plant growth and external climate changes are
avoided, so this research aims to design a system to monitor the
environmental factors inside the greenhouse (such as: air
humidity and temperature, soil moisture, lighting intensity).
Based on the values of these factors, the system controls the
actuators (fan, lighting, water pump, sound alarm) to maintain
a suitable environment for plant growth.

This work is based on designing a system to improve the
productivity of greenhouses through the use of the Raspberry
Pi "Raspberry Pi model b™. And install Node-Red software on
this board to control its inputs and outputs, in addition to using
it as an application for the Internet of Things (1oT).

In order to test the designed system, we implemented an
application model. The tests gave the desired results, as the
system automatically took the appropriate decisions to adjust
the values of the internal environment parameters of the
greenhouse within the permissible limits. Giving real-time
monitoring locally and from anywhere through a web browser
and e-mail service.

key words: Greenhouse, Raspberry Pi, Internet of Thing,
"Node-Red" Software.

36




laa 3gld 2023 ae 11 2wl 45 Alaal) Cad) dadly dlas

tdadial) —1
bl ASadlll gl B cpeliall dae 4alg ) Glgeall e uaall @llia
Loliall Lauliall ol e ldasms SaudUl) cudl Jaly culjiahlll 4aY) 48]
oski Al (el Baadl Lol o Jsand) Glaay il (e Gleg)iall e
YL bl el ) Adla) cipeSatl) ddeall Culsa aen A poluih (oasliS
O Jealsill Ay ol Jy Dol Q8 g Jealsill Ay i) sy ol Cus
Internet of ) &Ly e il 4y Capah Loy gt L o Lt g o L1y il

.[1] (Thing

P e elldy ¢ Sndlll i) e Jeall Zial Joa Cand) 138 3 Jeall ) sady
Glladl) pen o dony Baall cl@ll aladiuly 2dhally Kaill ol vecas
iy o(sebal) 32k Al Ayshy csall Hhall Aajas dysh) :ie) Ayyspall
Al sty adsd) e lamy OIS lage Gl cliaedd) o3 gl gl by
Sleg)iall Lo il duuliall 2l o sl Aoy b o)l dlee pilally aaadll
(sl HIAY1 colall Aaan BHUY1 Slea Ay allS) ORIl SSaill DA (e
2]

Jskie JaS (Raspberry-Pi) "l gl e 4y lad sl aUsil) adiag
Cula b ual)ll dag Jid . (Microcontrollers) aprall cllaidll e
Jbdy el Cuulall GlisSa (ggiad Baaly ds Sl Aagyd (e gsias JalSia
@bl st allad) (8 Cadsall Jaaly adl (e Basls Leie Jang (s Sl
on Jelilly bl Gias Jal e liled ) Bia) desiie @fjlaals sl
Capaty Ly (1OT" oLt canml 48 Uy 35 5y ¢ laidlly galad) Allal)

Q\}Jiﬁ\ %) ).\3:3 LFJ\} L.SL’ Lﬁ).-.‘-’-“‘u\ A;x: (NOde-Red) "o)yaall—pasall" domay

37



4o 50 cliplail) B oLl @l a5 485 "Raspberry-Pi™ dag yd aladiv)

Dy Jahe Laill wdh Ll ) Gl oLaY) ol ik ol 4l
A s "5 (ommal IV

dana Hlia) dal e Saudlll cull 8 Jaad) dapl Slay il 23503 oy
Aapanaly liad oAl 2Uail Jae

tdma yall clafyal) =2

il Ay (b (gl Jie (Apaal) Lkl bl ldind o gialy sae 5l
& i Ayl sl aeat Jal e e b3l Jlaall & <'TOT" o L)
can ) gamgay Aluall 13 Apand) Lyl oy 558l o8

daalaally asledlly Clspaddl 50 sl Gl o LSa0L Cigll i
o sl Jalgall vl 3yaivne dala @llin (K1 daangal) s Gaansall (5AY)
Auhal) 3 [3] Al Jalsally Casigal) oSt P e Sandll) cadl Jals 2l)
bl Bae e 4Sa (o Y ) 30w Ayshajll (el (S5 alas pushai 3 o[4]
G0 il Caagl) IS Aliall slad) LS Hlials canlidl ca g b gl e
Slo blall Sy Sadl) cull 8 2S5 saag elg asea [S] dul
osiald) ST 0 Lo s Hledia) 33ead cile i DA (e i) il
Aaill 3 "10T" oLl el 4 ae s of Say el Jlaad) 3 31 [6]
el o3n Adle A<l po gy 2 (sF (50 Lalal Lalidl) Jelsal) waen 8
Gilgia) 3asxie D ilsall paa (7] Candl i) Gyl o b oo
Oe Al oda s s e L) cul e dailally cile ) jall AN Ayl Carg
Slosisadl Jalsell Caline eVl oy MY ae sSladly dadall DA
plasinly e ) ) Jualaall 2550 30l Jea [8] Gl A Jaall jsaai ccile g 3l

Gisall & leg el Ahar ashy oSO AUl weal 2 Caum Bpualaal) Ll il

38



laa 3gld 2023 ae 11 2wl 45 Alaal) Cad) dadly dlas

ol Cliphlt pe peadiual) 4pn atelaiuly "loT" Je alaeYl A4Sl
[O] Cadll (g voguall Badis Asill Ayshays Aashally )hall Cliahl ad ) Jsesl)
@ oSl B e (Sl ) 5] AnlSa) s (5L (bl dagd Sl O
& [10] (B -amaa S5 UL sad Cpanmay JSGy ol Bdaal) 2000 Jalsall o8
cilS Aagiilly (Uallad) 211 oyl a6l (gpumyl) aladinly &a ol aganss
A Jpana e Jganll
radlaaly ) dsaaf -3
Cigally ale JS8 Aol Jlae 8 5shiiall Lingl i€l Jlan) b ) dnaal (4SS
sl 8 Byshie b (ml) dagl Ll Pla e dlldy (pala J<0 4Sa030])
Gile gy all Alany asily coant B Al JSLENL i) e 508 Al oSa ol
Bhall Ay b (Jie) lele i A @liahl) aal lasia DA (e )yl (e
DA e e of ey Ulae 1Y) L8hal) aeall) alail) iy (o)) dilee alaii
A Tl & sl Caloaal Gkl o€k L s SV 2l dadds gl il
g Sl Gsisall Kol Jal e @oall clusl Jla -
Lol 253y e Jpeaally Gl e ey 3all e Lalial
SRl (3 e s W) Bpaives Al el =
Al o2 alasiad e Jalilly olaall (A jagl)l Gl -
Ll e Adlide gl A0 A g aldaill Cilalae) Cpaas -
syl gl —4
Raspberry Pi model syl (Raspberry Pi" I e acalll sUsill adiay
oy iz o)l culie dagl 1 @l @l Jadal U iyl b*

u:\m_\_ﬂ Q)S\JJ\ MU.-u 6:\5.\»: dJS JHDMI! d.\S ¢adlall aa J'HDMI-VGA™

39



4o 50 cliplail) B oLl @l a5 485 "Raspberry-Pi™ dag yd aladiv)

Glaluall o degene Lediul .MICROSD g5 (o lgle Jadall aUas
Jonit a2 a Aeaindll Cilimayd) . kil 7 3gail) 2wl AU DAL,
'2018-11-13-raspbian- 4.l "Raspbian’ dxjs b e "Linux’
L) (yelis "Raspberry Pi' 1 zjliey Jalae &aill Jal (1 .stretch-full’
:Asl)  'Node-Red'  sheslsdiall  dmay  cawaiy L cupll
-(v1.0.6 (npm)

:A8)pally alail) allas Jahaia -5

Jalgall T (3 2 ¥ G clginlly Jaalaall sai (8 Tl Do 2Ll canly
(1) IS caaipe o8ai alas DA e Sl cud) Jals )

. Internet
(ThingSpeak)
I 0O
SN/

e S 454
) I‘ 1
o= ] Fan Lights
Gy I salgl T
-] | O EN | | @ Iv
——pp | CORTOISYSIEN | e ol M
ﬁ mﬁ i e Pump Water Sprinkler|
Glubua e Sudid Gyl &l il ) Jaaia 3 3

oSS Cully ¢ SRR aSal) Al sle kbida (1) S

40



laa 3gld 2023 ae 11 2wl 45 Alaal) Cad) dadly dlas

Power supply
= N BUZZER
. > T
45l e =
> Relay - BULB, LED
LDR > laray i e <B L]
—D;Lu'nwl _}-ﬂ...u
Raspberry Pi .| Relay N FAN
DHT11 - g I > iag e
gk g8l ubea -
.| Relay " DC PUMP
gy e - . e Ao
4 il -
£ R LCD
! T R
loT

SAazaal 3 yall ?LE.'\.U ‘}JM\ Jalaiall (2) Jsdd)
sh)) Glulus i Ge ¢(2) JSEN cdapanat olyall Adhally oSall ol osSy
U odagyd duaat (ASa) Geles aelaayl gl dghy csall slall dayag
b @bl st 0T LLaY) cugnl 4 e dseadll "Raspberry Pi"
olball diime LY Slea cAagpall) cDREA 3 ally clulual) 28 dallady

(sl )y

sedidilly clubuall —-1-5

baialy yS3 e Sl ccluluall (e de gane Leddin

ol e dey ('PIR" 455all Gulia -
slall ¢lenl) can A2y & el ok
by csbuall Ll QL) dlas xie

(3) JSa (pass la b syl

PIR' Galual) :(3) sl

41




4o 50 cliplail) B oLl @l a5 485 "Raspberry-Pi™ dag yd aladiv)

:(Soil moisture) LAl dgh, Gales —
o s Hll e ple Gluall 1 2A
(4) JSa Ayl b dyghal) A e

PDHTLL" dughally sjhall bl -
dal sl (& Ashlly plall dap bl
ol Gl (5) JSE (Sadl
+50 U 0 (o pabusall 138 3 53hall dap
-2l (375) s Jetll aeas Aagie da

LDR" Guluall :(6) Jeil

e sie "LDR" syl e -
OB o e denys Afgall daglall
dic Jaal 3yiie Aaglia 39305 (3.5-5V)

(6) S (il pad e il

O «(Bulb) a8xl) Glea Aagyall colw ddume 1ed ccDRA Al W
Ol mag (7) IS Gan . Ssall Y s o(Led) el
iash el Juas gy e L SEdU cudl 2asa Jaly (cilelally)

Ayl 8 bags @yl oo b )l

42




dana gld 2023 ale 11 2wl 45 el Cad) daals dlaa

rSadl) ) D g labiua 1(7) JSA

:'Raspberry Pi" b @l -2-5
JCall callad)l 8 Cpula (adsls j2alS 2012 ale 8 Raspberry Pi ) ikl
-(8)

43



Ao 5N cliphil) & Ludl) w5 485 "Raspberry-Pi™ dag b aladi

-
-

oueall) Cilalad ‘Um\g GPIOTEL.M armill @M\

-------------------

-----------

wu [op10] 8 ** :
Rospberry Pi 3 Model B e s
(© Raspberry Pi 2031

5w, £ % e, %
Akl Mia HDMI Ml Al Gl palSdlag Ggall Mis

Raspberry Pi 3 model b* a4l :(8) Jsal

Jeniis e 5ol (GPU) @ilasu)ll mllaay aslsill (galal clily mllad e ()5S
dapd agn W[11, 12, 13] RAM 3508 e gany LS Qi) e DY)
Aagpdl) Bal Wiehy Jal e Galill s cbla) s 8 b gl
dapasi ap A AUl s \@lialse oY "Raspberry Pi 3 model b*

[14] sty iy
zsite ¢ Alae 1dadn pUas gy o(LINUX) S doands alany b (gl deny
G Gushall e Dlaad) gainall Jimis pcine bt (Gsisy el radl
«Raspberry acxi Al Linux aUsil el cpe daal) angy ot o ¢y sleny
25 ¢(2018-11-13-raspbian-stretch-full) is.all Raspbian 4sys Ljsal

b @l e Ll g iy Linux Debian alas e e 45

44



laa 3gld 2023 ae 11 2wl 45 Alaal) Cad) dadly dlas

i) b el e 'Node-Red' sheali-saiall Zaay cudy L
s (g yiiad s (GPIO 3lie (5f) as iy alilany oaall (v1.0.6 (npm)
15, 16] "IoT" ¢ La eyl 4 dalgd)

SloT" sldd ey -3-5

slall =i el saa 5)68 (Internet of Things) s Lal) cupl 4@ i
O SalSilly Ll (S ) Al o3a Caags ASH slad) ) ek of Al
alsd asl g Gohll "OT" I Ags s L g iKY eliailly gald) alldl
zhas Al &aally Adhal) 8 ikl e aell layd s dali (e 483 dadadU
17] sl asl) 2 e (llal) (e Bla oS pen

sl gl gala ol (Node-Red) 'shesll=saiall dmay e Ladic)
JloT!

Lusdis ¢ yuadll dagite dmay & Al QLU "Node-RED" I Ligsl ¥,
el ciladadll IS Jaashy mand (Alls pall daanll o adiad LY daapd)
B ool 4l ) ALYl daaayd cladadll S e il delod) Yo
[18, 19, 20] & J<i "Node-RED™ 1) Jusia "Raspberry Pi'

) avaaill —6

B33l 5ol e 5aYl Sadll Node-RED 1 dmay DA e oSa
alai yalic o paaic I Aald Gl acal duass) 4aly a5 "Dashboard”
e i) ASud e (5L mnbll oy panaldll alindl Gl e fng (Adlalls sl
(9) Jsa

45



4o 50 cliplail) B oLl @l a5 485 "Raspberry-Pi™ dag yd aladiv)

Dashboard

Raspberry Pi

1) ] | 3 1
TR

" Node-RED

'Node-Red" 3 je i) aa ol @bl Jay) Jayy bahada :(9) Joil

Al ) ulall e aag Gua (Node-Red ) sy dgals (10) IS o
o lpendi &5 lly (NOdes) sially anss aliall (o degana o (goias
a3l saie gl paan 5 Jla 4 L(GPIO dlie ) (& .en copd (i) Leaillg
O dial) g o (INF0) Clagleall Cusi Adle PA e lelae A8 (S

-(Flow) audll

46



laa 3gld 2023 ae 11 2wl 45 Alaal) Cad) dadly dlas

Nodes
&= Node-RED : 192.168.1.99 x/ Flow
-

&« C' [ 192.168.)/08:1880/#

« input B = I
[ e & Debug

. console
(N Celected Nod:
catcl ]

selected Node

Deploys, saves - [m] X
your changes.

| status

O s o
|‘ hitp O
| N

tep 9

| udp O -

Node-Red 3} 4iay dgals :(10) Jsil

?\Jﬁu\ ?:' «L::\; c(a.«aﬁ\ GALI)J“ (FlOW) @si\]\ BT 4(11) Ja C"‘aﬁ
af aebid Jal Aala) ety (duagly deailly Ll Sl Ge sl

LAl Aalall Galically bl

$ @ BT € vowered 192168 [Miviewspoerypi~l | 3 =
Node-RED : 192.168.43.114 - Chromium

Node-RED:192.16843 x | +

€ > C A Notsecure | 19216843114

— - tormatr
23 [ an .
s b =3 o umstor
: a0 o N\
hder N S > N\ A0
N o \ .
e a0 ~ a0 \
LB o - S e \ s
tet o chant
a0
e i
a0 o a0
okt peher vl = — - ot < A0
N w o N . O}
form. \\ o \
T a0
= N i chant
— o lamp. =
w17 a0 o
R a0
e o - o prep— . an
- AN
Tamesd ) S 49 o
< &
EEEE ° 2
Ty Smestang -~ o — ‘show nottcason.
T gt
o gmge o
Raspberry o0 N 49, s
1~ Lo
waon :
\
T W=
g

.'Node-Red" J) 3 galipll 86a1) hbadal) :(11) Joil)

47



4o 50 cliplail) B oLl @l a5 485 "Raspberry-Pi™ dag yd aladiv)

andly Aaddindl) sially el and zaludl 206 ) "Node-RED" 1) dgaly auis
Delad 5 adly L (aead)l bl ) Jabidl) Jeadl dslie Jiey A
diall e Glesbealy sUadl) aaay WS cmalipdl & dlalall clyusilly clalac)

bl el dagal) Chliaia¥l Jglas o (g5
Oo Sl gy s (IDRAAL (aldl) sl andl) (12) JSAN el

Slie o Asasadl (sl Yl rabaanlly dagjally clinadl) DG

C_jj\s.d\ Golia PR e Lﬁh L;).\.u\)l\ & GJ';S\

FY
Al pumb 1
pnmh a
AD
punp 2
a
Al F e
fun buzzer
a
AD
fun
A a
switch A
lamp
a
i
lamp
a

CeDlRgally Galdl) sl adl) 1(12) JSil)

Lid 3 Node-RED ) zalin Gyl e i i) 380d ae sl (gpamall Jayy o
dalall adall () Cayyaiy Liad Cun (MQTT JsSsigodl DA (e llig dpaialy

ol DA e bl Jlindg JlsY s 58N a0
o e = D (s

npm install node-red-node-email

48



topic

laa 3gld 2023 ae 11 2wl 45 Alaal) Cad) dadly dlas

/ test
T e | anaan

s Ailals dmeyd) Al Gaca saaa sie oLE e Al Cilededl) Jasd

cs S 2l ) g sl e 33821l asda Ay
pi@raspberry:~ $ sudo apt-get install npm
pi@raspberry:~ $ sudo npm install -g npm@2.x
conapd) Bl ) Jpeadll mivain 5l i Agalgll xSy calall o3a Tisgd 2ay
G Lyl A5l dgaly (13) JSE Gy - desial) lgall P iy oy il

parse —f mailto E— template1 =18
1 T emirout | —— T eror = \ email W megpayicad =1

LAY 3l AalAd) Sat) :(13) Jedd

el AdBliag c)laay) -7

okl z3gail) Bty Liad ¢ Sl Cully Adhally oSl ol laal dal o
(14) J8a) 3 Gasdl)

Gl Jals LAl Jalgal) 2 b sl gl A6 calal) Joainy WLl 2y
diall sy AU adll o))Es (Real-time) ssall cdgll 8 ellyy  Saudl)
o alaiil 3heall CGale)/Jsrial Zatl) bl Aanl ol (e @lldy clipse 520a)

Syiall e Aalial ol el L)

49



4o 50 cliplail) B oLl @l a5 485 "Raspberry-Pi™ dag yd aladiv)

SRS Cnlly Adally pSatl ol 1(14) Joad
seay) Als Aghal cui¥l e ol miaie ) legleall Ji e 2Uaill (K
b @bl 358 Do P Ge @iy ((15) JSall gy oSally ()
"Node-Red" dmay Gk oo @il ae Jua¥) e

0

M be:
<
o

Home

G

Default2 Default3 Default4

v o

@ B G &

) o Al a%anl) Agaly :(15) Jsal

50



dana gld 2023 ale 11 2wl 45 el Cad) daals dlaa

oo Glaslae Jlo)) Gpb e o&e @l ey V) L)l Al alatl) - (el

(16) ISl ¢ 555N apll Raxd e Sl cudl Alls

Alert message = Inbox x

Greenhouse.info
tome =

Account - soil moisture is
Dry ... MOTOR ON!

LAY 3 e S ) Ala g claglaa Sl :(16) JS
el el DA e Uae Saudll) cogdl s dghe (pa ot Like L
HDMI &8 aasiuly L) LCD ails Je oo Wpledind oy Al 4l

(17) ISl o(aLall b (gmad))) dagl Jpasil

lts Darkness

Light ON

LCD dila e dilida g A ad (ae:(17)Jsil
fob LS callaill Jee daia (pe oS Gl Glia¥l e hals L (g Al dal (g
a0 40 e ST plall dap S Lexie SRV 1 sha) & tdsY) LAY
P il o Jpand) &g ¢ ledll Gy daka) A dga ae dysie
LCD I dals e dshyllssylall dapn s jelss —
syl Jaainy ol aghy -

51



4o 50 cliplail) B oLl @l a5 485 "Raspberry-Pi™ dag yd aladiv)

(Al b Aosh)) Asmal) Jads )
LCD ails e auill dughy Gl o —
(3lle LDR (ulin Gag) LED J s puin slally oUaill oy —

e Aayd 40 (e J8sphall Ay 060 Lavie LAY 13a ha) o5 : SB) LaaY|
AU bl e Jgeand) ag (Jlll 85 duka) A5 (s

LCD il e dshylly ) days ad jelas -

Aagyall Joals Qi olhill a8y -

(i) e ) ddiadl Jeds -

LCD 4l e d8lal) ) dyghay (g oy —

(lmisic LDR (bus 3a8) LED ¢sun Jsriiny plail) a5éy —

LCD &ils e L i)l Ay pae o —

Gl 3 DA e A Al HUaill s aalsl)l cbbdl ) 13t o)
S ) & L eyl aalatil dplial)

: obiiiaal) Jandly Ladal) -8

Ay cDluluag (b ) Aapd Ge O5Se sl apaal duhall 228 & &
i P& (e Jgpuad) ) Lllls Latial) bl Jaast Cangy o Wil cu
il HaN gl (gmmalyl) Aagyd 32 il e g AV aull desds gl
"Gl Jai PR e Sl cull 0 Bl @il a8 8 WSaall
A Y L een ¢ oolial) Aacang co ¥y Aag yall tfia ¢ 33eaY)

52



laa 3gld 2023 ae 11 2wl 45 Alaal) Cad) dadly dlas

sl i e dgnll DU HUail) LAEKH) dimidies Al Gluleall iS4

Aamylls i) B Bgale sad Glatl ade ()5S

A 05 aanadll lsill 3Ll
SO Call s e s Llaa $yaine Aullye el o Bpaill v/
g yal Alead) 485 e JulEl) v
(el A€y Jsaal) Jamass allad) (gl sl v/
LAl (e Adlie £l A A g aldaill Cilalae) Epaas Apia) v/

L s Al ga 3peall Aallad A alasin) (Ko cAplfiae Giay AlCaS
Aglig ol Y ey GlsY) 3 cuel) GLESY daaaly
e Y KLU claluall (e 4808 ga @b ol Aapd aladind (Say La

il ool ad )} ALl cilubal)

53



Ao 5N cliphil) & Ludl) w5 485 "Raspberry-Pi™ dag b aladi

References za)ll

[1] V. MONIKA, and all.,, "Greenhouse Wireless Network
Monitoring and Management Using 1oT", International Journal
of Pure and Applied Mathematics, Volume 119 No. 10, 2018.

[2] Neel Pradip Shah, Priyang Bhatt, " Greenhouse Automation and
Monitoring System Design and Implementation™, International
Journal of Advanced Computer Research, 2017.

[3] Alabassby BFNM, Mahdi JF, Kadhim MA, "IOP Conference
Series: Materials Science and Engineering Design and
Implementation WSN Based on Raspberry Pi for Medical
Application”, 2nd International Conference on Sustainable
Engineering Techniques (ICSET-2019), 2019.

[4] Kiani F., "Reinforcement Learning Based Routing Protocol for
Wireless Body Sensor Networks", 7th International Symposium
on Cloud and Service Computing (SC2), 2017.

[5] Kiran Ganesan, Uzma Walele, Namrata Hambire, Plyush
Chaugule, Dipthi Oommen: ‘“Raspberry pi based automated
greenhouse,” International Reasearch Journal Of Engineering
and technology volume: 05 issue: 03, march 2018.

[6] Jayasundara JMSMB, Herath HMSK, Wanniarachchi WKIL,
"An Automated Soil and Climatic Conditions Controlling
Greenhouse", International Journal of Scientific Engineering
and Technology, 2017.

[7] D. Cavaliere, V. Loia, y S. Senatore, "Towards a layered agent-
modeling of loT devices to precision agriculture”, en 2020
IEEE International Conference on Fuzzy Systems (FUZZ-
IEEE), United Kingdom, 2020.

54



laa 3gld 2023 ae 11 2wl 45 Alaal) Cad) dadly dlas

[8] C .R. Dongarsane, and all., "Greenhouse Automation using loT",
International Research  Journal Of Engineering and
Technology(IRJET) ,2017.

[9] Kiran Ganesan, and all., "Raspberry pi based automated
greenhouse”, International Reasearch Journal Of Engineering
and technology, 2018.

[10] Shete R, and all., "lIoT based urban climate monitoring using
Raspberry Pi", International Conference on Communication and
Signal Processing (ICCSP), 2016.

[11] T Sujitha and All, “Power Consumption in Smart Home Using
Raspberry Pi”, International Journal of Pure and Applied
Mathematics, 2018.

[12] Luis Miguel Rocha Jacinto, "Raspberry Pi controlling a process
using 1/O ports Interconnection of multiple devices", University
of Coimbra, Portugal, 2015.

[13] Saraswati Shelvane, and all., "Greenhouse monitoring using
Raspberry Pi ", IRJET, Volume: 06 Issue: 04, Apr 20109.

[14] Datasheet, "Raspberry Pi 3 Model B+", Raspberry Pi
Foundation, raspberrypi.org., 2018.

[15] M. Jagadesh, and all., "loT Based Aeroponics Agriculture
Monitoring System Using Raspberry Pi", IJCRT, Volume 6,
Issue 1, 2018.

[16] Ranjitha K, "Smart Farm Management using Raspberry-Pi and

Internet of Things (1oT)", ISSN(Online): 2320-9801, ISSN
(Print): 2320-9798, 2018.

55



Ao 5N cliphil) & Ludl) w5 485 "Raspberry-Pi™ dag b aladi

[17] Laura Garcia, and all., "loT-Based Smart Irrigation Systems:
An Overview on the Recent Trends on Sensors and 10T Systems
for Irrigation in Precision Agriculture”, mdpi, Sensors, 2020.

[18] Sri Mulyono, and all., "Penggunaan Node-RED pada Sistem
Monitoring dan Kontrol Green House berbasis Protokol
MQTT", Jurnal Transistor Elektro dan Informatika
(TRANSISTOR EI), Vol. 3, No. 1, 2018.

[19] Sathish Kumar Selvaperumal, and all., " Integrated Wireless
Monitoring System Using LoRa and Node-Red for University
Building”, Journal of Computational and Theoretical
Nanoscience, Vol. 16, 3384-3394, 2019.

[20] Opto 22, "Build a Raspberry Pi with Node-Red and Industrial
I/0", Technical Note, 2017.

56



gl e 2 2023 ale 11 sul) 45 alaall ol daaly Ao

cilulyhal Jaldsid ANFIS daids olss il
diidlgioll falalgell
2."& .d..l.IIIJA

Egall e .2 :4%al)
s taals iy Y1y Alg) Al 1t

saaldl
ANFIS: (adall suasll ZUma) aUa alaiul Cad) 1w 3 2

Glalgall & alhay) dial Adaptive Neuro Fuzzy Inference System
35S Ailgie salsal g alai ) Adlin) oSad as € ojlidl & i oA giall
LAY DI Al lan g ae A3yl Ule s2e o gy
O3 prenail) Al oSl Ay aai Al FUZZY LOGIC Wie (oo Ll o0
dgriall dsuanll QIS Uiey AleSl) aUaill 3820 byl 7 3salll ddjas
c23 5l Aaiie Al 5 36 Cilan B aadl 5,08 KL el Al

Ll aye add ) Jeagilly 2385l sa0sall  Spaliall 618V Gaual
Cudiy oda oSaill saagl JAlaeS dejluiall deUaiayly Aglll deyud) Hlal W
. MATLAB/SIMULINK iy b z3saill 31Sla

Glblhaall a4 ANFIS yoal) oSanidl 38 slSlaall il <yl
a8 da il Agsl) e WS Qi e spladl SV e Aasll) cl)iai i
wadill (Gaail Jladll mgally dapadl Llaiul¥ly bl JSiedl pailiads Sl
skl A5 JUae ) gyl a3 Al el 5yl dadail & culyhlacad ag

) ccdigiall 3algall AANFIS :dialidal) cilalsl)

57




s Leaf o 458 gial) i gal) Sl baids) Julds? ANFIS Ll pltiiiesf

Using ANFIS Technology To Reduce The
Disturbances Of Synchronous Generators -
Case Study

Abstract

In this research, the Adaptive Neuro Fuzzy Inference System
(ANFIS) was used to reduce the disturbances in the synchronous
generators, as it was chosen as an additional control unit to the
excitation system for the synchronous generator because it contains
several advantages compared to other classical controllers.

This advantages are: Fuzzy Logic advantages that distinguished
Simplicity of control and possibility of design without knowing the
exact mathematical model of the electrical system and the
advantages of artificial neural networks that show great potential
for damping low-frequency electromechanical oscillations.

The rotational speed and accelerated power were selected as
inputs to this controller for improving the dynamic performance of
the synchronous generator and achieving fast damping of
disturbances and the model was simulated in Matlab/Simulink
environment.

Simulation results showed the effectiveness of the new controller
(ANFIS) in damping disturbances and oscillations resulting from
transient states in a short time.

The technique proposed in this research has the characteristics of
simple structure, fast response and effective approach to achieve
rapid damping of disturbances in electrical power systems under
three-phase faults conditions

Keywords: ANFIS, Synchronous Generator, Disturbance
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Big Data Analytics Capabilities for Self-
Reported Data

Abstract

With the huge increase in the huge data spread on websites, the
process of capturing this data, analyzing it and extracting statistical
results from it has become a necessary and useful matter for
companies working in this field in order to create a competitive
environment and invent new ideas that help achieve customer
requirements and thus achieve profit.

This research aims to use data analysis tools in order to generate
analytical and statistical reports that can help and support
decision—makers and companies in enhancing the dynamic ability
to adapt to the evolving work environment, and the use of two
basic algorithms for forecasting time series (XGBOOT - Auto
Regressive) and comparison between them and then integrating
the result of the first algorithm in the second algorithm and discuss

the results.

Key words: Big Data Analytics — Machine Learning — data mining

— Dynamic capabilities — environmental uncertainty.
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Fi(X) Fa(X) Fn(X)

Tree 1 Tree 2 Tree m

Compute 4’ Compute 4 Compute %mpula Compute e,

Residuals Residuals Residuals Residuals
(r1) (r2) (r3) (rm)

l l l |
I

Frn(X) = Fn1(X) + omhm (X, 1),
where o;, and 7; are the regularization parameters and residuals computed with the i tree respectfully, and h;
is a function that is trained to predict residuals, r; using X for the i" tree. To compute «; we use the residuals
m

computed, 7; and compute the following: arg min = E L(Y;, Fi 1 (X;) + ah;(X;, ;1)) where
a

LY, F(X))isa differemii;;\s loss function.
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% Figure 1 - X

Predictions by AutoRegressive (AR) model

— Test
Prediction p.‘

M .*. Q '?: %=24/Nov/2020:12:00:00 y=1.67

AutoRegressive ) lsa alaainly J5¥) JEall gl =il JS

arll Jiay 591 Ll Taalls GIall A dadl) syl Jiay (3,000 bl sl of Capm,y
Ut dpaiy (L) ganll) sl ady LAl

Date temp ¢ dew point temp rel hum ... visibility km press kpa weather Predictions
24/Nov/28 : 1.8 -5.8 61 . 1.1 09.68 Snow Showers
24/Nov/20628 ] 1.5 2 . 241 99.64 Cloudy
24/Nov/28 : iz 6.3 —== 4.1 99.65 Mostly Cloudy
24/Nov/26208:15:80: 8.7 6. g ... 2.4 99.78  Snow Pellets
24/Nov/282¢ . £ 24.1 09.74 Mostly Cloudy

o

101.47 Mainly Clear
161.52 Clear
101.58  Mainly Clear
181.54 Mainly Clear 10.241193
101.52 Mostly Cloudy 10.241199

W inn

8759

=

[876 rows x 9 columns]
AR - Root Mean Square Error (RMSE): 14.101
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%1 Figure 1 - X

Predictions by AutoRegressive (AR) model

— Test
700000 Prediction
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W AR 1Y T
IR
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=]

200000 4
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11V

M ﬂ@ X=12121/12 y=1.962+05
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Region Country TtemType SalesChannel OrderPriority ... UnitCost TotalRevenue TotalCost TotalProfit Predictions
Asia China Clothes Online ooc A7755.3 15662.08 3 8 2142
Asia China Clathes Online cee 35.8 661799.68 217e47.84 52.6 244 .738002
Asia cChina Clothes Online 661799.68 217647.84

Asia China Clothes Online i e 661799. 217
Asia China Clothes Online 259977.

Asia China Clothes Online
Asia China Clothes Online
Asia China Clothes Online
Asia China Clothes 0ffline
2255 Asia China Clothes Offline

[226 rows x 15 columns]
AR - Root Mean Square Error (RMSE): 1
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Studying the accuracy of positioning in a
network of wireless underwater sensors
using the genetic algorithm

Noura Emad Kwaes ***

o ABSTRACT o

Wireless Sensors Networks (WSNSs) are a scientific revolution in
wireless communications and embedded systems.

WSN is based on the idea of abandon the human factor, which was
often an obstacle because it was not possible to be in the places
where these networks are placed, especially if the collection of
information required a long time, Underwater wireless sensor nodes
can be deployed for monitoring , exploration , and for disaster
protection, and this is what is called Underwater Wireless Sensor
Networks (UWSNS).

In this paper, we will study how the parameters of the genetic
algorithm change when locating sensors under water, Including the
error rate, the number of nodes in the network and the time taken
to implement.

Keywords: Underwater Wireless Sensor Networks, Genetic
Algorithm, Change of Accuracy, the Number of Nodes in the
Network.

*** Master Degree, from Communication Technology Engineering
Department, Information and communication Technology Engineering,
Tartous University, Syria
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Design a system based on deep neural
networks to recognize handwritten
Indian numbers

Abstract
Recognizing numbers is one of the standard issues for
recognition algorithms. Recognizing handwritten Arabic
(Indian) numbers is one of the important challenges in many
applications and areas of life, including banking, commercial
applications, ...etc. The problem of recognizing handwritten
numbers is exacerbated compared to the problem of
recognizing printed numbers, due to the difference in the
shapes and sizes of letters and writing style from one person to
another. Considering the previous points, in this research a
new recognition system was designed using deep neural
networks, capable of recognizing handwritten numbers using
the programming language Python and Pycharm program, and
it was trained and tested using the MADDbase standard data set
consisting of 70,000 images of Arabic numerals written by 700
people. the database is divided into a training set of 60,000
images and a test set of 10,000. It has also been compared with
methods known using algorithms, similar neural networks, and
classic machine learning algorithms.

Keywords: Recognize numbers, classification, neural
networks, deep learning, image processing.
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Introduction 4aia .1

Copil) i chpagall slall Cuilga (e el (B ads Bt e (V) Capaill Sk
sl skl aes a1 N Capmilly aba¥) ey ) Capailly angl) )
padiud Cun Wlgenall Ciilselly i) A Jealsill L) Bl sl
Alia JI5n Y el (e ae)ll G Wha Cuilsa e caila JS (8 2l calaadl)
alatind Jie sl Juay) gyl e adied ) dpesd) algally Aai) ey
(i M agally cagdl Al ba I ) Copnll jigy o oSy G LTl 430
Copill 3 Wl clidall 56T aal o) dady g€ QB e oyl axgg
S dge A e cligdall b3 aliee 30 S5 aa bl e V)
Sy glan o dugd) A1 s Gl aas Lallall 8 B adl Akl
callall g lall) (oam

S gluds Jaad 8 lEAY) Ca aleall ol aal ad) ad 1) Capeil) ey
SV ) ADA (e Ky (S ol 4368 (e ) Iad 1) V) Capanl) HpaaY Bl
Ayl I (e Bl Jie Gligdall e aaed) ol el B gS4 G65Y)
g gl Lo eclild) JWaa) calindats el cpsliall sels cdpladll JlaeYl;
e Gfiald) (e el laialy Jaad Al eVl sl amy asls ¢ M 2108 A o3a
asaill maall @bl Jie Cus il Jane 33lys Sl ask Jal
dpaldl ALEY Gl e ey dugra FST dege ) Tady 2l dualy)l)
) el 8 e Gaadl 5 A Vsl ST Gaeal) el (IS

anls @y 2 bdy gl gl ABY) Y ol e e Gl 1 S
552l Aalall UL ety gl JBN) IS Dygraa lgie cchlboaill e aaall

Sles claindl ff jsall e gl JEYI ZhAY Taa QB aed aagp G
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Wl Jie Al Gt J) jseall dsad o dasadll @lol) (S 4l e a2 )l
LS Jaas ) Glld (ghmys gl ARl AyeSe culS Jla A Jis Ll V) il
GG aladiu) & Gl 1 8 el dgeay Lpall CaadU Juaidl)
DA ey el sy D) Bl Dovigh A1 ) Capaill disaad) L grasl)
Adle s Y sma sl oSa 4l il 5 cculailly cilaglinad) (e Cilide dae

) el s alasialy il 13 b Tas

Search Goal &ayl) Ga .2
L AV ) Copell e 3068 53y Jlad alai asaal ) sl e Caagy
aaaillys V) alail) s e slaie Wl oty 5y mally Llae dadiiaall 40 4l)

sl dallas s Lirand) Lt prcanl) CHSLEY

Research Importance ¢yl il .3
o SIS Aghsially 3y Jady 5 pmal) Doa il Lmigh QBTN Bel e Candl 1 (R4
loo ollas g8 il 48y ST S (asal Gaa ol dslaa & Gaegd) Wil

gasdl cilassll 8 el Jeaill ypes 6 aaliy

Materials and Research Methods i &)k algall .4
1Al algall aladinl o5 Gl jlasy
AP zalyall ST a3lii€a g PyCharm zaliy .1
el Al aresil python Zsapll 41 .2
) mdgaill jliidly cupail MAD base dg)lsall clilyll de gaas .3
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Reference Studies daa yall cilufpall .5

Y5 ) i) e Copmill sl yshaty cyshaally il eyl B8
ol b sk @ A gl o L dlall lai jseally colativedll (h dypal
& G Lt 5 jlauY) 5aaeie Layyy by duialyy Cilyed o Gpas Jexdl
oo latiadl e ALS Glada o Joail lgagug & cojpa & ) PDF i
sl (Sly ol aill o @bl sy Jahaddl) Jilail ae s d8lz) 3k
ais Apia¥) Aall) Ciad e i Alshuall dgeal) of W) uSl) acally skl e
iyl 2580 e ol e Claill e dulll o3¢y (Sharif et all ; 2019) S,
e & A ey lladll Al Aiphy bl ean el Allall e
55 JUaY Lol s sasly lily desene & Al dppll JEY) Gle sane
Gllall @lie Paiwy aa Gue zisd 218 &l e 30le bl
sl Ghae zyal Breall 3l adiiy asgdl Gl desendd de il
A€l Al Gl Cadld Gial e 75l 2 3gall (35 ¢s sl diniiig
B Giacl) dlsje (8799.59 ) Jost 88 o Jeanyy Gpppall Zallly ) L3y
Aalladd alai e sjle 9o Al aclidl Jady (Atsushi et all ; 2019) L&
AUl 13a Cally cativee 8 Leanasy lete lilall z)atials Aa sl Al ) gual)
(Joniall Bang (@Al Basgy Alaill JiU e Jaie Glagladdl Aallas lea (e
&) ol Conaty alaill ag8 LAcbbll saag ¢ )ASll Basg chlatiuall o) )8 Bang
e @5l Hpa o) i (et o g bypa o) bl Hua o gfind jua
gAY 3ypall dadlaay a5ty pai o (g5iad Bypall CilS Jla by Ly 3)sa
LK1 ARl Gijlaey gy aenaal) oUatll Lapa e 8 Liiads aill culily
s Al Aalall Cojlaal) ae Jolaill oyge e 43l (o ((A=Z Laé CajaVl) Laid
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IS Y1 ae Yy (A lalll ae oy Y a0l V) ALY dypedl) ) dgilaial)
LERA
el QBN e apall CNN e dslall i (Pratik et all ; 2020) o sl
all lady 49 Ae Al lily desana uglaiy W L di cal dady 34l
33k Jlls sasase Dlily desene o Adlidall dihiall 55 Clhlee aladiuly
CNN g Jdied mie Al W3ysa 72000 ) 3000 (o llad) dcgene ana
&8 basasall ol Gaaly amjlie (Say Lo sy £98.91 Loy 4y Gyls dajiial)
Pl Jasy 45l Ll A8 e el Jlae
Al Jady 3y g€l A all QYY) e Capeall Ll (Shenggu et all ; 2021) o
gl oSy «(PNN) ddlaia¥) dyaall 40 g plasinly (9-0) daws ) joua
8 Bl 3 giall Apel) ABY15 2l ady 40l cdlaadl e Capel o)
i lgle Capailly Hoall pdll dadlaall lidee clly 8 Loy ¢ tadll i)
oyl Aged Bypall (ailan Sl augilly apkdll sall Al dadledd)
G oela o e Gl gl Al Claa Gipall Ll pe dlgdle
Aglhal ay calail)l ddghiasy ddshiaall Fisar g L@ Gl o Jsand)
Ahall o8 223 3 ydal) AN aal 1) JASY) $he ddghine Cayial K 4Ll
cmsill LBy oY) aa alail Jpatll g Lpasey dgals cLisy MATLAB
o ol deaiall Tl e yjel Aas Gpad duaie Caend Glly gl
L0 ) daty 4 Kl Ayl L8
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lale Liaally dpaigll A6,%) .6

Indian Numbers and Recognition
OV Gl Lgaading s Baxighl BV 8 Jidiyy grdie e sl sa (gaigl) aal) ol
Y ) o Lt Al Ayl AV Dl il il ) algeal aagi
sl alladl el ppen 3 Agpped) ARG a2y Cas (3 A VT co ot
Aot Ll e Basly Aupped) Aalll ax3 allall gl Gl ST Guels g
anh abiaagy Ll Jlad @y 8 Lo sape Glhlie 8 Lo cosidl) 2y Lol
sadd Osle 500 s sty Janss¥) @8 Ga (A0 ehaly Ll 3al)
ol Shalls s Jie Asn 24 sl dpasyll alll 8 duppell G2l o2g:
Bl o dly e Sl Jlegeally Jlaiadly I dpilagl) dalll Gy Wyey yoans
e paall dals (lad daliall mabl Gamy dsms e a2l oo DY)
sy Gyl Capa¥) ) aey i ol 2 latl) o V) echlalll (iand de sudadl) CapaY)
oS JS aals o Al ek Bl dpad) GBSV o el A (Say e
sl Gyl Ji Y Sl (&l Cagall e gl Copaill s yola 8
Al Jlee¥) oo 3w 2 oGl o Yise il baay L€l H5Y1 e
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deep learning  giaall alaill .7

Jio b azls lgie desiie die Gl o Gpeall aladll milar (5SS
GlKuilly DBNS  dawe 3jage aluiy DNNS  ddeall dpguaell IS0l
cala e Lgies RNNS )il 4y guaall culSuilly CNNS 4alaly) 4y suaall
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Laigh A L) i) alsl aresas .8

Indian Numeral Recognition System Design
sl dalaay w5 (V) Aspall piilage (o oy S0 il plaill (5<y
sl Aallaces 20 Al pall igh Loty ey Gaanll el 358 parsty il
LS L paadl zisall laly spsall e dpasall Qi) il Alasd
(2) KA ay

clibl) sasld

o e e e
G:\}d.“ * Tloa i
Zasadl) Gy :UJJ‘Y\ Al yal)
.. . ) bl BEY]
GA}A.\S\ a8l dyaa 5 gl 5 gl
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Database Used daiiiwal) cilibull 52018 .8.1

(e Aaxe 433 a9 MADBase & sl 1 8 deadiiddl @lily 3acl
ADBase (o JS <y MNIST jlae G guis o Ay ADBase
0 0e) a8y IS il K i LS 700 S o8, 70000 0« MADBase
b)) LS bl el (laal @llg (e e (9

caball S o plally Annigd) LIS pAdlide Glawse e QUL 3208 gan &
gl dusyras (Lo (o Lanly depane ) LDl iy ) Aagiddl Analad)y
60.000) s desane 10 sona ) ULl 2ol ol 25y hgesSa Tusues
U9 53508 1000 ) 5 10000) sl fe ganas (o5 IS y9m 6000 Y )
.MADBase iy sacldl Hlia¥ly capdil) jeea o Slue JRE (i gay - (a)

Q N @
O
ol
i B0 O
O
=

MADBase clilul saclal HLia¥ls capaill Hpea (10 cilie (3) J
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Classification Model Design cijiaill zigal araa’ 8.2
AGE e S gl AN ol alai el Gl 13 8 Gl £ 5)
leie Gladl zhadiuly 3ypall &gl dallen dagliia ae dnede Aisec Asiguac
il U gl JUind = sial) plaill (o Cuny
Ay Y1 Gidal) cclish DG e (S A giall Apenl] dsamnll A
Sy oAl dih ed 5pAY) 2N Aakl L (suac 100 Ao Legia JS (gias
Gladl z 1A%y 3ysall 404V dalleall doghiia Wl lisuae 10 o ggind
Ay b ghomall JIFRY (ialny Cilaiipall Gkl ik (lih 5 (e ()5S
Cun L) anings Lalada pmy (S D8 Aagiiall Lll ) paall iy e
el DA e (S Al Akl e Conv2D 4k Pla e Jaal) 4k oLy 2
1Adanl) A4 guiaal) AS0EY
model.add(Conv2D(32, (3 3), activation="relu’,
kernel_initializer="he_uniform’, input_shape=(img_rows, img_cols,

D))
Al il 3shadyy Aaad) sypall o (3%3) aaay mlixe 32 Gl &y 4l
gl axe of gl ol V) gl sl IS5 ¢ valid aljdl siags (1c1)
1 laal oay 'relu’ Lpasl) Al 5 o ,all sl 8 elid 2y jsall Al
Ol (e 05ST5 Aeddiinall Japiiill Jlsa el (e o (Rectified Linear Unit)
tdghdll yie A OUsSS Leguiany ae 5 (inhad

{0 ifz <0
x ifx >0
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aaa aaadl 1yals Che_uniform' sa mijell digi Led s ) A5l gy
o ke Yl alia 4y Akl o383 L(32¢3261) a5 leand gl ) ) saall
il Y alal)

new_col=(col-2*p+f)/strides + 1

new_row=(row-2*p+f)/strides + 1

new_col=new_row=32-3+1=30
e JIpaY aadns s MaxPooling 4k I Conv2D dih z A )y}
s Akl o3 Aol JW) cundls ((15%15) (130 * 30) oo b siadl)
'Reducing xhll Laall g8 B Casdly o bl sl Capasy 58 Ll
LS e S A PR e el Janall (e 2adl 8 2elid 68 overfitting'
Al ddlal Al o8 Jally ded ) CDLSY dalam; ded V)
t (2¢2) o028l aany MaxPooling2D

model.add(MaxPooling2D((2, 2)))

Al 35hadag (3%3) anso ALl AGkll 2 A e =ie 64 Gadal 2 & ey
gl axe o gl V) 8y seall aladf ISy ¢ valid ol siays (161)
) Al ey relu’ Lpanll Al oAl sl 3 lia Sy seall Al
o AVl aglua S Akl s3a A Lhe_uniform’ ga el s b st
ol LS sl )5S0l i aladl)

new_col=new_row=15-3+1=13
t SUIS Aadaill (5<55 004 ) (glns sl dae praay Ciladall 23e
model.add(Conv2D(64, (3, 3), activation="relu’,

kernel_initializer="he_uniform'))
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aaxyy MaxPooling2D ik Zélial (6%6) N ddsiadl alad) JIFa) &b o5 e
fl WS (262) 238l
model.add(MaxPooling2D((2, 2)))
Dense dah N ctbdl Jlay(64 6 6) » MaxPooling2D dadall ~ A
b flatten el 4k dili) U zliss A sl 2800 bl 58 o g
daliiie Cilaag (e A Ak 3)3e & Ally Dense dida ddlal & ey )
Sl AL DAY pes 0o DAt pmae IS il L lisuanl) e
Lgle 4kl z & (45, 'Densely Connected’ i "4, ilaid \gie Jsis

it AGE ) Ads clid Ziley iy @Skl 8 clisaasl) s

23l lalatl
model.add(Flatten())
model.add(Dense(100, activation="relu',
kernel_initializer="ne_uniform'))
model.add(Dense(100, activation="relu’,

kernel_initializer="he_uniform'))
Qi smac JS Cua Gliguac 10 (0 4358 Dense dih oo 5l z)all dak
Zamly Ay ag softmax  Lawiall b ¢saae JSI ¢ [0-9] Jlaall (o )
anie Jisaty o (ol cdpllaia¥) aiill (e g lad Leasis calaed) e gl Ledlans
I il bl g A JS VWil kit G Jlaia) 4aia ) alaeY)
Caieaill algal aadiidy Lasiall 8 dad
exp(x;) :L“;l;'d\ JED Ly 2axial)

Softmax(x;) = —————
2, exp (x;)

134



Ul a3

2023 ae 11 aall 45 Aaadl Cad) daaly s

model.add(Dense(lO, activation='softmax'))

b ASuill Al A Adla) Aaled )5S el

Jaaaal) 48,4

Gy Jaal) A, Conv2D 32 (3,3)
(3)5mall) oyl —
JFAY Al Ak
ORI MaxPooling (2,2)
FEPHA|
Gl 481 44k Conv2D 64 (3,3)
Ciland yal)

relu’

A ghadll JIpaY dak

MaxPooling (2,2)

ol Zagl

Flatten

100 (ssin 438 d8da

Jsac

Dense (100)

relu’

100 ssiat 464 4k

Dense (100)

2 relu’
Dense (10)
oAl dsh
Softmax

Lonadl dizanll At pamal 25,20 Aty (4) IS0
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danaall 40,40 by (2) Jsis
Layer (type) Output Shape Param #
:::\/:;d (Conv2D) - (None, 3(=),==3(), 32) N 3:)
max_pooling2d (MaxPooling2D)  (None, 15, 15, 32) 0
conv2d_1 (Conv2D) (None, 13, 13, 64) 18496
max_pooling2d_1 (MaxPooling2) (None, 6, 6, 64) 0
flatten (Flatten) (None, 2304) 0
dense (Dense) (None, 100) 230500
dense_1 (Dense) (None, 100) 10100
dense_2 (Dense) (None, 10) 1010

Total params: 260,426
Trainable params: 260,426

Non-trainable params: (

136



O A a3 e slle 2023 e 11 2mll 45 alaal) Gl draly dlya

Model Training g igaill cayyai .8.3

e 255 20 Jsf e A8 s Pla @il Ay capaill & (5) JS8) s
& bl e 293 100 e zisall i &5 4 SAL ol e ecililyl
Bludll Jane (6) IS8 ansy ) 20 amd Aage JS Jabe et o pgiadss
A Gy o bl e 75 20 Jsl A Gaaally jlaady

10

0.9 1
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0.3 4

— aCCuracy

0.2 1 val_accuracy

T T T
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Gaailly HLesY) 36 (5) J<al
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— loss
val_loss
2.0 1
1.5 4
1.0 4
0.5 g
T T T T T T T T
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5

Gl e 5luall Jas (6) JSa

Implementation Results 14l zilii .8.4

dcgane Al 4 Jil 8y U< 3j0m 6000 ) dendie il Glue )
Oo JERY) e sene Gl LS ¢ gyl A6 5y5m 60000 (o 23584l il
y5a 10000 (e 23Sl LAY Ae gana JS oy U< 3)5m 1000

O dy IS zasalll s 3By (e Byl ALY Asiias (7) JSA) maas
Ge 232 JS1 ALlAl)s damall Capeil) Cilpe 230 e LY Adghias i ald,Y]
oy JS) zasadll Bin3 48y e spmall LGNV ddsiias (8) JSE maasy LolaeY)

BV e
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0 1 2 3 4 5 6 7 8 9 Acc
05976 |13 |0 0 0 9 2 0 0 0 99.6%
1]6 5979 | 0 0 0 0 5 0 0 10 99.65%
2|8 7 5964 | 0 0 5 8 2 0 0 99.4%
310 12 0 5981 | 0 0 7 0 0 0 99.68%
418 0 14 0 5974 | 0 4 0 0 0 99.56%
5113 9 0 0 0 5976 | 2 0 0 0 99.6%
61 9 2 3 2 0 5982 | 0 0 1 99.7%
710 5 0 0 3 0 2 5986 | 4 0 99.76%
810 6 0 0 0 0 6 4 5981 | 3 99.68%
9|7 7 0 0 0 3 7 0 0 5976 | 99-6%
ol A8l LY ddsiuas (7) S
0 1 2 3 4 5 6 7 8 9 Acc

0995 |3 0 0 0 1 1 0 0 0 99.5 %
1 (3 993 | 0 0 0 0 2 0 0 2 99.3%
2 |1 2 994 | 0 0 2 1 0 0 0 99.4%
310 3 0 996 | 0 0 1 0 0 0 99.6%
4 11 0 3 0 995 | 0 0 0 1 0 99.5%
5 (2 3 0 0 0 992 |1 0 1 1 99.2%
6 |0 2 0 0 1 0 996 | 0 0 1 99.6%
710 1 1 0 1 0 1 993 | 2 1 99.3%
8 |1 2 0 0 1 0 2 1 991 |2 99.1

9 |1 3 0 0 0 1 1 0 0 994 | 99-4%

Gl 483 g Y) 4 ghaae (8) JSa
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Compare Results zilill) 43)lia .8.5
s52cl8 of Luyy « MADBase il sacls o o)lidly 4yt 2 & fidall &3l
z gl 8% il A3)ee sde Sl MNIST 320 G s | MADBase

-(9) Jadly
zal) 7 dgalll pa ciluall Cipedl) 4Bs A5a (3) Jaa
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