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A new method for numerical analysis of
wire antenna arrays with a large
number of radiators

Dr. Eng. Abdoulmouen Ahmed Alrifai
Associate Professor - College of Engineering - Department
of Communications — Al-Wataniya Private University

Abstract

Numerical modeling of a large-scale wire antenna array is
associated with the need to account for the mutual influence
between radiators in the array, which leads to a significant change
in the input impedance and in the radiation pattern of the radiator in
the array compared to the isolated radiator. The method of integral
equations is considered the most accurate method for numerical
analysis of a wire radiator, but the capabilities of this method are
greatly limited by the large wave dimensions of the radiator or an
array with a large number of radiators. This article discusses two
methods to overcome these limitations. In these two methods, the
array is divided into a number of identical parts. The well-known
method roughly takes into account the mutual influence between
the radiators. In addition to the above, the proposed method allows
calculating the effect of the edge effect between parts of the array.
Calculating the effect of the edge effect in the proposed method led
to great accuracy in determining the input impedance of the array
radiators, which is what the known method lacks.

Keywords: array antenna, radiation pattern, gain, integral
equations method, edge effect.
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ABSTRACT

In this study, we present a novel improved type of dual-mode combline
resonators using triple conductor transmission lines. The proposed
resonator consists of two inner conductor posts surrounded by a metal
enclosure. This structure supports the propagation of two independent
resonant modes that can be used to realize low-cost, low-volume, and
easy-to-fabricate dual-passband microwave filters compared to
conventional dual-mode resonator filters. The proposed resonator has an
additional size reduction because one physical cavity provides two
electrical resonators. The new cavity also offers an anti-resonance mode
opposite to the two fundamental resonance modes, as a transmission zero
in rejection band can be used in dual-field filters, enhancing the filter's
selectivity, while maintaining a simple and miniaturized internal
structure. This structure was studied and simulated, and the simulation
results showed that the characteristic impedance of the resonator can be
maintained at the two resonance frequencies. The study also indicates an
improvement in the isolation between the two resonance modes resulting
from the resonator compared to traditional dual-mode resonators that
provide good isolation between the two modes, which is reflected in the
frequency stability of one of the two resonance modes when trying to
tune the other. The carried out study also indicated that the location of
the anti-resonance frequency in relation to the two resonance frequencies
remains constant.

Keywords: Dual mode resonators DMR, dual-band filters, triple-
conductor combline, re-entrant cross section.
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Designing a general model to improve the
reliability calculation in electronic systems
and equipment, specifically communications
systems using Fuzzy Logic.

*Dr.Haitham Alradwan
**Dr. Hasan Albustani
***Eng. Alaa Habeeb

Abstract

Reliability researches has recently been interested in introducing
artificial intelligence techniques to improve reliability calculations
for complex and critical systems¢ such as space communications
systems< communication and control systems in space vehicles and
stations. In this research< we relied on Fuzzy Logic¢< to improve
reliability calculations throughout the life of the equipment or
system studied« starting from the first stages of operation (Infant
Mortality Failures) and ending with the equipment pyramid stage
(Wear out Failures)« passing through the effective work stages.
(Constant Failures) for this equipment< so that we reach more
accurate values for the reliability of the equipment under study
(electronic  equipment¢< specifically communications system
equipment)< which gives more accurate guidance for periodic
maintenance operations and identifying weak points in the studied
system.

Key words: Reliability<critical systems<Artificial Intelligences
Failure.
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Enriching NeuMF System with Full Data
Features Using Attention-Based Deep Learning
Models to Improve Ratings Prediction
Eng. Mohammed Deeb?, Dr. Nasser Abu Saleh*
Faculty of Informatics Engineering, Al-Baath University
Abstract

Recommendation systems use methods based on data features
related to users, products, and previous interactions between them
to provide the best products recommendations to the user. The
collaborative filtering-based recommendation system, Neural
Matrix Factorization (NeuMF) only uses users and products
identifiers in calculating products ratings to provide appropriate
recommendations to the target users, and does not use the full data
features related to the user, product, and interactions between them.
In this study, we improve NeuMF by harnessing all data features
using deep learning to take advantage of the non-linear
relationships between the data features and taking advantage of the
textual features. We also use the XGBoost model to aggregate the
output of the deep neural networks’ layers. Experiments and
comparisons were applied to the following three datasets: Book
Crossing, Shopify App Store, and Amazon Gift Cards. The
proposed improved model outperforms the  baseline
recommendation systems before using the textual features with an
error reduction of up to -20%, and after using textual features
NeuMF-XT by up to -60% for MAE and RMSE error metrics.

Keywords— Deep Learning || Collaborative Filtering || Word Embedding ||
Attention || Preprocessing.

® PhD Student - Department of Software Engineering and Information Systems, Faculty of
Informatics Engineering.
4 Professor Dr. - Department of Software Engineering and Information Systems, Faculty of
Informatics Engineering.
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G Ji Y ay yeaially axiiuall Clijea 33ae o L aaiads (€Ncodings

a5 el il S e 13y [14] jeaial) Juady o6 st G

) dalsy ldaaadl Gl Jol€ e salEal asiie ubll o2
(Jadll Ak 8 cillaeall Gl gaen aladiul e zdselll Gy Gl Lyl
alat z3sa aladiuly am ol e Jsaally (Overfitting) xhll Dl sy
Sismac zisei ae leawdy MLP (GMF absail (uXaS [4] XGBoost a1y
14 <11 MLP dgguaall ) (e i zdgad 20 Llidls qupdi & . oaai
oL AT ae Leie umd zisaiy [42 40 12] BILSTM ([25 22] CNN
LS panmil e dppae z3la s2e aladind ) AiLayl 44 41 29 26]
lasite ladgar 4yl a8 .[34] Glove ([20] FastText ([31] Word2Vec
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dalaily (NEUMF LYl 7 3gall cdajitall 3l ppen e (3385 NeUMF-XT
B s aladd Rl i A elaly lole culadll Guly Gl
Book ilhedll Clegens 3 ey RMSE; MAE (aall ulie iyl

.[36] Shopify App Store ([32] Amazon Gift Cards [47] Crossing

Oe Gaat 3 sl cdiad) coa e a2 3yal) ¢ IS Gude Sl AL
@hlly Gleylall #yi 4 sl duhall panse Al dald Jled)
G Aniall Jeall Glglady Ginll dmgie (ayd 5 opall Gl deadil
il @l el Gy 6 bl sl gl elys el dalles
Zolall cllaalls coplailly (uladl Aabiil il plee cCldaradl Cle sane
Juasill & L Gyt iy 7 sjll 3 \giddlig mitial) uals cilsje JSU 4a yiadl)
Aball sda 4yl

diagl) daa -2

gl A8 sy L) g8y Cildanal) Jind G e CF Al il
diny 3 lan jiniie NEUMF Ja3; ¢ juaie—aidtiee cdlelii b Lol adiad 1)
2al) anan Cpeadivadl Gldyes Gilgais ¢l One-hot-encoding iyl e
MLP z35ais . puaially adiiiveall Copra (gom buie ilaglaa gl Jany Yy aed S
a5l alail Basa (e i g Al 8 aidatil) cge g5 gl g Y
Gllaaall Gliae JolS aladind 0 NeUMF ol op€aig peat e dfyal) 238
gasall il 4y skl P e Clagilly dgl) 481 (aa] dpaill L Ly
zA Lyl kS XGBoOst Al alei 7 3sa3 aladinds (bl Jundl e Jpanll
Go 3D Aiaall Apguaal) Gl g aladiuly ool zdsall i
lipse Zypae Gl Gpacmil ikt aladind A (e LeDlials cdpaill Cfjadl)
el Al o 3 gall Ayl A8 5l oL ) AT (pe kil
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dlal) e Sl -3
Baaa Ay dakil oLy 8 QS NeUMF Ll ciluhall (e aael) cueaiia
O A sana ey L) £ Y5 ldanall e Jie dalaillg 2 3lail) (8L Jas
G ol 3 Al B Geay Lee Breadl beilly ) G il lsa
Ay MLP Lggpael) 4l Jiasy NEUMF 730 e ading Tyan ladgas [13]
te SlHad Cyal \G-LSTM 4 75l zisaill Leayy LSTM 3,84 dgisuac
NDGC 5 HR apiill jylaal dually @llyy BPR (RNN (LSTM Zdsuae ziki
zasadl 356 By ¢ sn anlSl e aled aBse e Slhbas Jesene o
sl 4 Jhaiul [27] 4 ofalll pBAdlkdlly 80 el g lgle ~ il
aie—a2diee COlelit dadal CNN dgsuae 4y NeuMF oUaill s MLP
Aaphll aladiul el Gl dadal GMF ciadhial i il <0
iesene Hladiul & LAball pe diphlly odleld) dsdal CNNj 4l
BPR (NeUMF (L) i) se bl 43ies Movielens ciliasal
iy Al @l e yRdl zisall 336 3 €ALS (GMF ItemKNN
Tas ladga [7] Luhall caeti .NDCG 5 HR ayiill uleal 0.4259 5 0.7068
ladiuly mhsaill asly Apaill Gilaalyall jeliall Blail #3500 ga paic—addiiue
Gliyall 8 MLP Jas ()& sy CNN 4y g MLP 43y zeal GMF 4a
& .leaball dpall 3l g8 CNN 4y Jao W jeaielly sl 3yl
aladiuly Yelp-2014 <Yelp-2013 «(MDB :ildase Clegans 3 aladil
(MF (SVM z3laill (e S pe dypall 2830 455lial HleaS RMSE (il
Jilis Jal e oz il by e InterSentiment 33i cibliall <yelsl 3 TFM
=il CF dygsleill skl dalail lgie Jlas ) )Ul) g DY)y il i
Seasill s arstivy NeuMF++ Lisa Ladgas [33] 4l cils (NeuMF
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Al cia e Jaasll Denoising Autoencoders ¢l guaall )3y Sl
il @l e aleill NeUMF Ul JasS andindl pualially Gueadioall <l
MovieLens cllass degena Je <MLP (GMF (NeuMF aa l)liall s

RMSE=0.8681 Uas dagy = 3saill (3

casaill danla skl Aalay BulEl Ga sl Jdaty Ciial ()l

Do liall sty ganll Juadl (3l alasiud ) dalal) e Les digysedilly saal)
Al Al 73 [45] Auball & ol a8 L Claaballs dpaill il (g
A med oo gl zhsal sy (BRCAN) oLaV) e sadinall olad¥) 4l 5y Sall
Word2Vec il cppauai 4yl aaiins oLl ) 4401 g CNN 45 BILSTM
Sbdl Glaglas Zhas BILSTM zigay Gl dlgaia Je Jpaall
05 e ) LS yaatl aadi ONN z3sas Ll L Jaadl Alhall cilalaie Yy
oall e Aabiadl Glipall 338 (gl aed olal) ATy ol 4l
Gl Glegane 4 o Capiail) 38y ) sl s olaill el
43,lill «Douba «Yelp Reviews Sogou News (Yahoo Answers  _a,
&b osinld) =g Lad olay) e sadies cAima cdibll suay 48035 Lol aa
Lalud) el GLE)y 1A CNN Ly aadie Taaa ladges [21] 4l
o) (gsie Ao Jpanll ONN 33 o olil) Galayy clial bl Jalii
Olysl Al Al ALkl cilbalaey) Jde Llall BILSTM duy il <
Spme DG e Jpasll GloVe; TF-IDF aladial & Gl e
TF= sl pains 30 A1 alad 2 3lad a2 siiall 7 35adll 43lie a2 G gacaill
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«US-airline Sentiment140 a5 Gllaae Glegeas 4 e capal)
.SA4A Sentiment]140-MV

Loyl Al clidall aladid 5y ¢ e liall Jilaty (ageaill Caioal cillee
e ikl sda Lzisall ddled) Canaill ddee ehaly ddal) Gkl R
258 L sanlly cligatl) A et Jol&l Aagall @l )yl ales Casy 20050 25000
et Y AN ety Gaaad) aletll aasiy B ladews [19] a3 opiald
el = Ay RNN s Lpail) Judladl Akl clplae V) dail LSTM 4,
AN Al i DA e RNN LSTM zja dalles & . dudladl ol o
G50 LAl sl cllee Jal e MLP 4a8S)) i)l e Liage XGBoost
ey RNN-LSTM (CNN-LSTM (RNN (CNN Ll zilai e 73l
Sl @by FI 4.8 (Recall ¢lsnu) (Precision 4lay) sl Capas
.Twitter Airline Sentiment ciLlaszs dc gana

z3sai alaaiuly NeUMF dpagill sl (puads sk agiin cduball o34 8
JelS (o alaill e MLP (38455 (MLP 5 GMF (0 Loyl daulal Ja XGBoost
Lpaill laall e aleill Assae b oaladial ) ALaYL cGllhad) e
ijliay Gleadll NEUMF ae i) el ans Adlide colalSU g )yl A
gl
dardicall 3kl cilbajlsa) -4

([14] MLP 5 GMF Ly 0ius ¢yt Jayy (e NEUMF dpagill ol ()<,
@hll e degene Auhall ol Chreadin) dpagl U A gaesd Jal e
Cise psan i Cidgs Aee A8 o ALy Tasall dyyall dpeaill 7 3ailly
éllyy (NeUMF alail dygll 28al) auad Jal (e dpaill aliy 558 sial) Cilidasall
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ehaY Aliae Clbae Clogene o Ladlh Gl 5 Aajile Clagie i

Apagil) Aabail (e sae g NEUMF (ulu) alal s 3kl geilial) 5)lia s coylal

(NCF) dyiglall 3yildl) lo adina Agmac duagi allii Jue k) —1-4
Opeadiall 5apall Clijpaall aadid (CF dpag dalail 3 aay Jee )
Ay lep@ily @lsd dlag) (A (Clapdll) agin led COleliill e jualially
gl aaie ¢l (GMF ) Zdghiaddl Lol Jilsill o dalay)
Ol aa e O3Sl NeUMF - Sguasll ddgaiadl Ll Jdsdlly (MLP

J14] el

(GMF) aZaal) 4dgiuaall Lalal) Jait) —1-1-4
Aggiadl Ll L) aUail slvicly asexd piied dsag oUai o GMF
suame 4SS Gl 320 (w335 GMF ([14] Matrix Factorization (MF)
Lol (1) ISl ¢ pualially (paatiinnall 3a3all il jaal) Cilgaial Jio Adday Jidh
Dy Oeddinall daldl) Ll cilgatiall Lalysl Jics Embeddings ¢jpecss daida
Opaaill i mohdy a6 Flatten daliwe dids b el aey .q; ealialls
O IS PG Gfigatie o diant @l ol Bam deatie ) ala) A8lE
Ay (1) el ¢ O painy gaic slaa Aida ban b L jaially st
Dense 44iS ddday aliaie z)a Ak ) elaall dee e 4230 dgatiall JWAY)
LeCun gl Ayl \eilysl dge [5] sigmoid s je dapis auls <l
Caad) A8 G laely Auhall 8 dais oS Relu aladiul &3 o<1 cuniform
9 aadinall Caatll iy L(Ratings claw@ill — 5jaiie ad 53 aa) laadl
disidl i) GMF 4804 758 (2) Al mng .SGD lsdall 75l Lo

:(predicted rating
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il )
d)GMF — ngF @ qGMF (1)
j)ui = aout(hT(d)GMF)) ) (2)

Sle Jsaall (Ko Lapditl i ¢ @y @A) Rk ol R 1 h s
1 s 3330 dgaie b Identity lad Lt o5 a5l GMF (e MF Al

(MLP) ciliadal) asaia &g tmmpl) —2-1-4

Glid e 0sSE Apale¥) L3 @b Agguad) @IS e g5 A MLP
Lide dide e STy cJaal diday Jian (JelSIL dlaie Dense 4aiS i
s 08 ol psene las 2 L (2) JSEN (Al ik o(Gaee ale) saal
Gl am () Ll e Ladt alg alaainly 5S04 Glikall (e disuac
ooy Gllaly Al silal) 50 dadal AS je gy aialls Py, podiidl 2l
Op Adadll ye Ladg)lly edlelall Jeil MLP Jlasid [14] dubhall & o siall
tanh 5 sigmoid ¥ [10] ReLU s axiiall i) ali L AalSl clypall el
Glapall G daas Al Vanishing Gradient zpxll a3 A5 e il
Al clida IS oyl Eupaanl alal) HLay) ddee (U Aaal) Tas el
G A ogialll st Llgasd Qi ol A Bee o QL Al
(3) el mag Aol dadall WA 22 e 50% dasty z Al sad Gu
:MLP <l 758

MLP
Pu

GMP = a, (W] (a,_1(...ay(WT [qMLp] + by) ...)) + by), (3)
l
20 ARkl Al Lk alis ¢ GLasY) e osY) b ghas (W, by, @, Cus

-
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(NeUMF) _issanll ddgiaall alall Julasl) ~3-1-4

o I 5l Al A8l mad e sSe CF duag ol s NeuMF
O BalEY) Jllhy (3) J<ll «Concatenation Ly sy MLP ; GMF
Fisei b pealially (periisall LSl Clpsal) sy dadai (e Al dyleal
[14] MLP z3gai 3 cldanall (e baall dadlgy (0 Zodadl) e dlaally <GMF
U padiasal) Jaf e eaiall dial) ayiil) (4) Adleal) muass

oo [£])

aplnill s i 10 cdayyl) Aida (sl dgatia th O Cas

daally .He_uniform o)5¥) 2 diphs ReLU s aodiivsd) Lpisll o

Adam puaill 46 aadius MLP 3 GMF (e JS (Optimizers il 45l
Jazas SGD Gpuatl) aili axdioy NeUMF Ll Uiy 48200 (puplia cppuantl [23]
Qoo et ol Al ilagilly plly oy Sl 5l L0.01 (gl el
aiuin Julls Regression jlasil oa ASidl (8 sydiee dids dach

ilall jlaals (a4 RMSE s MAE lad i
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Sl o Sadinall raad) alaill zlad aladiady ciliaral) i jaa JalSy NeUMF ali slid )
Gilapdilly aiill sl

?7x1

Embedding

?x1

Embedding

embeddings (1403x50) embeddings (15001x50)

Embedding

embeddings (1403x10)

Embedding

embeddings {15001x10)

Concatenate

Flatten Flatten

Multiply
kernel (100x100)

bias (100)

RelLU Dense

kernel {10x1)
bias (1)

Dense
RelLU

kernel (100x50)
bias (50)

RelLU

Dense

kernel (50x1)
bias (1)

RelU

.GMF g3sai:(1) Jel

Concatenate

Dense

kernel 100x1)
bias ¢1)

RelU

NeuMF jisuanll dighuaall Lalal) Jylail & 3gai 1(3) S8
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Lualll cfisall Apand) dyiguanl) cilSuil) —2-4

Gaalll eyl Gllaea) gl Calide pe dipenll A guasll GIKAY aadiud
Jilat cclapdilly 3ailly ol :fie (Jilually aleall Calite 3 gaaidlly ) guall
gl 3 anball Joli [11 ¢1] sy Hseall Anllan ¢ paseaill danji ¢ e lial
Gllaaall Glegane (A dpaill Al e BB Cirg Aisiaall SIS
Lguanl) Al ([14 (1] MLP culidall aaie (ys fimyull a5 cAadii
puad ALl 3KIAN culd 3y Saall ASaal ([43 35 25 (22] CNN aaadul)
Ay e e Sl zdsal ) ALY ([40 15 9 (8] LSTM sl
ek 4 Attention Las) 4l

Jidi e Judls oo Hle daall Al &) 3) S0l 4 suanl) GlSUED dually

Cpaad Ak gl Al Glbleddl Gl gane (o dpaill Gfjall 4 Gl
1) 3005V Gl aase ol pan G E @WK ofyY Embedding
sl sy QA (s S Al 8 LE € RPY Cua od AL oY
zala e 23l 33 gl pladinls cpes oyl Letugd S o ey DLl prania
4wl .GloVe (FastText (Word2Vec _as clisse iyl cla€l) e
RMSE 5 MAE ad (uylias (ReLU Lpisll ali aladinl 2 ASulll ikl

Adam g Gl oy (il gpall o181 iy ()l
(MLP) culiaal) asatia &g tmmpml) —1-2-4

Ak (e 0S5 cApelaY) Adaall 3 Apisuanll S (e g5 o [11] MLP
e Jadt b iy LI Alaid) Dense 4aiS) dakall 55 e ST ddi

WA 2axy Dense 24 cliida 4 aladnaly 2G50 ol o8 Ayl sda & ha
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Ly dih Flatten dalawd) dihl) aadiul U 2iL=yl (15 32 64)
Akl Al ompetl) e Jly Lae daika JS LAY 20% Jaxay [39] Dropout
(4) JS&l) ¢l

(CNN) Zidial) Aisuant) Al -2-2-4

ales dal e @3l Aualed) 23l 3 A guanl) A (o g5 & CNN
J43] Jeliall Jilas [22] pageail ol (& axdtiudy [25] dugulall i)
((2xd) Aalal [ gaai candl 35 5y500) Jaall Alaje :dalye 3 e CNN (<5
g Aiay convolution 4adt dak J8Y) o) bl zhadul dlaye
.(MLP i< Jie Dense 2aiS dida JaY) o) Caaill dls ya ¢(pOOIliNg

dgalal Al il (e Gl aladiuly CNN A0S ol &5 cduhall 028
4l Ll MaxPooling aueas 46 laxey (105 5 D 20y ConviD ol
Ol Aysutty Al il Guad ) [18] BatchNormalization dxdal 4, sus
GL .mini—batch (5 x.all 423l & Glial) J< 350al) soiie e Ak IS Jao
axxs Dense gk Lol ddsudall WAL 20% Jaxey Dropout Lalany) ddds el
el Taitl) b peal) Jiay sl 58 dee ol 0 155
.(4) Ui Dense s ConvlD s (4 S 4 RelU

(BILTSM) olaiy) 4l s 2all § b ALghall 5,8120 —~3-2-4

x5 A Jal 3l 5y Siall dgiguaall SN (e g3 o LSTM
(RNN' 5 )il Zgiguaall Gl e Jlad Al (Vanishing Gradient)

a3l [40 15 O] aall sl cbalaie YL Lliay) e @8 ) dlayl
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Jilaty 508 cCigea (Gl (e Agial) DLl dilial Jleall i LSTM
gl Al (il Aan gy Leia e Lial
64 ansy BILSTM ik 3 alasiuly BILSTM a4t ol o5 cialyall s3a 3
ouad Al [2] LayerNormaliztion sl dysd daida Leae & L <32 <64
Lliay) Ak el b L Llsh 2kl Ws dis gl dgsesy LSTM )l
dal e 1532 aaay Dense (s ooy cdihall WDIA1 20% Jasey Dropout
o ReLU s ansivoddl Lol ali . ageatll Jidaty ilog@illy 3l dlee

.(4) Jall (LSTM «lids é sigmoid 5 tanh (Dense <lsk

Attention L) 4] -4-2-4

b cdlelall dadal dpsuad)) IS 8 aadnd Ay e olil) A

S ala Y ehal) o Sl 8 A acld Bl dgatie a3 4y gadll

26 <16 3] (pail e lial dlieall Lalisall cflally LS i) Jaall Al
[44-46 41 29

Gk J¥) (s e 05 i igmas zisad sl bl o3 S
Ol ge Bl zisall A LY ae olatV) A0 3) jSa Adda SNy (A48
g Ak iy RelU Lpanll ais 10 65 anay 64 5 aaey (s
Lol alis 32 WA s3ey BILSTM ik .20% Jaaay aliady Gadally dysuy
SLiy) Ailaly BILSTM (4 Zddall ddulall 3,aY) Al sl slw) 43k Ltanh
(Multiply  jaizy paic elan d8day (el mad &y A . M ALl 240 )
-(4) JRal) (RelU Lpisi oy 155 s Dense (iiafS oiiaa gl
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Glan@illy gadil) Cpuadl

ConvBiLSTMAt

+

Embedding

embeddings {28406x300)

ConviD

kernel (5x300x64)
bias (64)

RelU

MaxPooling1D
Bidirectional

BatchNormalization
LSTM <73x323|

gamma {64)
beta (64) TanH
moving_mean {64)

moving_variance {64)

Concatenate

Dropout

Attention

ConviD

kernel {10x64x64)
bias (64)

RelU

scale = 0.4899

GlobalMaxPo gl

GlobalMaxPooling1D

BatchNormalization

gamma (64)
beta {64}
moving_mean {64}
moving variance (64)

Dropout

kernel {64x5)
bias (5)

RelU

Dense

kernel (5x1)
bias (1)

RelU

embeddings (28406x300}

Embedding

embeddings {28406x300)

Embedding

embeddings {28406x300)

LSTM<73x(

gamma {128}
beta {128}

beta (64)
Dropout
Dense
kernel (64x32)
bias (32}
RelU

Dropout

Dense

kernel (32x1)
bias (1)

RelU

kernel {5x300x64)
bias (64)

RelU
MaxPooling1D

BatchNormalization

gamma {64)
beta (64}
moving_mean (564}

moving variance {64}

Dropout

ConviD

kernel {10x64x64)
64}

RelU

GlobalMaxPooling 1D

BatchNormalization

gamma {64)
beta (64)
moving mean (64}
moving variance (64)

Dropout

Dense

kernel (64x5)
bias (5)

RelU

Dense

kernel (5x1)
bias (1)

RelU

Flatten

Dense

kernel {21900x64)
bias {64}

RelU

Dropout

Dense

kernel (64x32)
bias {32)
RelU

Dropout

Dense

kernel (32x5)
bias (5)

RelU

Dense

kernel {5x1}
as (1)

RelU

gl i) ga Salasill Aipall Aipanl) 4 guaanl) cilSpd) 1(4) Jel
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Datasets Preparation (60% Training + 20% Validation + 20% Testing)

3 Datasets Reviews Cleaning Reviews Vectorization

— .
m== Book Crossing - Replace #hashtag - - -
> isapp is so grea
Amazon Gift Cards Replace @username bp 8
— Shopify App Store Remove Missing Values Tokenization
—

Remove Punctuations @

90 8 20 42 15

Remove Stop-words —
Dl Expand Contractions l Convert to Sequence
Data Integration Eliminate Special Characters [90, 8,20, 42, 15]
Data Cleaning Lowering , Replace URL J Zero Padding
Feature Extraction Handling Emojis [0,0,0,90,8, 20, 42, 15]
Label Encoding (IDs) Lemmatization
~

NeuMF-XT (Proposed)

20 Text Models

! |
! |
! |
! |
I'| - Uses All Features Reviews All Features :
U Item ID All Feat 1D

: - New layers to NeuMF: e + ser/ltem IDs | eatures fus |
|| *BatchNormaliation Word Embeddings |
| |+ Dropout None (Uniform Initial.) MLP_all |
|| +Dense Word2Vec + BatchNormaliation :
| | - Replace concatenation: f;gt\;zxt + BFOPOUt I
I +XGBoost (GMF, MLP) \- \_ " Dense )|
1 * each method s N
I .

| : 4 Deep Neural Models ) \ ConvBiLTSMALtt_all ]
| Baselines Systems MLP 1
I CNN Output |!
;| NeuMF (baseline) BiLTSM 1
|| SvD \_ ConvBILTSMALt 1
|| NMF J, each model Evaluation Metrics :
: KNNWithMeans [ XGBoost (models_all) ] GMF, MLP || RMSE I
I NeuMF MAE :
\

Aariiuall (3 hlly Cag) Aagie 1(5) JS
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Ea) dpngla 5

Crendy skl Auhall o3 eha) A il iilage el dmgie (el
:(5) Jsal) (NeuMF LU

eha) DA e o G Gllaad) Glegana dlacly dallae dlaye @
Jil) oam el Jumil @iy Z3lall sl Caagy cilijlaally ool
Calati Glilee g ildanall ljaal Al Aallaad) cllee Joiiy o Uas
Apaill Glipall Jysady
oYl Al ae gty led clylidly da gl zlall ely Aaye @
3 e ablid cw dua (Al CF duag dudaly NeuMF
MAE (aall ulie aladiuly bl 4leed] clhes lesene

. 50l 48y 43,6 RMSE 4
cldaral) il gana dasly dalles ddajpe —1-5

Book Crossing :4.lll &BEN cilblasall Gile gana HLial Liad Auall o308
dc gana (3ukis ([36] Shopify App Store [32] Amazon Gift Cards «[47]
ikt DA e duall )l dallaey clele Jiuadl dallad) cllee

.%JJ& LL“)-“‘ LAJ \.@J.‘J}A:I}
Data Preprocessing <lLheall d8uual) dalleall —-1-1-5
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- - - 0.8635 0.3510 (wwY') NeuMF

116



e slaal s Al 5 Al Apunsigh gl Al ) Ay Al
dia g palie ydeaa 2024 sl 9 33l 46 Azl

-

e Appaal cilal€l cpanai (55l (o IS dpnail) 7 Sall) ueny A el g Ml 05 483 A3jlRa 1(12) Jsin

Shopify App Store cillaall 4c gasal

All Word2Vec Glove FastText No Weights )
SilalSl) Cpranzad o) 3 g)
RMSE MAE RMSE MAE RMSE MAE RMSE MAE RMSE MAE
c:\uﬂl
0.3170 0.0708 0.3514 0.1411 0.3525 0.1419 0.3493 0.1417 0.3595 0.1521 MLP
0.2971 0.0635 0.3281 0.1310 0.3322 0.1321 0.3281 0.1294 0.3314 0.1310 LSTM
0.2841 0.0595 0.3243 0.1284 0.3231 0.1307 0.3314 0.1286 0.3333 0.1374 CNN
0.2824 0.0585 0.3189 0.1286 0.3293 0.1304 0.3108 0.1255 0.3199 0.1263 ConvBILSTMALt

- R R ] - ; - 0.8104 0.4111  (ww¥) NeuMF

5 gisai dumdl o Jpaally @lhlidls st eha) G slemVl s
&= NeuMF_XGBoost (sl zisall may oo cally sls) NeuMF_XT
1zl 4 e 0)s3 sAlly COnVBILSTMALE_all oatll S guanl) A0 2 3 ga
z3saill cpn lilia elaly Lad (el dipla JS e sadiaa CONVBILSTMALL
(13) Jsan cdadady) el _le NeuMF_XT (33& Lilaay «CF dakail 5305 jiaall
Glesenall e MAE 3 RMSE ol —60% . Jusi (asidd o a2 Ca
LA

117



sl o Badiaall raadl alail) g ilad aladiuly cibdaal) ) jaa JalSs NeUMF aldas ¢l
CilagBilly ‘gaiil) patd

-

CF Zuasil) Aalasl aa Undl) (i Ay g hall g dgail) i 4By 43,a :(13) Jgan

Shopify App Store Amazon Gift Cards Book Crossing Cilaarall de gana
MAE RMSE MAE RMSE MAE
GSLA.'J\
0.4111 0.8635 0.3510 1.6402 1.1993 (oY) NeuMF
0.7103 0.8517 0.4948 2.6152 2.2970 NME
(+20.46 %)  (+72.79%)  (-1.36%)  (+40.98%)  (+59.45%) (+91.53 %)
0.3798 0.8289 0.4638 1.6399 1.2004 .
(+2.25%)  (-7.61 %) (4%)  (+3215%) (0.02%) (+0.00%)  NNWithMeans
0.3852 0.8224 0.4543 1.4868 1.1333 SVD
(-7.18 %) (-6.31%)  (-4.76%) (+29.43%)  (-9.35%)  (-5.50 %)
0.0585 0.3297 0.1080 0.9451 0.3297 NeuMF_XT
(-65.15 %)  (-85.77 %) (-61.82%) (-69.23 %) (-42.38 %) (-72.51 %) (g il z35ail))

\gailiag gilasl) —7
RMSE ;s MAE laa & (masil) Ca 2lasdle 8L ciljlid) i g
Guadl  zisall G Laay s ((10)  Jsaadl 8 Gulll) zisall
Wadll e e JSU B2 (el Aoy ) e (338 NeuFM_XGBoost
sl e A8Lia) g Gy (D) il Gle gana Je RMSE s MAE
NeuMF & MLP 4s ) Dropout Llawy) «BatchNormaliztion cilxsally
JBY e zasall Liskaiy oz asaill phEl o 255 SHI 2500 AlS0e el Al
e aadind ) Ayl dpadll Glhes degene Gl Glipa JalS
2l e Jpasll e GMF 5 MLP_all 0 JS 758 zen 3l XGBoost
zisall i A Lad Laay NeuMF L) e Juadl

B3y (Omaall zagall + CNN il z35aill) NeuFM_XGBoost CNN

118



4 ila plaall g 4l gl 9 ASailSaal) dpaigl) o plad) Alebes Gaayl) dzala dlaa

Cary 3

o g pali g cuddeaa s 2024 ale 9 aul) 46 Alaal)
I -50% (s Jas 3l andd iy Cpenally el il e JS e
el daglia ) Lrad Lo 13 . EDN cilbasall Gile gane  Je RMSE s MAE (10

NeuMF ludU ggamll ¢ 13V (a3 \gdlal 40l Adliie dpai 400 ¢ Ml
Casidi G 23 BoOK Crossing degess b Gusall zdgaill G llaay L,
O iy ZE, Al Glilaeall e ganal Al Ganidtll Cant ae 35l e
(i) ualiall ST dlias Cliae e g3 Book Crossing 51 de seall
3l NeuFM_XGBoost_CNN sl z3saill & Laadls Jialliy ¢ peniiunalls
Uail) il (mddd o (3ia 38 dpail) Gl (ha 521 (o (el (80
Shopify 5 Amazon Gift Cards ldazall Jiesana (0 JSI RMSE 5 MAE
Book Crossing cillasall dcsenal agadll dus e Juadl App Store
D3 Y Al e g5y Book Crossing &Y @llis cumal) z3saill ae 43lially
Shopify 5 Amazon Gift Cards laiy xisall Jsa adiiivsal ¢l jelin oo
axdivall el e yuad ly (p2iiall Clealye) duail) 330l Glissy App Store
Agsanl) 283 el Baie Cilaglea 2385
B e lany cdpail) dbsuanll 3kl e sadieall dsjiall & 3aill dually
Ut o ciin 23l a1 (12) Jsaalls (11) dsaad) 8 A8 b lial
Sloaindl zisalll G Lhamdly (Wl z3sall e Ji RMSE ; MAE
Opaal 73l e ISV cnpladl abiee & Uas ) 38 35 ConvBILSTMAL
ZhAi 8 3adlll il 58 e adiay CONVBILSTMAL &l 3) ¢l
cJaall Gl il 8 (el e spmall) Dlaall LA il Gl
dosaill Jaall Gl gu dbhl clelaeYl Llwayl e BILSTM 3,

BILSTM z)a ) olaV) (fysl aain & Attention »layl 5y ) dslayl

119



sl o Badiaall raadl alail) g ilad aladiuly cibdaal) ) jaa JalSs NeUMF aldas ¢l
CilagBilly ‘gaiil) patd

clapilly Abicall Gl jelie e i ) Aabida) il aal e S50
Laay Shopify App Store s Amazon Gift Cards clihaall e gasal dpnally
amy Al NEUMF-XT zisaill s clijliall o (o 75 zisad Jumdl (f
Sl paill Sguasll zigaill aa NeuFM_XGBoost  jusall z3gaill
84% (sslusi I 33 [37] NSE 4as z35aill 38a 385 .ConvBILSTMALt_all
Sl Ju daal & ) Shopify App Store 1 88% s Amazon Gift Cards 1
0% sl (100% 35— 00 G leasdy diial) lapdil) ao Cilguiil) 4l ot
Lol il ol oy =350t (61 100% Lol Cargl) o Javgie 43l = 35aill
Ll

e 338 NeUMF-XT il 7 35l G Lany (13) dsas I o3 byl (pe
4wl SVD (KNNWithMeans (NMF (NeuMF :CF dpiasill 4kl e JS
z3saill A uailly Lol ay 835 (s Jouadl (38a g (RMSE s MAE Ul oyl
z 3sailly Lualal) mpasil) i G Lay DA Gldandl) e gana e (ulY)
oda aladinl =y Lils CF dpagill dadail e 0S5 Jmil _as las sm 2yl
NeUMF #ils (uail XGBOOSt (1uaSa zigad aladin) Ao oo@ Al dagiall
e oLl (S Ayt Aigiiae o 3la Adlia) (Sand Gl alail alea auisiy
Z it J e (paadi wall el (e 5y ) Ay aill ) (e salin )
BILSTM 3 CNN o JS jailad e 3 iy 531 ConvBiLSTMAL_all
(Gl Ao iy () pualial) iy Lygal) 4841 5 oL

120



4 ila plaall g 4l gl 9 ASailSaal) dpaigl) o plad) Alebes Gaayl) dzala dlaa

Cary 3

o g pali g cuddeaa s 2024 ale 9 aul) 46 Alaal)

Gluagilly clalitiuy) -8

el 53 zigar o Jpasll NeUMF ol Ay yyolaiy i duhall o4 b
4 RMSE s MAE (sl 4€as o Jil; NeUMF Ll aUaill pe Juadl g5
Joanty 408 Liad (gAllg NEUMF=XT #3503 Auhall oda 3 Lyl . lap@illy gl
alxi z3sai aladiindy Blanyls cledally dysudll liga dilal; NeuMF ol 4y,
e zisal e Jpasll GMF 3 MLP_all ¢ S (uil XGBoost 41y
el gisuac zisal aa 4hyy Laf La gl NeuMF_XGBoost
zhaiul 4 el il 58 e adie g3y ConvBILSTMALt all
skl clolaeYL Llaay) Je BILSTM 3,08, ddaddl 4Vall ciljual Caliss),
BILSTM za ) oladl ofysl apai 8 oLV 5yd8 5 cApaill Jaal) Clise (p
colay@lly ABcia) Glall elie go A Zabibdl bl aal e 5l
aliy laed) Glipe JolS szl e NeUMF JUsill da jitall dagial) (S48
il el L lapilly g5um o)l Jumdly sam 2 e Jsanll e dpail
«Book Crossing &3l Glasall cileganal duailly dajiall =il G5
= om e Waall s (s Shopify App Store (Amazon Gift Cards
=70% 560%

D e e e agill B 25z 3l i) Jlee S Al
ey @y Ggall ¢l Geall e daielll ) Ciljae :Jie duaill
@lally BERT (i clall gpeail z3la sadinl oSy WAggllaall aledll
Dlials ol e GAN dudgill degadl) ciluiy GNN 4yyseall dysuaall
dpas Aakil oly B 2yl zisadll aladiul zisall gpmll oY) e laydl
zisall Bad Koy . luagll Juadl sl Ranking il gyl o adia
Gllially ylaill ehaly Cllaall Cileganas pleall (o diline glsil oz ial)
gde

121



sl o Badiaall raadl alail) g ilad aladiuly cibdaal) ) jaa JalSs NeUMF aldas ¢l

Glan@illy gadil) Cpuadl

Gaand) u.‘l dandiiuall alsilly 7 Madl) slady cillatil ((14) Jsa

Jlaidy) Jalsll aall
NCF Neural Collaborative Filtering
GMF Generalized Matrix Factorization
MLP Multi-Layer Perceptron

MLP_all all features Cilbasdll Cilyie aras 2235 MLP
NeuMF Neural Matrix Factorization
XGBoost eXtreme Gradient Boosting
RelLU Rectified Linear Unit

Adam Adaptive Moments

CNN Convolutional Neural Network
BIiLSTM Bidirectional

RNN Recurrent Neural Network

ConvBIiLSTMALt
(TextModelName)_all

NeuMF-XT

RMSE
MAE
NSE

CNN+BiLSTM+Attention
Jal e
gl JU Al B dpne Gl e Al S
4 Sy st migai sa CNN_all 1 dls ¢ pmi Sigpac
None, Word2vec, FastText, s JS e saaina gl

.Glove

il 4 Ll XGBOOSt addiuy al zigal

A8 iy Jine NEUMF 350 (s allly o 73500
(MLP; GMF & Lyl XGBO0OSt (uiSa zigais
oS Jmdlly (Text model ai Guee zisall dalayl
Al ae alxill  ConvBILSTMALt all  z3sa
gadll
Root Mean Square Error

Mean Absolute Error

Nash-Sutcliffe Model Efficiency

122



e slaal s Al 5 Al Apunsigh gl Al ) Ay Al
dia g palie ydeaa 2024 sl 9 33l 46 Azl

References gl

[1] Aggarwal CC, 2023 - "Neural Networks and Deep Learning:
A Textbook". Cham: Springer International Publishingp.

[2] Ba JL, Kiros JR, and Hinton GE, 2016. "Layer
Normalization™,

[3] Bahdanau D, Cho K, and Bengio Y, 2014. "Neural Machine
Translation by Jointly Learning to Align and Translate".

[4] Chen T and Guestrin C, 2016. "XGBoost: A Scalable Tree
Boosting System", Proceedings of the 22nd ACM SIGKDD
International Conference on Knowledge Discovery and Data
Mining - KDD '16, pp. 785-794.

[5] Datta L, 2020. "A Survey on Activation Functions and their
relation with Xavier and He Normal Initialization"”,
ArXiv, vol. abs/2004.06632.

[6] Deeb M and Abu Saleh N, 2019. "Performance Evaluation of
Learning Models in Comparison with Recommendation
Systems by Studying Data Features”, Journal of Al-Baath
University, vol. 41, no. 51, pp. 11-52.

[7] Feng S, Song K, Wang D, Gao W, and Zhang Y, 2021.
"InterSentiment: combining deep neural models on
interaction and sentiment for review rating prediction”,
International Journal of Machine Learning and Cybernetics,
vol. 12, no. 2, pp. 477-488.

[8] Gers FA, Schmidhuber J, and Cummins F, 2000. "Learning to
forget: continual prediction with LSTM", Neural Comput,
vol. 12, no. 10, pp. 2451-71.

[9] Gers FA, Schraudolph NN, and Schmidhuber J, 2003.
"Learning precise timing with Istm recurrent networks",
J. Mach. Learn. Res., vol. 3, no. null, pp. 115-143.

[10] Glorot X, Bordes A, and Bengio Y, 2011. "Deep Sparse
Rectifier Neural Networks".

123



sl o Badiaall raadl alail) g ilad aladiuly cibdaal) ) jaa JalSs NeUMF aldas ¢l
CilagBilly ‘gaiil) patd

[11] Goodfellow I, Bengio Y, and Courville A, 2016 - "Deep
learning". Cambridge, Massachusetts: The MIT Pressp.

[12] Graves A and Schmidhuber J, 2005. "Framewise phoneme
classification with bidirectional LSTM and other neural
network architectures”, Neural Networks, vol. 18, no. 5,
pp. 602-610.

[13] Guo T, Wen Y, Wang F, and Hou J, 2019. "Learning
Resource Recommendation Based on Generalized Matrix
Factorization and Long Short-Term Memory Model", in
2019 IEEE International Conference on Cloud Computing
Technology and Science (CloudCom), pp. 217-222, Sydney,
Australia: IEEE.

[14] He X, Liao L, Zhang H, Nie L, Hu X, and Chua T-S, 2017.
"Neural Collaborative Filtering"”, in Proceedings of the
26th International Conference on World Wide Web, pp. 173-
182, Perth Australia: International World Wide Web
Conferences Steering Committee.

[15] Hochreiter S and Schmidhuber J, 1997. "Long short-term
memory", Neural Comput, vol. 9, no. 8, pp. 1735-80.

[16] Huang R, Mcintyre S, Song M, E H, and Ou Z, 2018. "An
Attention-Based Recommender System to Predict
Contextual Intent Based on Choice Histories across and
within Sessions”, Applied Sciences, vol. 8, no. 12, p. 2426.

[17] Hug N, 2020. "Surprise: A Python library for
recommender systems", Journal of Open Source Software,
vol. 5, no. 52.

[18] loffe S and Szegedy C, 2015. "Batch Normalization:
Accelerating Deep Network Training by Reducing
Internal Covariate Shift".

[19] James V and Alagarsamy S, 2022. "RNN LSTM-based Deep
Hybrid Learning Model for Text Classification using
Machine Learning Variant XGBoost", International

124



A sl 5 &y 341 5 Aol Apuatigh) o gl Aluades ) Ay Al

o ol pali 3 cuidaa 2024 ale 9 aull 46 Aaal)
Journal of Performability Engineering, vol. 18, no. 8, pp.
545-551.

[20] Joulin A, Grave E, Bojanowski P, and Mikolov T, 2017 - "Bag
of Tricks for Efficient Text Classification”. Valencia,
Spain: Association for Computational Linguistics, 427-431p.

[21] Kamyab M, Liu G, and Adjeisah M, 2021. "Attention-Based
CNN and Bi-LSTM Model Based on TF-IDF and GloVe
Word Embedding for Sentiment Analysis”, Applied
Sciences, vol. 11, no. 23, p. 11255.

[22] Kim Y, 2014. "Convolutional Neural Networks for Sentence
Classification"”, in Proceedings of the 2014 Conference on
Empirical Methods in Natural Language Processing
(EMNLP), pp. 1746-1751, Doha, Qatar: Association for
Computational Linguistics.

[23] Kingma DP and Ba J, 2014. "Adam: A Method for
Stochastic Optimization".

[24] Koren Y, Bell R, and Volinsky C, 2009. "Matrix
Factorization Techniques for Recommender Systems",
Computer, vol. 42, no. 8, pp. 30-37.

[25] LeCun Y et al, 1989. "Backpropagation Applied to
Handwritten  Zip  Code  Recognition”,  Neural
Computation, vol. 1, no. 4, pp. 541-551.

[26] Liu G and Guo J, 2019. "Bidirectional LSTM with attention
mechanism and convolutional layer for text
classification", Neurocomputing, vol. 337, pp. 325-338.

[27] Low YH, Yap W-S, and Tee YK, 2019. "Convolutional
Neural Network-Based Collaborative Filtering for
Recommendation Systems",  Singapore, pp. 117-131:
Springer Singapore.

[28] Luo X, Zhou M, Xia Y, and Zhu Q, 2014. "An Efficient Non-
Negative Matrix-Factorization-Based Approach to
Collaborative Filtering for Recommender Systems",

125



sl o Badiaall raadl alail) g ilad aladiuly cibdaal) ) jaa JalSs NeUMF aldas ¢l
CilagBilly ‘gaiil) patd

IEEE Transactions on Industrial Informatics, vol. 10, no. 2,
pp. 1273-1284.

[29] Luong M-T, Pham H, and Manning CD, 2015. "Effective
Approaches to Attention-based Neural Machine
Translation".

[30] Masters D and Luschi C, 2018. "Revisiting Small Batch
Training for Deep Neural Networks",

[31] Mikolov T, Sutskever I, Chen K, Corrado G, and Dean J,
2013. "Distributed Representations of Words and
Phrases and their Compositionality".

[32] Ni J, Li J, and McAuley J, 2019. "Justifying
Recommendations using Distantly-Labeled Reviews and
Fine-Grained Aspects”, in Proceedings of the 2019
Conference _on Empirical Methods in Natural Language
Processing and the 9th International Joint Conference on
Natural Language Processing (EMNLP-1JCNLP), pp. 188-
197, Hong Kong, China: Association for Computational
Linguistics.

[33] Ong K, Ng K-W, and Haw S-C, 2021. "Neural matrix
factorization++  based recommendation  system",
F1000Research, vol. 10, p. 1079.

[34] Pennington J, Socher R, and Manning C, 2014. "Glove:
Global Vectors for Word Representation™, in Proceedings
of the 2014 Conference on Empirical Methods in Natural
Language Processing (EMNLP), pp. 1532-1543, Doha,
Qatar: Association for Computational Linguistics.

[35] Roy PK, 2020. "Multilayer Convolutional Neural Network
to Filter Low Quality Content from Quora", Neural
Processing Letters, vol. 52, no. 1, pp. 805-821.

[36] Rustam F, Mehmood A, Ahmad M, Ullah S, Khan DM, and
Choi GS, 2020. "Classification of Shopify App User
Reviews Using Novel Multi Text Features", IEEE Access,
vol. 8, pp. 30234-30244.

126



e slaal s Al 5 Al Apunsigh gl Al ) Ay Al
dia g palie ydeaa 2024 sl 9 33l 46 Azl

[37] Shan S, Ni H, Wang D, Chen G, and Sang X, "A Deep
Learning Model with Attention-BiLSTM  Networks
Combining XGBoost Residual Correction for Short-Term
Water Demand Forecast,” In Review, preprint 2022,
Accessed on: 2024-03-15 14:00:58.

[38] Sharma R, Gopalani D, and Meena Y, 2017. "Collaborative
filtering-based recommender system: Approaches and
research challenges™, in 2017 3rd International Conference
on  Computational Intelligence &  Communication
Technology (CICT), pp. 1-6, Ghaziabad, India: IEEE.

[39] Srivastava N, Hinton GE, Krizhevsky A, Sutskever I, and
Salakhutdinov R, 2014. "Dropout: a simple way to prevent
neural networks from overfitting"”, J. Mach. Learn. Res.,
vol. 15, pp. 1929-1958.

[40] Van Houdt G, Mosquera C, and Napoles G, 2020. "A review
on the long short-term memory model”, Artificial
Intelligence Review, vol. 53, no. 8, pp. 5929-5955.

[41] Vaswani A et al., 2017. "Attention Is All You Need".

[42] Wang H et al.,, 2021. "A Stock Closing Price Prediction
Model Based on CNN-BiSLSTM", Complexity, vol. 2021,
pp. 1-12.

[43] Xiaoyan L, Raga RC, and Xuemei S, 2022. "GloVe-CNN-
BiLSTM Model for Sentiment Analysis on Text
Reviews", Journal of Sensors, vol. 2022, pp. 1-12.

[44] Yao X, 2018. "Attention-based BiLSTM Neural Networks
for Sentiment Classification of Short Texts", in
Proceedings of Information Science and Cloud Computing
— PoS(ISCC 2017), p. 014, Guangzhou, China: Sissa
Medialab.

[45] Zheng J and Zheng L, 2019. "A Hybrid Bidirectional
Recurrent Convolutional Neural Network Attention-
Based Model for Text Classification"”, IEEE Access, vol. 7,
pp. 106673-106685.

127



sl o Badiaall raadl alail) g ilad aladiuly cibdaal) ) jaa JalSs NeUMF aldas ¢l
CilagBilly ‘gaiil) patd

[46] Zhou P et al., 2016. "Attention-Based Bidirectional Long
Short-Term  Memory  Networks for  Relation
Classification™, in Proceedings of the 54th Annual Meeting
of the Association for Computational Linguistics (Volume 2:
Short Papers), pp. 207-212, Berlin, Germany: Association
for Computational Linguistics.

[47] Ziegler C-N, McNee SM, Konstan JA, and Lausen G, 2005.
"Improving recommendation lists through topic
diversification"”, in Proceedings of the 14th international
conference on World Wide Web - WWW '05, p. 22, Chiba,
Japan: ACM Press.

128



4 ila plaall g 4l gl 9 ASailSaal) dpaigl) o plad) Alebes Gaayl) dzala dlaa

Cary 3

s g S Mg 2024 e 9 a1l 46 sl

dolail g galoll jalall piag ddgyha 4ol dlGlae
lhlladdl Jynane gyl godasull finsi g 4]l
S g T OO Aiga ¥

il
i apana ()« (o)l Aalivsall Jilusll JS) (o adand) ol (g)lls Jagiilly (o)l ey
Crmy cillaiiall Jon olaall 5585 Jant ddyra o aslid S5 adiny adaw a5l
Allail 5las eha) ) Candl 138 Cangy ¢ (Branl aiilly Ayl mlans culaygs il
Ll cul Eua Hydrus gl alaaiuly Wkl Joasa (o) oadaw caal (g)
el wge Al Aasgie i b Ualladl Aoy Juiady 48 @llg e dle) G jidal
Gae e i (2.(30cm) Gec o Ll iy 2 (I <V 3 (335 sSladl)
(30 cm) Gae o hiia (3.kiwll e (10CM) ey &) 52l Sals ae (30Cm)
o (130°) Ayl Bl IS8 pasys Ll e (10 €M) sy sobe Sala ae
gl L aal) dihie 3 Sld) sl 55 e by Juad) Al aaas 5y . 68
¢ dal) e e Waleids Jaud) sai @il slall e (1) Aal) 8 5\Slaall il
zhe @ad 60cm ) alidl (30cm)s  Lid) lel(17cm) g liy sl ciliag
Cim e S8 bl Sl ol Galal) dilal cuale Ly (o))
sie Al ggimal 53l ae oK1 Ll Jef (170m) g i) Ll oluall ciliay
sadoladl agagil ¢ @Y1 e Jalall Al el (3) Alall dually 5Slaal dlee 4l
slaall i Copuds dllin oISy il lel(200m) gl olall ciliay Cum eV
alall Jadd

daalivell calalsl)
gl Jala = Waladl Jgase —Hydrus — adaudl &ad (o)l

Auinl) Auaigl) Al — el Auisal) palais) 320235l iuald) algd o Juala
4y g Qughyh daals -

—3axatal) cilBlally Anadd) Z3Ual) Galaid) 3 2023 alo iualal) 5algd o Aala® *
A — Qushh draly 4l duaigh) 440

129




Wkl Jgana o A Aol cad g ) Aadi) B salall Jalall pua g A8y sk 50 BlSlaa

A Simulation of the effect of the physical barrier
placement method in subsurface irrigation systems
for irrigating potato crop

*Eng.Mohanad Takla**Eng.Nour Abshi

Abstract

Drip and subsurface irrigation are considered the most sustainable
methods of irrigation. The design of a subsurface irrigation system
depends mainly on knowing the pattern and distribution of water
around the emitters to reduce the wetting of the soil surface and deep
infiltration. This research aims to create a simulation of a subsurface
irrigation system to irrigate the potato crop using the Hydrus program,
the assumed soil was loamy sand, because it is preferable Growing
potatoes in moderately porous soils. The simulation was created
according to 3 cases: 1) The emitter was placed at a depth of (30cm).
2) A emitter was placed at a depth of (30cm) with a horizontal
physical barrier (10cm)away from the emitter. 3) A emitter was placed
at a depth of (30cm) with a physical barrier 10 cm away from the
emitter and tilted at an angle of 30° from the horizon. The best
condition was determined based on the distribution of water content in
the root zone. The simulation results in case (1) showed the tendency
of water to move downward and move away from the root zone,
where the water reached a height of (17cm) above the dripper and
(30cm) below it (60cm below the ground surface), while the addition
of the physical barrier contributed to the spread of water horizontally,
where it reached (17cm) above the emitter, but with increasing water
content at the end of the simulation. As for the case(3), tilting the
barrier above the horizon directed the water upward, as the water
reached a height of (20cm) above the drip, and there was a slight
water leakage below the barrier.

Keywords :Subsurface irrigation — Hydrus — potato crops — physical
barrier

*Master’s degree in 2023 in agricultural mechanization - Faculty of
Technical Engineering - Tartous University — Syria.

**Master’s degree in 2023 in solar energy and renewable energies -
Faculty of Technical Engineering - Tartous University - Syria
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