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Determining cooling channels diameter in
the injection molding dies of aluminum
melt

1.Abstract

In order to obtain sound HPDC castings with less defects,
low cost, and long mold life with high productivity, it's important
to design cooling circuits according to scientific bases taking into
account a lot of thermal and design factors that determine the
suitable diameter of cooling channels according to the thermal
and design considerations.

In this research, mathematical relations were used to achieve
a reasonable approach about how to calculate cooling channels
diameter depending up on the product's mass and its dimensions.
The relations were converted into plots using Matlab R2012b
program which enable the designer to achieve the results in no
time without passing through the complex thermal and design
relations. The plots showed that increasing the water velocity in
the cooling channel allows using less cooling channel diameter. As
well as, increasing the cooling channels diameter reduces the
cooling time needed for the mold to be cooled down. However,
when the product's mass is high, it needs the cooling channel
diameter to be increased. As the numerical value of cooling
channel diameter can be obtained according to the product's mass
using the obtained plots.

Key words: High pressure die casting (HPDC) , Injection
molding, Cooling circuits , the amount of heat, mold cavity.
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Cooling Circuit of Male Diameter vs Coolant Velocity, t=20 sec, A =1.1
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Study and design of an algorithm based
on energy level measurements in wireless

sensor networks with obstacles

Dr . BASSIM OUMRAN

Assistant Professor in the Department of Automation and Computer
Engineering

Faculty of Mechanical and Electrical Engineering

Abstract :

Wireless sensor nodes are generally randomly deployed in
hostile, harsh and inaccessible environments. For this reason,
the sensor nodes are supposed to operate over long periods of
time without human intervention in order to extend the life of
the network as much as possible, and also, it is not possible to
restore the nodes or change their positions after their
deployment, but by changing the transmitting power level and
redeploying a new nodes above the deployment The previous
network performance improves and we guarantee that the
published nodes are not lost, and we also guarantee the
operation of the network as a whole.

Through the use of the “adaptive transmission power level
according to random deployment of nodes” algorithm, the
power levels are determined in proportion to the random
deployment and the identification of possible paths in the
network in order to reach high interconnection between nodes
to achieve the least number of published nodes at the lowest
power levels for the nodes, where the algorithm works on
Forming communication links in the changing environment,
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which contains obstacles and improves the interdependence
and quality of the nodes between the nodes.

The results of the study showed that the imposed algorithm is
effective, and we focus in this research on comparing the
effectiveness of the algorithm between the ideal environment
and the environment that contains obstacles, the percentage of
improvement in the quality of communication between nodes
and the level of reduction in the energy consumption of the
network. The results showed achieving the least number of
published nodes at the lowest transmission power level and
achieving high interconnection between nodes in both cases.
The improvement rate in the total energy consumption
amounted to 49% in the optimum case and 19% in the
presence of obstacles.

Keywords: WSN — TPC — ATPC - Random deployment.
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Increasing the competitive advantage in
Industrial facilities using artifical neural
networks (a case study of the General
Tobacco Corporation)

Abstract

The research amis to incereas the competitive advantage in the gen-
eral tobacco corporation by following certain competitive strategies
that distinguish its products from its competitors and outperform
them and market them and market them at the lowest costs and thus
achieve high profits for the establishments, where neural networks
were used to build a mathematical predictive model based on the
MATLAP to predict faults and the real standard deviation of ma-
chine products 2, In order to evaluate the model and compare be-
tween them, it was relied on values of mse and R during the period
between 2020-2021. The results proved a high ability to predict
malfunctions early, thus reducing the waste of time to detect mal-
functions and reducing the value of the standard deviation of prod-
ucts and thus manufacturing high quality and unique products that
distinguish them from competing institute.

Key words: Artificail Neural Network, cost management, Improve
product quality, competitive advantage, Artificial intelligence.
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Sl LI Ayl ae AaeleY) bl @ld o B ziga pladiuly
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& Leaniiy Dlaiiall Baga Cpaat] Clatnall  JGall (g)lumall CabasVly guiilly (Sas
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:MATLAB 3l geabiys .1

Gsid)l Ao Ay Ay z5 AU mabdl sl aal MATLAB (Dbl e
Cro S TaeS ol e o a8y cAilAA) Lpunig)) Aelal 3lSlae A8 ALy
Zayall Ll e siall aaf aal Loal zalindl 138 ydinys cmalinall 138 3 <l
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:Artificail Neural Networks dsiall L) cludl 4,05 .2

iy (Slay IS8 bl dallad ol ol Apial) Lpanl) A8 Cap
il alaill o Cagpeall (e Agmpdal) dgnanll IS gy asi ) 4yl
(1) 8 LS L el b Ayraall LAY e Lulid 58 dalladll (g8

B _ymditia 8251
i)l o Dendrite
RN [ SR |
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_ Cell hody
\
) \ I_A;l_’#-ejl " . . I @Jl

Cell nucleus [

Apngs Apse 5 (1) 02
Ayl Ciloglad) 3laal doaan dplon Gl o iall Lsasll 40A) )
UsSas sl e dejse Atz dallas b ge @b opdl) & Laall Jee 40
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dpalall Aijaall (A% asEi L Cus (ge dpac duals L s Nodes sie

LY b b ge @l padivall dalbic lebeadl Laapatll Cilaslaally
Input caad) gy palic ZDG (e ) S8 Apsuanll 300 Calls,
dalleall 3aay Gliguasll ey (Neuron liguaslls Output cils sl
and Ay Ly e dadine Glignac sae IS IS Can 2K 8 GpuluY|
A ey pandl lpmny g culighall oda 4 Culiguaall Jlall Sy Al
Gl Al sam dpuae Gl dlliang ¢ A0 4y e b z Al el

Al Aalall Al (2) JSEN gy - lialal) 5a3wie dpseac

inputs Weights
Outputs
X, —» @
i Neuron
X — : J—> .
/ 2 Y
VRS e ]
Summations

X, 4, Transfer function

tigpean) ASpal Aalad) A (2) Jel
:Standard Devition g beal) cilaiy) .3

@laall Q) o Ju (JUn ey 585 (60) Lesans diuy dflian) deasl) o Cipny
illy aphall aisll aie aladinly oleall gl ge Galay) syl Guldl
Agle Vs e iS Aua of ol (sl ge lang 3.4 e 23N eUadl) (e daey Lk Ty
a5 ccililead) ool 8 305a]) 520 e Lanpes dad yaed Cam (R34 99.999 L cililesl)
O il Dlagdl G el Bl e Glleall 508 Lafie Jlasl) Guldall
terndall agill Jiaie (3)JSa
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Data Points outside
the Control Limits

0.13% A 14% 0.13%
—— —
30 -20 I-lo U +l:1 «20 +30
- 58.26% —
95.46%
99.73% — —

bl sl ada e Lgslaaiy Leages A (3) il

A yins) e Laliall Zuwslil) shal) 3 Aal) Auadall I ¢ L) daiad Tk,
gl o) Lla ehn ) gl oY) amlie 8 dalgdl @bkl aalS Jeal)
Aalall Dhig oz ) Comnts sash g lgdlaal sty (pe i) Slwssal)
Slo deall A8 clulyg Sifin e Yl Eaal) Lpadell B 5 i)
(1] alladl 45 2l Cua cdanlie dpoliai) AdlSys dpale Jslag 3aaa Sliangie )8)
GlakY daeldaal) ducasll 3l e adiad Jilas slal ki Denis Borg
O gsll 138 aladanl sladl aliis cdagall L @bl ae sl (Wld JSUe
Ljlie amidie Joaee Jo Blally cilifall 4 le 4uSyp Ugen can lalyl)
Radar zalin oo 32l Clilall e daaall A8y &y (g AY) @by
Aladiuly Gliguac 505205 10 aladiuls dasac 405 aladtiul ey (Master
AN ol GlS (alill Adgige goie il CMALS Clly dalually dall
bl i Al Al il ey e iU 100% ) 94.4
ol Abuall Hhalia audil #3gai ol [2] Bin Zhao alladl L A6 2y Jds
Glily ddad Pl e L@hlSlany Loyl duac 4S040l Gph oo sliadll
oblia oSaill g ¢ hlaall andil ddle 48y 53 zasal ) deagill g Lol

.DSCNN-IFA 5 CNN-FA ;DSCNN IFA e ¢l slaadll
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palll joum Caatl dyyelai daayplsa Gulaiy [3] Yarens J.Cruz el & LS
idee DA o leday g ) dpaeall milicall s1ilas pde e CaiSll _elial)
Gl el aladinly Alad G dilee cha) P o sesall Gusilly Hlalll
aplsall s il Coelily csllaall il e Jseanll ddile dpac
)il die lieY) g WAAT 2 gal cilahin) g e oY) 8 o)
Aalie Aglos 26K e Lalial) s

Lnaall Gl o 40l Lagie dubyy [4] BO LI Alladl 3l Gyl el
33 3 gl elhaaly punll Aadatll DA (e lisys ) adlse pan3 48y (]
Leluall Gliggyll Aadinl 2 Gus Cggyll Jee dalue b ddagioadl Lol
Aaudllly 09 58Ny ¢ LyeSlly CVYIy clyillally abludl delia 4 aljie JSa
o Alule 35 sayy Gaatll G s Allad) AT pey 5l s ddeYly
da el Ayl daia (e Biaall KUKA KR 5003 e liall ey )l o)l
saly) e 135 0.344mm ) 1.529MM e cuaidi) adgal) a3 g ladl o
87.6% Zunsis adgally uill gyl 36

z3 )l Jidasy [5] Lemuel clark p. Velasco allal) g ol 3l dudyal) o
oda eha) s cJaiaall 8 lpeSl Jeally sull Lelilaal) daall 4020
Lahan dibid il Jeall cBlaw cilsa i bl slae) DA e 2l
Levie bl degene ) ol danbie JIKET ) 48U 3)pe (saa) Lgedd Qs
23503 36 (s ol 2ra5 cAguanll Gl Hladly caysi Gllead 3as 505 Afiaa
O By 2y JBy Gligsac 9 o goind (Al dpaall Gl Zila e
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:I | oo oo .!.Liog ail:i—i]l
st oy cLalia) Lagall endpail) hlnsgall gaa) &ill dalall dusssall yiias
Aglaall (3)suY) 8 dysllaal) Agal) claiall gl 488 aaty a8 Adadil) 5o
DhE ld ilaid) &8 o ags Fanlil) ilicalsally sl Alghall el lgiag

.1.19-1.30 g (35 <135 8-8.05 mm

Y Jlaely sanilly clapadll o) z Y A <NT 6 o dusuiall ggiady
V) 3l clilian) ehal pe lelaely gonll 2 a8) daad A1 jlas) 5 degadl)
ed de gueadd el el AT 5 B gl GVl sl
(Bl =0yl liialylll

12 ad) AN JUae¥ (il 7 dgalll o Uy K]

ED 8 g 3 5 Lagy 361 culily alain) 32 o8y AN Jllaely gl
Los 545 deailin e siaill Log 545 288 (il Loy 253) cilegens
(4)J8A & mamse oa LS L (layliaY

Validation and Test Data
Set aside some samples for validation and testing.

Select Percentages - b

a Randomly divide up the 361 samples:

m

W Training: 70% 253 samples |
ii Validation: 15% v: 54 samples I
[T ] Testing: 15% v: 54 samples

| 4 m k

® Change percentages if desired, then dick [Next] to continue.

’ & Meural Network Start ] [ |44 Welcome ]wl\lex‘t ] ’ @Cancel ]

gl s Agaly (4) 52
LS Excel geliy gan Lhilly gisl) e g ) JaeY) Gae o o
Laluall laysll 8 ZEY) GleS @lily gpin &5 o(1)dsall 3 mase
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Ol 2 3 ADU output eagdl zalls input Jaall Aesl Jual e
A(5) JRaN A e g WS Ll

H.. P

5‘}' - [l Find Files

New MNew Open ||| Compare

EoEE - - - -
FILE | | | ‘
<= = = ﬁ . ¢ T b Users » TROJAN » Desktop »

Current Folder B Command Window ®
;#*j" : >> load ('C:\Users\TROJAN\DJ

A >> load('C:\Users\TROJAN\DJ
Je>>

VARIAELE | CODE | SIMULINK = EMVIRONMENT | RESOURCES

=]

=]
outputZ.mat (!

Workspace

Mame =
input2
output?

Workspace (& g ally Jaal) dadly coulall 4galy (5)Jsad
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Gl S e dae sy DL B ASLA) Guy 0 il (3)J gand)

Gl guand) 2ao Mse Mse Mse R R R R
Tan-pur-4:4a) a3kl 8 el waaill S il paadll | s ]

2 0.009278 | 0.01265 | 0.007618 | 0.9313 | 0.9056 | 0.9429 | 0.9291
3 0.009527 | 0.00966 | 0.009189 | 0.9295 | 0.9240 | 0.9349 | 0.9294
4 0.01050 | 0.007357 | 0.007255 | 0.92149 | 0.946 | 0.9476 | 0.9291
5 0.01011 | 0.01039 | 0.005307 | 0.92566 | 0.9188 | 0.9623 | 0.9301
6 0.009495 | 0.01178 | 0.009495 | 0.92888 | 0.9142 | 0.9190 | 0.9251
7 0.008988 | 0.01291 | 0.012806 | 0.93288 | 0.9028 | 0.9193 | 0.9262
8 0.008883 | 0.00967 | 0.01066 | 0.93452 | 0.9269 | 0.9200 | 0.9312
9 0.008543 | 0.01264 | 0.009485 | 0.9372 | 0.9068 | 0.9266 | 0.9310
10 0.009540 | 0.009361 | 0.01151 | 0.92933 | 0.9302 | 0.9143 | 0.9272
11 0.007845 | 0.01081 | 0.01354 | 0.94219 | 0.9191 | 0.8988 | 0.9322
12 0.01047 | 0.006436 | 0.007382 | 0.9221 | 0.9530 | 0.9447 | 0.9301
13 0.009029 | 0.00737 | 0.01169 | 0.94029 | 0.9141 | 0.924 | 0.9340
14 0.00854 | 0.01066 | 0.00966 | 0.93649 | 0.9208 | 0.9283 | 0.9328
15 0.008249 | 0.01004 | 0.01361 | 0.93927 | 0.9257 | 0.8965 | 0.9308
16 0.009142 | 0.01221 | 0.008925 | 0.93131 | 0.9105 | 0.9346 | 0.9286
17 0.008575 | 0.009511 | 0.008229 | 0.93643 | 0.9302 | 0.9391 | 0.9359
18 0.008470 | 0.01231 | 0.008465 | 0.93782 | 0.9055 | 0.9370 | 0.9329
19 0.009014 | 0.01058 | 0.01005 | 0.93285 | 0.9219 | 0.9266 | 0.9302
20 0.008349 | 0.01432 | 0.01123 | 0.93835 | 0.8943 | 0.9161 | 0.9283
21 0.007994 | 0.01226 | 0.009188 | 0.9414 | 0.9104 | 0.9317 | 0.9352
22 0.00804 | 0.01563 | 0.007824 | 0.9411 | 0.883 | 0.9400 | 0.9322
23 0.009305 | 0.01028 | 0.01003 | 0.9302 | 0.927 | 0.9253 | 0.9206
24 0.008605 | 0.008160 | 0.01027 | 0.9364 | 0.938 | 0.9235 | 0.9349
25 0.008020 | 0.01003 | 0.001239 | 0.9404 | 0.9292 | 0.9057 | 0.9335
26 0.008347 | 0.01082 | 0.007315 | 0.9386 | 0.9167 | 0.9470 | 0.9367
27 0.008262 | 0.01025 | 0.010147 | 0.9387 | 0.9253 | 0.9247 | 0.9346
28 0.008214 | 0.01162 | 0.01035 | 0.9391 | 0.9100 | 0.9271 | 0.9329
29 0.008599 | 0.01008 | 0.01161 | 0.9362 | 0.9237 | 0.9152 | 0.9312
30 0.007603 | 0.01181 | 0.01413 | 0.9436 | 0.9135 | 0.8945 | 0.9316
31 0.007928 | 0.01052 | 0.01069 | 0.9412 | 0.9215 | 0.9220 | 0.9354
32 0.008199 | 0.01328 | 0.008122 | 0.9392 | 0.9018 | 0.948 | 0.9336
33 0.007852 | 0.009587 | 0.01258 | 0.9423 | 0.9284 | 0.9055 | 0.9347
34 0.009024 | 0.009405 | 0.009768 | 0.9328 | 0.9313 | 0.9273 | 0.9318
35 0.008482 | 0.01169 | 0.01091 | 0.9377 | 0.9116 | 0.9195 | 0.9310
36 0.008219 | 0.011255 | 0.01002 | 0.9389 | 0.9170 | 0.926 | 0.9337
37 0.008584 | 0.008693 | 0.01127 | 0.9366 | 0.9368 | 0.9135 | 0.9332
38 0.008160 | 0.010793 | 0.00915 | 0.9389 | 0.9236 | 0.9325 | 0.9356
39 0.007722 | 0.013100 | 0.01188 | 0.9434 | 0.9055 | 0.9088 | 0.9323
40 0.007263 | 0.011258 | 0.0104 0.9464 | 0.9141 | 0.9252 | 0.9383
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(3-40-40) clisuac e o ggind ) dpmial) dpsuanll 220 o Laadls
0 10gsig alilly =l 4k i purelin Lpssll b e slde¥) go Juad)
Mean ¢Uailyl cilagye Jawssic o cuilS Cum (Trainlm qupull oy 46all 46,0l
3 DA gsluis 0.0072637 il 558 DA g5l Of squared Error
(o And sl ay 0.0104542 loal) i DA (golais 0.011258 3asall
CulS Cun Ly Jalad ddle e 408l cudaef a8 @lly ) ALl ¢ il
35(0.92525,0.91411,0.94642) sl e ,LiaVly Giadlly capaill Jalye
deaaall 403l Ml canlsl) (e las Loy e 250.93836 A0S Aol cal,
coase s LS Ale iy 2 8 AV e Aealll JUae DU Alanu) Biaty (il

:(6)Ja

4\ Neural Fitting (nﬂml}— ===

Train Network
Train the network te fit the inputs and targets.

Results -
f fasi
& samples MSE R
W Training: 253 7.26375¢-3 9.46421e-1 e
g
W Validation: 54 112581e-2 9.14105e-1 ]
gining
indicated by [T’} Testing: 54 1.04542¢-2 9.25249¢-1
.
’ Plot Fit ] ’ Plot Error Histogram ]
Plot Regression i
“ [ [T G

é Open a plot, retrain, or dick [Next] to continue.

l & Meural Network Start ] l 14 Welcome [ @ Back H & Next | l @ Cancel ]

2 B0 Al Ay i (6) )
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(2 AU A sand) AN Al (7) SN g
EEDTER . e

Network Architecture
Set the number of neurons in the fitting network's hidden layer.

Hidden Layer Output Layer

$ Change settings if desired, then dick [Next] to continue.

[ & Neural Network Start I [ 14 Welcome ] ‘ 4@ Back H & Next ] l aCanceI I

2 A0 LGl Lpand) ASuil) A0S (7) Joi)
(8) IS & damse 2 AU A A0l MSE £ UadY) Cilayye o sia Aadl

Best Validation Performance is 0.011258 at epoch 8

10t
—Train
= Validation
= Test
<. oKk 8 e Best
7}
E
£
o
=
W
T
p
©
3
[*2
7))
c
© —rrrs
o
=
10‘3 E L L L L L L |
0 2 4 6 8 10 12 14

14 Epochs

2 A3 UaiY) cilay o MSE 4ad (8) sl
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Training: R=0.94642 Validation: R=0.91411
15 T 15
g O Data = Q  Data
= p=3 ——Fit /
o o
2 || S y=T
® 1 ® 1
o
S =
= ¥ o o,
i M~
© @«
& 05 o 05
q l’ 9 _,:«;'f
5 3
F 4
% 0 5 of X 8
(o] - 1 X ¢ o a
0 05 1 15 0 05 1 15
Target Target

Test: R=0.92525 All: R=0.93836

O Data o

Output ~= 0.86"Target + 0.0068

Output ~= 0.88"Target + 0.0083

o}
o}
o}
g
Q
1

0 05
Target

2 AU R Llajy) Jalas (9)Jedl
: ) Gl )8l g5l gz dgalll) £ Uy [
Ranan A Ga el 17 s (Ol —¢3ll) bl Silad) el liby fpis o
A5l Capail e 11) e sene ED b Lganusit 3 il Microsoft Excel waliy 8
e Apac 241 Ll alae) S (l)laay sed 35 cleaili (e @iaill 5ed3
Bk e (il (gbaall Chat¥l) 3aly ids (Lilasdl (bl Calad¥l) a5 Jao
el el el ad (4) Jsaal) Cpamy cpally Jaall cida G e saals dds

Jlae )la Glagadl agul) G5l adlly lsia)lll 206N adlly 5 2021 ale o ualud)
cseill A8 138 5 dulEl) dialsall
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2021 ple (o udbead) gl Aagail) ALyl ilud) g b (4)Js2a

Alall ki ) Al &350 aosd L) o3,
mm mm g g
8.05 8.08 1.19 1.16 1
8 7.88 1.19 1.16 2
8 8 1.19 1.17 3
8 8 1.19 1.19 4
8.05 8.11 1.25 1.25 5
8.05 8.1 1.19 1.13 6
8.05 8.08 1.19 1.11 7
8.05 8.07 1.19 1.14 8
8.05 8.1 1.2 1.24 9
8.04 8.04 1.19 1.16 10
8.05 8.05 1.19 1.14 11
8.05 8.1 1.19 1.15 12
8.05 8.08 1.25 1.25 13
8.05 8.09 1.19 1.13 14
8.05 8.08 1.19 1.13 15
8.05 8.13 1.19 1.17 16
8.05 8.13 1.24 1.24 17
8 7.99 1.23 1.23 18
8.01 8.01 1.19 1.15 19
8.05 8.05 1.23 1.23 20
8.04 8.04 1.19 1.13 21
8.05 8.14 1.25 1.25 22
8.05 8.11 1.21 1.21 23
8.05 8.11 1.19 1.19 24
8.05 8.05 1.19 1.15 25
8.05 8.06 1.19 1.17 26
8.05 8.09 1.25 1.25 27
8.03 8.03 1.19 1.11 28
8.03 8.03 1.19 1.13 29
8.05 8.07 1.19 1.15 30
8.03 8.03 1.19 1.19 31
8.05 8.08 1.19 1.15 32
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8.05 8.1 1.19 1.15 33
8.05 8.12 1.23 1.23 34
8.05 8.07 1.19 1.09 35
8.05 8.05 1.19 1.09 36
8.05 8.08 1.19 1.19 37
8.05 8.08 1.19 1.16 38
8.05 8.1 1.19 1.17 39
8.05 8.06 1.19 1.11 40
8.05 8.12 1.21 1.21 41
8.05 8.8 1.19 1.13 42
8.05 8.05 1.19 1.1 43
8.05 8.1 1.2 1.2 44
8.03 8.03 1.19 1 45
8..05 8.06 1.19 1.05 46
8.05 8.08 1.19 1.06 47
8.05 8.1 1.19 1.04 48
8.05 8.08 1.24 1.24 49
8.05 8.05 1.19 1.17 50
0.01281 0.0421 0.020863 | 0.05834 <l ady)
§ Jal)

@ C.o.ay 9 LS ‘)g-u-: 17 BJA&) Q\;bﬂﬂ C)AJ\} Jdaal L“;th.& 2aa% e.\.v
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Slad) kg 035 @Al Jal) oladi (5)dsas

cijaiy) A | dba) | cibady)
A @had) | B gl
kil il oSt alst 254
(@A) (d) () (d)
0.0014 0.024 | 0.0189 | 0.0218 | 8, | 2020
0.0107 0.0589 | 0.0171 | 0.0307 | 9 .
0.0083 0.0449 | 0.0101 0.033 10 el
0.025 0.1165 | 0.002 0.0447 | 11 e
0.0123 0.036 | 0.0388 | 0.0427 | 12 .
0.0173 0.0173 | 0.0352 | 0.0394 | 1,
0.0149 0.0357 | 0.0402 0.542 2.8 | 2021
0.0247 0.086 | 0.0207 | 0.0453 | 3.
0.0071 0.0532 | 0.0463 | 0.0793 | 4,
0.0103 0.0537 | 0.0187 | 0.0628 | 5 .
0.0128 0.0421 | 0.0209 | 0.0583 | 6 e
0.0244 0.262 0.012 0.0608 | 7 .
0.0174 0.0589 | 0.0294 | 0.0534 | g8 .
0.0205 0.0738 | 0.0321 | 0.0652 | 9 .
0.0232 0.0793 | 0.0287 | 0.0715 | 10 e
0.0221 0.0764 | 0.0427 | 0.0792 | 11 e
0.0239 0.2251 | 0.009 0.0754 | 12,

GG ) hilly o
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B dl]:‘ (i [ Find Files
New New Open @ Compare
-

TET - v il v - -

VARIABLE | CODE | SIMULINK | ENVIRONMENT RESOURCES

FILE |

<@ EE Ly € v Users » TROJAN » Desktop » P
Current Folder @
| L o >> load ('C:\Users\TROJAN\Dj
Gl e | >> load('C:\Users\TROJAN\D{
m@if;iiL=“-'i*‘l““ | »> nntool

Workspace

I Name
inpw
outw

«[Lm

Value
17 dou
117 dou

workspace 4 zally Jau) obd (10)Jsdd)
Bla o el 200 @l Lsnme lSed o Gladll e Tan S 3o eha) g
plagad) (35 bl Aeadivad) Jeedill aolsis Agal) dadall 8 Cliganll 2o 3 )
(6)dsaall b Anumga) i) e slae¥)

laned) ¢y Shabld AUl qu i il (6)Jge

Lo Mse Mse Mse R R R R
Gl gl Gy all oaaill Jeaasy yall waadll Jeassd sl
Tadal b
PR
Tan-
pur-
trainlm
2 0.000071 0.000073 | 0.00025 | 0.6314 | 0.919 | 0.068 | 0.60177
3 0.000054 | 0.000013 | 0.00066 | 0.724 | 0.883 | 0.0201 | 0.43569
4 0.000058 | 0.000043 | 0.00031 | 0.688 | 0.890 | 0.4622 | 0.60957
5 0.000181 | 0.000018 | 0.00020 | 0.348 | 0.7796 | 0.287 | 0.30476
6 0.000123 0.000168 | 0.00010 | 0.581 | 0.5090 | 0.999 | 0.58211
7 0 0.000038 | 0.00029 1 0.7874 | 0.679 | 0.83114
8 0.000152 | 0.000083 | 0.00004 | 0.331 | 0.9889 | 0.974 | 0.51903
9 0.000036 | 0.000036 | 0.00005 | 0.898 | 0.9747 | 0.888 | 0.88419
10 0.000001 | 0.000096 | 0.00021 | 0.999 | 0.8558 | 0.949 | 0.85042
11 0 0.000009 | 0.00035 | 0.999 | 0.9986 | 0.4153 | 0.85277
12 0 0.000159 | 0.00002 | 0.999 | 0.8225 | 0.916 | 0.89356
13 0.0000387 | 0.0001478 | 0.00006 | 0.878 | 0.807 | 0.946 | 0.82582
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14 0.0000005 | 0.00006 | 0.00007 | 0.998 | 0.769 | 0.933 | 0.92019
15 0.0000012 | 0.000011 | 0.00005 | 0.996 | 0.968 | 0.8712 | 0.95927
16 0.0000001 | 0.000103 | 0..00030 | 0.999 | 0.834 | 0.8105 | 0.80438
17 0.000032 | 0.000046 | 0.000120 | 0.9021 | 0.659 | 0.8688 | 0.84674
18 0 0.000008 | 0.00031 1 0.975 | 0.950 | 0.96409
19 0.00000001 | 0.000193 | 0.00005 1 0.999 | 0.838 | 0.85737
20 0.00000597 | 0.000017 | 0.00018 | 0.982 | 0.993 | 0.145 | 0.86959
21 0.00001754 | 0.000069 | 0.00021 | 0.940 | 0.937 | 0.226 | 0.80534
22 0.00000009 | 0.000261 | 0.00006 1 0.993 | 0.9697 | 0.92942
23 0 0.000336 | 0.00002 1 0.992 | 0.954 | 0.85398
24 0.0000079 | 0.000128 | 0.00010 | 0.982 | 0.820 | 0.598 | 0.88741
25 0 0.000050 | 0.00023 1 0.982 | 0.151 | 0.84786
26 0.00000522 | 0.000017 | 0.00032 | 0.991 | 0.836 | 0.533 | 0.84607
27 0 0.000188 | 0.00016 1 0.938 | 0.567 | 0.82457
28 0.0000352 | 0.000108 | 0.00005 | 0.903 | 0.863 | 0.999 | 0.82632
29 0.0000073 | 0.000104 | 0.00001 | 0.974 | 0.438 | 0.968 | 0.9148

30 0 0.000040 | 0.00011 1 0.965 | 0.907 | 0.92726
31 0.0000605 | 0.000055 | 0.00003 | 0.818 | 0.992 | 0.990 | 0.83164
32 0.0000250 | 0.000129 | 0.00001 | 0.928 | 0.571 | 0.997 | 0.86333
33 0 0.000453 | 0.00017 1 0.586 | 0.819 | 0.80146
34 0.0000183 | 0.000028 | 0.00015 | 0.954 | 0.995 | 0.939 | 0.87622
35 0.0000098 | 0.000145 | 0.00007 | 0.963 | 0.829 | 0.712 | 0.86945
36 0.0000011 | 0.000174 | 0.00031 | 0.997 | 0.739 | 0.991 | 0.82862
37 0.0000917 | 0.000015 | 0.00039 | 0.642 | 0.977 | 0.998 | 0.75605
38 0.0000015 | 0.00003 | 0.00045 | 0.996 | 0.849 | 0.481 | 0.76825
39 0.000031 | 0.000011 | 0.00042 | 0.904 | 0.980 | 0.991 | 0.74784
40 0 0.00005 | 0.00016 | 0.999 | 0.895 | 0.494 | 0.87768

e (1-18-1) cliguac se o ggind ) dpmiall A guanl) 4508 o) Jaadls
oAl Ak b opurelin Lussll o e i) ae plaedl Gy el Juad]
mse Uiyl culk dia (Trainlm il oy 46sl) 4kl i tansig «ulls
s P golas  0.000000002532 il spe PR gl
inf a8 a5 0000319639 LYl 558 A g5k 0.00000806427 il
Gl Jalye <l G LVl dabeal e Lod 400 culae§ a8y ¢ auall (g
Al Aadl) caaly 85 (1, 0.97547, 0.95009)i il Je jlnaYly (il
Giaty (Aglie deaad) A0al 6l el e lan 4y ded a5 0.96409

P(11)J8a 8 WS ddglle Aayy el ddal) CahaiDU dlanny|
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st e e

Network Architecture
Set the number of neurons in the fitting network's hidden layer.

Hidden Layer Qutput Layer

] [ m 3

B) Changesettings if desired, then diick [Next] to continue.

[ &2 Neural Network Start ] [ K4 Welcome ] [ 4@ Back ][ & Next ] [ ﬂCancet ]

Blasall ¢33 Al L) Al s (1))
1(12) 0 3 Ao g 4] 4020 MSE ¢ UadY) ey Jaus sia dadl

Best Validation Performance is 3.0871¢-05 at epoch 9

Train :
Yalidation |
"=
10.5 Test .
T Best :
17}
E
£
o
i
.10
g 10+
©
3
T
w
c
©
b=
el
1 1 1 1 1 1 1 1 I
0 1 2 3 4 5 B 7 8 9

9 Epochs
Blaad) ¢80 £ Uil cilay e MSE dad (12)Jsll

98



Clugs Gl 3 gaganadila 3 sjea QIS 2023 ale 3 2wl 45 alaal) Cad) daals Alaa

Training: R=1 Validation: R=0.97547
o 00— ~ 004 =5
3 oo F:ta § -*F:ta
D ol [snmny iy B o] 5 ver
;:-; 0.03 f?”
go.oza 'E
= 2 003
o002 S P
Y oois Y 25
3 oo 3 005
3 ooos 3 il
001 002 003 004 0025 003 0035 004
Target Target
Test: R=0.95009 All: R=0.96409
< S 0045
S. 0.04 & Data § s < E:ta
?, 0.035 ‘f 0035 Y=T o
§ 0.03 B 003
S - S 0025 ©
T & 00
y o ?0.015
20.015 s 001 &
3 ool %u,nns
0.01 0.02 0.03 o © 001 002 003 004
Target Target
Sl 059 il R BLEY) Jalas (13) Jsa
Blagaall 5l il (7)dsaall b Al gilidl) e slae¥) g
Blaedl 8 Jialld o il il (7)J gaad)
Tan- Mse Mse Mse R R R R
pur- Gy uill paaill Jaand il | paadll | lassd s
trainlm-
nnstart
2 0.000013 | 0.00000022 | 0.0000237 | 0.867 | 0.999 | 0.973 | 0.86284
3 0.000018 | 0.00000067 | 0.0000786 | 0.784 | 0.998 | 0.997 | 0.80607
4 0.000007 0.0000078 | 0.0000526 | 0.913 | 0.847 | 0.764 | 0.84461
5 0.000019 0.0000042 | 0.0000124 | 0.817 | 0.979 | 0.950 | 0.82792
6 0.000016 0.0000173 | 0.0000233 | 0.799 | 0.998 | 0.866 | 0.80134
7 0.000018 0.0000014 | 0.0000171 | 0.797 | 0.997 | 0.913 | 0.84397
8 0.000013 0.0000684 | 0.0001391 | 0.833 | 0.856 | 0.893 | 0.79164
9 0.0000083 | 0.0000366 | 0.0000352 | 0.921 | 0.999 | 0.999 | 0.8461
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10 0.0000011 | 0.000016 | 0.0001077 | 0.984 | 0.930 | 0.922 | 0.8068
11 0.000011 | 0.0000001 | 0.0000442 | 0.910 | 0.99 | 0.694 | 0.87619
12 0.000006 0.000013 | 0.0000116 | 0.924 | 0.925 | 0.999 | 0.92148
13 0.000012 0.000001 | 0.0000175 | 0.887 | 0.998 | 0.884 | 0.88025
14 0.000003 0.000020 | 0.0000196 | 0.976 | 0.902 | 0.901 | 0.91325
15 0.000015 | 0.0000030 | 0.0000027 | 0.818 | 0.999 | 0.930 | 0.8418
16 0.0000002 | 0.000026 | 0.0000435 | 0.997 | 0.662 | 0.407 | 0.86495
17 0.000012 0.000026 | 0.0000262 | 0.868 | 0.987 | 0.945 | 0.8353
18 0.0000004 | 0.0000044 | 0.0000143 | 0.996 | 0.926 | 0.842 | 0.9653
19 0.0000013 | 0.0000133 | 0.0000156 | 0.991 | 0.991 | 0.767 | 0.94119
20 0.0000007 | 0.000020 | 0.0000783 | 0.990 | 0.828 | 0.610 | 0.81603
21 0.0000022 | 0.000016 | 0.000040 | 0.979 | 0.784 | 0.995 | 0.92277
22 0.0000020 | 0.0000063 | 0.000029 | 0.999 | 0.991 | 0.962 | 0.95042
23 0.0000003 | 0.000020 | 0.0000063 | 0.997 | 0.917 1 0.95531
24 0.0000752 | 0.000004 | 0.000006 1 0.945 | 0.941 | 0.96521
25 0.0000021 | 0.000006 | 0.0000601 | 0.980 | 0.992 | 0.482 | 0.87311
26 0.0000056 | 0.000007 | 0.0000009 | 0.951 | 0.898 | 0.998 | 0.94586
27 0.0000155 | 0.000047 | 0.000004 | 0.812 | 0.989 | 0.980 | 0.8219
28 0 0.000005 | 0.000017 1 0.912 | 0.643 | 0.96741
29 0.0000023 | 0.000006 | 0.0000341 | 0.956 | 0.999 | 0.996 | 0.92645
30 0.0000006 | 0.000014 | 0.000042 | 0.993 | 0.850 | 0.650 | 0.89467
31 0.000011 0.000006 | 0.0000056 | 0.883 | 0.996 | 0.611 | 0.904428
32 0.000002 0.000005 | 0.0000370 | 0.977 | 0.945 | 0.684 | 0.91346
33 0.0000018 | 0.000004 | 0.000008 | 0.983 | 0.956 | 0.923 | 0.96589
34 0.000028 0.000004 | 0.000096 | 0.812 | 0.958 | 0.967 | 0.82661
35 0.0000004 0.00001 0.000007 | 0.996 | 0.943 | 0.710 | 0.95926
36 0.0000019 | 0.000142 | 0.0000108 | 0..980 | 0.999 | 0.979 | 0.86549
37 0.0000002 | 0.000022 | 0.000008 | 0.997 | 0.998 | 0.564 | 0.87005
38 0.0000018 | 0.000003 | 0.000033 | 0.983 | 0.989 | 0.783 | 0.92556
39 0.0000017 | 0.000007 | 0.000013 | 0.983 | 0.980 | 0.742 | 0.95045
40 | 0.00000003 | 0.0000127 | 0.000066 1 0.867 | 0.998 | 0.85434

ot (1-24-1) Glsuac e o ggind ) dmiall dbguan) 4080 o Laadls
Cpl) 55 P ookt Mse elaal) CilS Cua ol i el Juad!
OWAY) 5 P (gsluis 0.000004 G 55 DA g5l 0.0000752
L) Jeleal dlle Log 4080 e 85 ¢ gall (e 4y a8 a5 0.000006
A5 (1, 0945, 0.941) il Je Hlaal¥ly @aailly capail) Jalye culS Gua
eaaall 4030 Mallyy canlsl) (g lan 4uy8 Aad 85 0.96521 A0S0 dadll cal,
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(14) J<4) pddle By plaull

Ghall ol Alanll) sy iyl
Bylaped) il AN dpuanl) 4,0l A0S0

T RN WS & e

=

Network Architecture
Set the number of neurons in the fitting network's hidden layer.

Hidden Layer

Qutput Layer

24

$ Change settings if desired, then dick [Next] to continue.

l & Neural Network Start ] [ 14 Welcome I l @ Back H ) Mexdt ] l @Cancel ]

Bolasead) it A0 Aynl) ASpal) Al (14) 080

:(15) 0 b o g 4] 4030 MSE ¢ UadY) ey Jaus sia dadl

Best Validation Performance is 4.4086¢-06 at epoch 7

Train
10 Validation |
Test :
I . e :
(7 R P R I Ak, NSO CORUE o - &
£ . S
b [V :
' <
o] :
= ]
L :
T 3
L] 8 s
s 10 :
3 :
o3 :
%} :
= :
S . w0 :
=10 F :
1[]'12 L 1 L I I I I l
0 1 2 3 4 5 6 7

7 Epochs

B lageal) il ¢ UaiY) cilay ;0 MSE 4ad (15)Jsal
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Training: R=1 Validation: R=0.9451
5 o Dat ] o Dat
Q .a a S 0014 ata o »,«” d
g i3 Fit 8 b— -
‘f ........ ¥Y=T 3 0omap Y=T /r/,/
+ < -
< o 0.012
& 0015 = -~
& oot -
n S e
E 0.01 o oo
5 :15 0.009 :
o 5
£0.05 £ ooos| -
(s} = 5
& © -
0005 001 0015 002 0008 001 0012 0014
Target Target
Test: R=0.94141 All: R=0.96521
o o D g
ata <& Data

8 om Fit - s
o % o 002

........ v=T .
X ooms +
o o % ®
0.016 2 0.015
ge g
Q oo 3
=] o 001
Y o012 k)
5 =)
2 oo 2 0005
5 5
o - o C

0.01 0.0120.0140.0160.018 0.02 0005 001 0015 002

Target Target

Blaged) Jlb et R BLg¥) Jalaa (16)J)

G o Blased) 05y el bl sl ilinia (17) IS gy
o i (Bl glanall Glai! 4 Ll (glanall Glai¥ly sl gybunal
o bed Glaly 116 s die Opeed el oluall ol
Al e i Glaily 12012 s Bl beal) augidll L 0.058345

:0.020863 sa
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Yory Gudladl gl

25

20

15

— A g el

—_— Tl s ey 10

!\\ 5
r T T D
15 1 0.5 [}

QJslt 4 Liially lnal) LAY a8 oo G (17) Je
Gl plaand) e e il skl ayall Giliiaie (18)JSE) miass
Glehill aleall Bugid) ol We 4 Gdl glmall Galatly il g5kl
el gl Wiy 0.0421 58 (g)lmall CabaiVly 8.071 oo sylaradl
:0.012817 s 4880 e il GihaiVls 8.045 58 )

Y ~T"Iu.u..’ll.n.ujl _).g.n.'ﬂl

35

[\ s
\ 20
\
\

15

1311 ‘-__‘;_-_,-'.7--.03' 3l =Tyl l
_-.J'-_'njl il Tyl I

N\ N

T T
8.2 8.15 8.1 8.05 8 785

Dl 4 Ltally g baall Cilad¥) ad o 5LR0 (18) s
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Al dalad) dcen'gall) duclibaY) dpsand) clSudd) aladiul A lial) clédall B daadlinl) 5 ) 30453
3 o = i) o 3 A @A o 2J

iGN el Hledl Ghat) Aad ol (18)5 (17) cnlall e daadls
Cosaal) sl by el Cle il (glnal) CahasY) Aad e S 58 Zasaal)
- Alaall Baga Balyy AL dpulal) Glialsall Gaa lelaay Glatiall 4
stilana gilly cilaLiicis¥l

ralaliiiay)

@l Gl JlaeYl 50l dglee 8 dpeial) dyaell IS Glasiad L1
i My YY) Dlia 558 e pisy o oS ilandl @il idal)
e ) Jilis AiSae A L Alle 3o sa ilaia

2 &) depill AU (3-40-40) Sl @y dpiall dpadd) 403 cadl 2
O Sle bl Jaleags «tuall o Aydy Lnidie MSe ¢ladl Clegye awsiay
fazall (82 AW Jlaely gl o 15,08 A8 e Aalill aally ddal) adl)
oo Jil daasd) 3 A mgy dlae) (o iSH () s Ny aall daled)
F(San

Slasad) (35 bl (1-18-1) Al il dmiall dyuaall 48 cail .3
Lnidie mse elad] Clape hugio sjlasdl Jhad el (1-24-1) 4l
Al e Al adlly Aiisd) Al G e L)) Jeleags ¢ iall e Ay
st Sha¥) ded (apad & Cua ¢ Jhl gilaall Cba¥l gl o g3
kil g)leal) i) mpiass 0.020863 el ) 0.058345 (e bylasadl
e ilaadl Cilatiie 3asa 3alyy Uy 0.012817 1) 0.0421 (e 5ylasud
il Aalal) gl 8 Aagiall Al @l) il sall Gana il ial il
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tilua gl

e luall clind) 3 Ll sl 50l Lo lilaal dyuasll Gl &3l Gl .1
Sb e Juaiie JS5 daluall L)l 3 JUaeY) @by Jlal aVY) e il
Ay S i e Jpeanll AST alie Yy byl

Aady by dpnlal deliall Jlas 8 xiall 1S3 iy maly aladinl 35 .2
sasa ld latie o Jpaall paid) Gauatl) Jal (e e liall clisd) adly Slas
gl clala s dudlia) Slunsall e s dlal)

sl Aelia g il bl delia Jie Al syl 3003 (g)al cliiahly Hil duln .3
L il o Jpanll 8 ae b ()al cliahliy ail (585 TaSs ilaadl (mn)
8y0a) Apndlill Bhall Dlmlind o ASal ol dgypaxil) csalls el iS4
gl chlgally e WS Pltinls (i) ud 8hme gl jlaia) Bae (JY) Adl)

Ale Lyl sl Al il
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3 o = i) o 3 A @A o 2J

:palyoll

. BORG, D; PINTO, F; SUETAKE, M. Neutral networks as a
diagnosing tool for industrial level measurement through non-
contacting radar type and support to the decision for its better ap-
plication. Brazil, 49-30, 2016, 349-354.

. ZHAO, B; CHEN, H; XU, L. Risk assessment of unit maintenance
based on fuzzy second generation curvelet neutral network. 59,
2020,1823-1831.

. CRUZ, Y; RIVAS, M; QUIZ, R. Ensemble of convolution neural
networks based on an evolutionary algorithm applied to an indus-
trial welding process. Spain, Universidad de Matanzas, 133, 2021,
1-9.

. LI, B; TIAN, W; ZHANG, C; HUA, F. Positioning error compen-
sation of an industrial robot using neural networks and experi-
mental study. China, Nanjing University, 35(2), 2022, 346-360.

. VELASCO, L; ARNEJO, K; MACARAT, J. Performance analysis
of artificial neutral network models for hour-ahead electric load
forecasting . 197, 2022, 16-24.

. NGUYEN, N; ZHOU, J; KANG, J. A calibration method for
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Using a Gaussian filter to reduce the
error rate in time-series forecast models

Abstract:
Time series is an important planning tool in all practical fields, as it
has developed a lot and can be used for the purpose of forecasting
the future and the demand for a service or commodity by major
international companies or institutions to complete their own
planning processes.
Time series may include noise, it is useful to reduce noise to reduce
error rate and obtain more accurate models.
In this paper, a gaussian filter was used to smooth the time series
"reduce noise", then the Arima model was used with the series
Gaussian filter applied to. The comparison between "non-gaussian-
ARIMA" model and "gaussian-ARIMA" model showed a
significant decrease in the error rate with the series to which the
Gaussian filter was applied. After that, it was compared with some
models used to reduce the error rate and improve the prediction
accuracy in previous research, such as (wavelet transformation).
To evaluate the accuracy of the model as well as to compare the
different models, a Root Mean Squared Error "rmse" was used. The
results of the comparison after applying (the wavelet
transformation, gussian filter) to the same data set showed a
significant improvement in prediction but a lower error rate when
using the Gaussian filter compared to other types of filters.

keywords: Time series, forecasting, Gaussian filter, ARIMA
models, wavelet transformation.
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Improvement of the performance of D2D
communications in SDN based LTE
networks

*Prof.Dr.Radwan Dandeh **Dr.Talal Al Aateky ***Raneem Seno

Abstract:

The development of cellular networks and the explosive growth in
the use of smart phones and their applications were accompanied
by an increase in demand for high quality services, this prompted
mobile network operators to find new technologies in order to
increase the capacity of the wireless system and ensure low
response time. Device to Device (D2D) technology was found
within Long Term Evolution (LTE) networks, which enables
mobile devices to connect directly without sharing the base station,
but the introduction of direct communication leads to many
problems the most important of which is the handover
management, Here comes the importance of studying Software
Defined Networks (SDN), which has become an urgent necessity to
process the challenges facing traditional LTE networks, so we have
provided an improved algorithm for the handover process for D2D
communications in the SDN-Based LTE networks environment,
where the improved algorithm was compared with the traditional
handover algorithms used in LTE networks through several factors:
network throughput and delay, average number of handovers and
packet loss rate, and the simulation results implemented in this
research through several scenarios showed that the improved
algorithm gives better results than traditional handover algorithms
and improves network performance.

Keywords: LTE, SDN, D2D communications, average number of
handovers, packet loss ratio.
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