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Optimizing the weights of neural networks
using modified swarm algorithms

Eng. Hussain Biedouh*

Abstraction

A feed-forward neural network (FNN) is one of the most broadly utilized and
fast evolved artificial neural networks. Many computational strategies have been
created to make strides on the calculation of the weights of this type of network.
However, due to the large increase in the sizes of data sets today, the number of
weights to be calculated when using these networks has also increased
dramatically. In high-dimensional datasets, if computational optimization
methods are used directly by applying them to optimize the weights of the feed-
forward neural network, it is impossible to obtain the optimal weights in an
optimal time. Features Selection is a method that gives us a new possibility that
effectively contributes to reducing computational complexity within a
feedforward neural network by reducing irrelevant and redundant features that
can be dispensed with or replaced by a set of several advantage feature. So, it
may be practical to improve the feed-forward neural network by computational
methods if we first use the feature selection method on the datasets. In this
paper, we will test a swarm particle optimization algorithm to optimize a
feedforward neural network with feature selection (filterin%z applied. First, an
optimization model for the feed-forward neural network is presented bK
transforming the network design into a weight optimization issue wit

presenting an actual model that contributes to improving the selection of
features affecting the weights, then a method based on the use of a self-adaptive
(variable) parameter is ﬁresented within the swarm particles optimization
algorithm. In this algorithm, we use the self-adaptive parameter so that the
swarm particle optimization algorithm chooses the optimal strategy for
computational optimization. Candidate solutions are generated based on five
strategies and are finally compared.

Keywords: artificial intelligence, artificial neural network, swarm optimization

* Post graduate student in Software engineering department — Information Technology faculty —
AL Baath University
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https: //datahub.io/machine-learning/wdbc Breast Cancer 2
https: //data.world/uci/connectionist-bench Sonar, Mines
—sonar—mines—vs—rocks/activity vs. Rocks
https://archive.ics.uci.edu/ml/datasets/Servo Servo 4
https: //archive.ics.uci.edu/ml/datasets/isolet Isolet

https: //datahub.io/machine— Madelon 6
learning/madelon Clusters

https: //www.census.gov/topics Housing 7
/housing/data/datasets.html

https://archive.ics.uci.edu/ml/datase musk 8

ts/Musk+(Version+2)

:Python sl 2l Calsdl e sty

Pyswarms
Pandas

Scikit—learn

il Ny 4ad baun 2o Pseudo—code dayyhy ) )lall e juatl) (Sa
P MK Ayysk skl e amy e sial)
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Input: NFE(Number of fitness evaluations), cFE(Current Fitness evalutions),
Nps(Population Size), Ng Number of stratigies, PNp(Parameters), Pg(Selection
Probability), Ng = 10, cur_iter = 0, flag_iter = 0;

Output: global best solution

While cFE < NFE
{

SET PNp to Pm;
for i< Nps
{

SELECT CSG using Pq;
Remove Pm i, t From Pm Nps X Np;
Generate new Pi;
Generate new particle by CSG using Pi;
Calculate fitness of new xi;
if (new xi fits more than the old xi)
{
nsFlagi,
Q=1
Pmi,
t="Pi;
if (new xi better than local best solution)
{
local best solution = xi;
if (new xi better than global best solution)

{

global best solution = xi

}
}

else
{
nfFlagi,
q=1
}
cFE =cFE + 1;
Xi = new xi;
i=i+1;

24




T Gaea a G digad 2021 ale 32 amll 43 alyall Gl daaly Ay

cur_iter = cur_iter + 1,

SNgxNq = sum of each columnin nsFlagi, g;

FNgxNg = sum of each columnin nfFlagi, q;

Set nsFlag and nfFlag to zero;

P_temp = mean of rows in Pm Nps X Np;

P mn, p=P_templ, Np When | = cur_iter—flag_iter
If(cur_iter—flag_iter = Ng)

{
Update Pq By SNgxNg and FNgxNg;
Set SNgxNg and FNgxNq to zeros;
Pmt=P_temp;
Set P_temp to zeros;
flag_iter = cur_iter;

}

¢ (GA) Al ey )leall Jie palpll Gaatl) (Gl g s ¢ Hlady)

A i) Gauadl) 3 lsay (PSO) ASudISl Copudl Gand 430 )lsis

Foie e (el andt LA3E) Clie) ))aS (BBO) dysad) Lilzal

Caall 313 Jalaall pe copadl Cliia Gpuant addiis A1 desend) 4 -1
Galaiy 43 Aualal dppanll A8 oyl cpeatd Alie Sl lsa S
it sl s Ll Gll) Gle sane e il lsall

Sl sadiaadl i) sl diph Aasialy Yol ass A9l dependdl 3 -2
Glegana LY oSl A1 Jaleall po pud) Glipia Gauad da)ylsa
(el sae Qi ok e AlaY) cllall Gle saan o graal il
Ll )y Lppaall A0 COAAS oda ULl Cilesene 23w
On Dlasl) sl Opeadl @bl el Bl iy daala)
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Ao ganall @il lgile Jsanl) @ Al 30 Alha a5 A% Clih
1) Ayl

1 AiBlallg il -4
I Jglanl) b i) el

is gana PSO GA BBO UudPSO
<l
mean std mean std mean std mean std
1 0.834 0.0044 0.847 0.0068 0.859 0.0019 0.876 0.0078
2 0.993 0.0031 0.995 0.0041 0.997 0.0039 0.997 0.0035
3 0.879 0.0258 0.974 0.033 1 0 0.998 0.0052
4 0.78 0.0204 0.86 0.0535 0.983 0.0097 0.944 0.0177
5 0.863 0.0186 0.817 0.149 0.968 0.0253 0.969 0.0015
6 0.559 0 0.551 0.0109 0.542 0.0133 0.544 0
7 0.984 0.0146 1 0 1 0 1 0
8 0.996 0.0053 1 0 1 0 1 0
OWEAY) ek A abpll il (3l caial il
isgana PSO GA BBO dxall PSO
<l
mean std mean std mean std mean std
1 0.831 0.011 0.850 0.007 0.848 0.002 0.850 0.006
2 0.986 0.007 0.986 | 0.002 = 0.993 0.004 | 0.994 | 0.001
3 0.760 0.033 0.826 = 0.054 @ 0.884 0.014 | 0.888 ' 0.037
4 0.730 0.023 0.780 | 0.051 0.919 0.023 | 0.854 @ 0.016
5 0.707 0.061 0.739 0.096 0.838 0.041 0.842 0.084
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0.519 0 0.509 = 0.006 | 0.541 0.011 | 0.502 0
0.934 0.040 1 0 0.973 0.018 ' 0.988 ' 0.006
0.986 0.013 0.985 | 0.013 = 0.993 0.004 = 0.997 @ 0.005
el sl 8 sl lials oluall Greadl) @)l ol il
4 gara Baall JLEd) e GA GA PSO 52all JLd) ga PSO
alibad)
mean std size mean std size mean std size mean std size
1 0.840 | 0.005 66 0.847 | 0.007 171 0.834 | 0.004 171 0.820 | 0.022 72
2 0.996 | 0.003 | 351 | 0.995 | 0.004 | 1953 | 0.993 | 0.003 | 1953 | 0.990 | 0.003 | 319
3 0.984 | 0.012 | 780 | 0.974 | 0.033 | 7503 | 0.879 | 0.026 | 7503 | 0.895 | 0.033 | 480
4 0.947 | 0.020 | 5565 | 0.860 | 0.054 | 55945 | 0.780 | 0.020 | 55945 | 0.821 | 0.047 | 5025
5 0.947 | 0.032 | 10841 | 0.817 | 0.149 H 193753 | 0.863 | 0.019 | 193753 | 0.874 | 0.043 | 9591
6 0.674 | 0.020 | 14070 | 0.551 | 0.011 | 502503 | 0.559 0 502503 | 0.582 | 0.027 | 12960
7 1 0 190 1 0 764466 | 0.984 | 0.015 | 764466 1 0 226
8 1 0 2129 1 0 845650 | 0.996 | 0.005 | 845650 | 0.998 | 0.002 | 2380
LAY sk 8 el Lialy bl el Gyl i) it
ic gana BBO BBO Al PSO PSO
bl Bjaal) JLIA) aa Bjaal) JLIA) aa Alseal)
mean std size mean std size mean std size mean std size
1 0.837 | 0.011 72 0.859 | 0.002 171 0.876 | 0.008 171 0.846 | 0.007 78
2 0.996 | 0.002 | 294 | 0.997 | 0.004 | 1953 | 0.997 | 0.004 = 1953 | 0.992  0.004 | 385
3 0.988 | 0.006 | 612 1 0 7503 | 0.998 | 0.005 | 7503 | 0.966 | 0.012 | 639
4 0.967 | 0.004 | 5539 | 0.983 | 0.010 | 55945 | 0.944 | 0.018 | 55945 | 0.969 | 0.016 | 4512
5 0.973 | 0.020 | 9800 | 0.968 | 0.025 | 193753 | 0.969 | 0.002 | 193753 | 0.979 | 0.024 | 11325
6 0.783 | 0.037 | 13041 | 0.742 | 0.013 | 502503 | 0.544 0 502503 | 0.594 | 0.011 | 12680
7 1 0 171 1 0 764466 1 0 764466 1 0 185
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0 2538 1 0 845650 1 0 845650 1
Al Jglall 48y Laugia e (Mean) lausiall dad J5 il il b
((std) Apleall Lilihasly ddjpe dpa))lsd IS dlauls Lo Jsaall 5 A
Lpuanl) A<l 8 Aliad) Gl Gle sandd Jall aas Jaugie Jiag analls

el 4l

Djliey HLaaYly il Cile samay Lalall gilial) S J5Y) Nsaal) s
el Bh ey sl S debedl ae ) Gliia Gt dga) )l
Al dgalal Apnand) A8 (gl Cpnd dal (e alaall Gauanll

I3 dalaall o ol liga st aplsd o @ O Wiy (@) (e
Laylea Wls .8-7-4-2-1 bl clegane e 48 lef culae] casil
O ax Ly .8-7-4-3-2 bl Clegens 3 48y Juadl cilae| BBO
Loyl iy 6 bl degana Jo olal Juadl ciadd PSO 4y )lea
Comdl Gliia el Aaaylsas BBO Laaplsa ol i oIS (GA) Al

857 desanall o Casill 03 Jaleall as

o S Juail Aaeall PSO 5 BBO e lsa (e JS sl o sl (g
5 & Juail Aaadll PSO y BBO i3 .PSO 5 (GA) dgual) dua)lsall ¢ )
S PSO 5 (GA) dual) i) lsall (e Juzmdl dlaedll PSO L ilily il gans
i Jaxi ¥ Aaed) PSO s (BBO diplally d3jlia .culily cile gena 7
Glegana & BBO e G5 Lin 43 Gl dilegana e mitill sasa

AN dand) bl

GSlo Jmdl (6 Aaedl PSO daayylid Jend o ia¥) cile genal dually
&b duail (GA) dpall i)l o LS . 7-5-3-2-1 bl e gens
il 135 .64 bl Clegane b Jumdl BBO 5 7-1 @bl cile gana
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5 o el dadl PSO 4wyl aias o lie¥) gun canatll dd
okl i 5 Juadl Uaxdl PSO clal o aas 1388, .clily Cile sene

6.4 ol Sl e sane pren (8 (AY) AN lual) Gaeal)
dlail) (e A deganall & 8 () S e Jglaadl jeda

Laplsd ) YL clpa) SLEa) s 65 5 Johall e LD ol oS
slall alaal Jil 2y a3l ccasall 0 debeadl ae copud) e G
ol Apalel dguanll A58 (gl Gauad) bl sl Gyl dalall
Ll Glesandl) Al Adle bl Glegene & dald « pS IS
dall dalie & Gl Dygma e aS JSG J o 13g) oSas - (323Y)
A1 o aally gl 8 Lo i lee Bagale JS Aubuall 3ol (punsy
Gile sana pany A 4 Ladl Wl s il Coal) 48y e Jly
Gaa) Jsalls (GA) Gl Gaa) lsdl) il Ajlaay Diad L Jmdl il i)
O s o WSy ¢ i) Gile sana 8 (FS=GA) @lisall Ll aey Al
Oo Jumdl iy 2lal el (FS=GA) cliaall Uil aey diall due)ylsal

P REAGIN

Oe Jumdl (FS-PSO) @lindll L) s copnd) @lia Opad daa)lsa
-3 bl Glesaas Je Jaall 2ie (PSO) el @lia el 44 led

. 8-7-6-5-4
Lalsa oY Lgaliie IS (FS-BBO) culiual) i) axy BBO e ylsa sl
Skl Gak s dasall PSO 4 BBO (e Tsud ()18 LadSy (FS-PSO
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Gilesana b dumdl € 4y (3-2-1 @bl Glesane o clliy iyl
6 AY) daal) i)

claliiuy) -5
Gl & B mend o Aul) 48 G M) ) 1 DA (g

padl liayyledg cliuadl Lial aaeYU Al daall ¢l dasll
el Sl lsdy Ghaadl Hladl) e 2

AV dalell Calalimay) ) Ulea g ol 1 Jalaall aladinly Alreal)

Slo lealatind vie Agled ST O dypand) A8 Gl Cpand oSy
Gl ilay dla) liailsd pladinly Sl dlle Sy Slesens
bl il

@ad ppatll Gl cila A lealsiiul (S Al ) jlead
Sy Al G Ledsas Jd bl e ey J5Y) et Jal
LUl Clesal) (50 A0ED Glalae ) e Jaxg

333 dalee 2ila) Bph go el Slga cpuat Lailid dady
s o alaeV) e (@Sl 13 Jales) aad) dgluall 44,k
5l sy «lilall dagla o Lo and ) a5 i Ayl (35

335 (ON The Fly) sl Juiill ¢y b dyeaall 400 50 US

Ll e Adliie £ 15 pe Jaleil) 8 Ly
oo il pluall 2@l e JE ) e sd) L) diph ()
) Lpele) Aypaal) A0 Gl et Allie s pas Jl (335l
Gl Glesane 8 3ilies Lgieal il e Jpanll Glaa (Sey
Gl daa s el Slial o aldieYU das ddlall slady) @il
el dajdy bee aaly iy 8 Sl ) Jeleally dlaed)
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ORags o LYy cliivall 5)b) slie ) dalall G50 dph lad e Jseanl)
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Building several smart models to

generate answers in the medical field

Abstract
The rates of use of treatment and medication via the Internet have
increased at a rapidly as a result of the big development in the
medical data available on the network, but searching in this data
for an appropriate answer may be a difficult process. Hence the
idea of a “digital doctor” that provides the appropriate answer to
medical questions based on machine learning in artificial

intelligence technology

This allows avoiding the use of papers in transactions, writing
prescriptions, as well as obtaining medical services without the
need to visit hospitals and doctors, and enables timely treatment

at home.

In this research, three models were trained: LSTM, BLSTM, and
BLSTM Attention, based on data from different sites that were
answered by specialists, with a different number of cells and state
sizes with and without dropout, and these models were evaluated,
the best model was BLSTM Attention.

Key words: deep learning; neural networks; natural language

processing; smart system; medical field.
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Jinear Ranking SVM .laasiul

:il IR (Information Retrival) & gl o)
LAY e Al Ao gana aladiil @

alainy|s post/response
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(a) Standard Neural Net (b) After Applying dropout
dropout 4 ag (7)J8a
Aigdhy) Sl T g gall Aidagl) Qi N Lpsall IS s Cingy LS
Gl e pladinly Gawatll 3 eha) o4 W osale loss function  (3;L.all
ol Daiel axd i Adam dueiyla e Gl 1 8 slae¥) S el
Al B Gaad) alaill lipdal wusl Blde) Bage gl A lsdal) ol
oelall 22l dalls s Gy sulal)

:Adam due))lsa Cauas

1: procedure ADAM(L, a, =, 81, 32, €)

2 wo < Initial guess (initialized at random)
3 mp < 0 (Initial 13" moment vector)

4 v — 0 (Initial 2° moment vector)

5: i+ 0

6: while Not converged do

2 VI(w;) ¢ 22lwd

8: if [VL(w;)| <= then

9: break

10: m;y (*31 -m1‘+(1751)‘VL(W5)
11 Vitl (7.32'V;“F(l*,ﬁg)~VL(W-§)GVL(W5)
12 g+ l‘fﬁr

13 Vig1 %f

L T,

14: Wi+1<—W1‘—Q'm

15: 14— 1+ 1

16: return w;

44



Ul aied o ) pen Al 2021 ale 32 3wl 43 aAlaall Gadf dadly Axe

Jsp eha) e Yoy leahidind (S Gmand Gaa) a8 Adam Lujylsa o)
ol bl e 5l dyhsal il Gl Cuanal SudISI sl )l

Gl iy Qs ) lials o1l Balyyy Al oY) AEN Gl Qg
Ji Gllyll ank e Yy Batch Normalization  ciladall audad alasiul

Al aiSyy 05 =1 py, B =0 Llaely

:(Evaluation Metrics) auiill (ulia 3.4

O kil sl V) daa il 4 aladil¥) a8l (el s BLEU (Wl )
el 8 48aa) den sl Jlie sLasdd) Lea il 5258 o o Jery G il
Jegin N—gram 48y e zly ¢ 4

Ae¥Ya5 BLUE Gulia cilaa = (1)Jsaal)

Ao Ay BLUE (ulia 430
L ade e 10 g B
agill Cinia 19- 10
888 gt e Uil gomy (Sly il sl 29-20
Bla daa i 40-30
s35al Adle daa i 50-40
Jauling Jaa 335l Alle daays 60-50
Al daayill 4 8 daa i 60 oo LS

45



) Jlaall B cilila) Al gt A ilad B sl

o Cuny 1005 0 o o851 e Ble (& (bl 13 lgghany A @ladl )
100 Ll (aaidie 3350) ) Amapal) Leafill ae Gilad 35m pie Jixy il

(Axiipe 3350) (of Amasall Aanjill ae (Bl 2a gy 3l ind

\giddlieg ilill) .4

G & Akl ALY e LY aUa 8 A Ay Jeadl e Jseanll
5 LSTM #35a a5 Encoder-Decoder i e aslaeYl zdla &3
alaaly ¢ (1, 2, 3) WAl e Calise 232, BLSTM Attention 5 BLSTM
O ol 3 oellyy dabida (16, 32, 64, 128, 256, 512) dibas dlla
desane o %50 ity Cappuil) Lpald Aasin) aey Cappudll duals oladin)

J15] BLEU  (uliia aladiny agansi o3 o5 QA calilyl
axay Cells=1 saaly Ll Capuil) aladind (o0 LSTM 4808 i 5 Yl
llas BLEU e slasinly sl daf 0@ 25 Q/A clily Jle 16 dls
Al aaa Joaedy L Gl (3200 ) LYl aais o) o 2.94 4a8 Lo

s aaa xic BLUE=37.65 a5 ded el o llas; 4l saaly
.256

Wa 2o dal g capull aladin) 50 LSTM 3803 (Ll &l
16, 32, 64, ) 3a) a8l 2l Alall aas Jiws g Cells=3  Cells=2
b Aad el o llas a5 (g JU (128, 256, 512
sl Cells=3 , Cells=2 Jal ;o BLUE=41.76 , BLUE=43.18
Megio J<1256 Als aas die &llyg sl

5 Cells=1 A 23y %50 capsd pladind g LSTM 3805y o5
16, 32, 64, ) 3a) adl) 33l Al aas Jiaed o Cells=3 5 Cells=2
Cells=1 dlla 8 BLUE=42.06 4ud e o llas, (128, 256, 512

46



gl atiad o i)y ]

2021 e 32 aaadl 43 Aaall Gl daaly g

Jal e BLUE=44.53 5 BLUE=43.88 _a; iad lef Ll Ulas,
sl Je Cells=3 ; Cells=2
23 Gukit v Q/A Blaad) clilll BLEU e ad (2) Jsaal) coss
(state size) dlall Hlaaly (cells) WAl e Caway LSTM

LSTM 350 ks ic Q/A il cililll BLEU ulita o (2) Jssall

LSTM Without Dropout With Dropout = 50%
Model Cell =1 Cell=2 Cell=3 Cell =1 Cell=2 Cell=3
16 2.94 3.53 5.88 2.35 1.76 1.18
o | 32 5.29 8.24 11.18 2.35 2.35 1.76
'g 64 11.18 12.29 30 3.53 4.71 2.94
© [ 128 1941 39.41 35.88 9.41 14.12 13.00
Y | 256 | 37.65 43.18 41.76 23.53 34.12 30.59
512 32 27.12 25.35 42.06 43.88 44,53

o B el oI (sS appatl) alatinl ae sl Alall aaa S LI a3l

xic BLUE =43.18 & LSTM zisall lgle Jsuamnll &5 dad Juadl o Lol
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axag Cells=1 saals sy Cupdill sasiad (s BLSTM dSus i 5 Lls
Sle llas BLEU Gl alasinly sumill dags ol 215 QA @lily e 16 4lla
il 32l A aas Joaety Liad Y (320 ye) BlaY) apii of ol 5.29 dad
Al saals A3y DA aae el aa (16, 32, 64, 128, 256, 512) ajul

512 Wla pas xie BLUE=48.24 a5 3ad e e lilias

W ae Jal e el aladin) o BLSTM 4805 (apyany L Sl
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zisa Guki ve Q/A pliad) bl BLEUGE a8 (3) Jsaall g
(state size) alall alaals (cells) WAl e Caway BLSTM

BLSTM £ ks sic Q/A 5l clilull BLEU il o8 (3) Jsaal

BLSTM Without Dropout With Dropout = 50%
Model Cell =1 Cell=2 Cell=3 Cell =1 Cell=2 Cell=3
16 5.29 9.41 12.94 2.35 2.35 1.76
o | 32 12.94 13.53 12.94 4.71 3.53 2.35
z 64 20.59 35.41 30.20 10.00 12.35 8.82
© [ 128 43.53 40.59 42.94 32.35 39.41 37.06
Y | 256 | 45.88 43.53 43.76 49.65 50.75 43.53
512 | 48.24 45.88 54.71 49.85 52.47 55.82

BLUE =54.71 _a BLSTM zisail lgde Jpanll & da Juzmdl o aadls
BLUE =55.82 5 cappuaill aladia) axe dllay 512 dlls asa 5 cells=3 xic
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saaly Ly cupdll adiu) g5 BLSTM Attention 4w s 5 Bl
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sty Aed el e Ulas a5 g U (64, 128, 256, 512
sl e Cells=3 5 Cells=2 Jal « BLUE=51.12 5 BLUE=65.29
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16, ) At sl 3l Alall aas Juaxs ae Cells=3 5 Cells=2 ; Cells=1
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e BLUE=66.59 5 BLUE=60.59 _as iud el Ll llas, Cells=1

sl Je Cells=3 ;5 Cells=2 Jal

i Guli xe Q/A 3liadl cllall BLEUWLEs a8 (4) Jsaadl Gaws
.(state size) dlall Hlaaly (cells) LAY e Cauay BLSTM Attention

BLSTM Attention 3 Guls vic Q/A 3jtaal ililyll BLEU i a8 (4) Jsaad)

BLSTM Without Dropout With Dropout = 50%
Attention |-y 0 | cell=2 | cCell=3 | cell=1 | Cell=2 | Cell=3
Model

16 | 647 5.88 10.59 235 1.76 1.76
o [ 32| 1235 | 1647 | 1353 7.65 235 8.82
© [64 | 3020 | 4706 | 3706 | 1176 | 2824 | 3647
% [128| 5647 | 5294 | 5059 | 46.47 | 50.00 | 50.00
% [256| 5294 | 6529 | 5112 | 5235 | 5294 | 5353

512 | 5212 | 6059 | 51.01 | 5235 | 6059 | 66.59
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. Anaconda Prompt - oilEN

[PredictionMaintainer] Input

[PredictionMaintainer] what is hypothyroidism?

PredictionMaintainer] Target

[PredictionMaintainer] the thyroid does not produce enough thyroid hormone this can lead to symptoms of
depression and other problems

PredictionMaintainer] Candidates

PredictionMaintainer] the thyroid gland does not produce enough of its hormone which leads to symptoms
of depression

PredictionMaintainer] Input

[PredictionMaintainer] is it safe to take 50mg daily of eltroxin for hypothyroidism while pregnant?
[PredictionMaintainer] Target

[PredictionMaintainer] eltroxin is not know to e problems in pregnancy thyroid hormone levels in blo
lod must be watched closely

PredictionMaintainer] Candidates

[PredictionMaintainer] eltroxin do t cause problems during pregnancy

[PredictionMaintainer] Input

[PredictionMaintainer] i have had hypothyroidism and noticed palpitations after i had my medication dosa|
lge should i be worried?

PredictionMaintainer] Target

[PredictionMaintainer] they can occur palpitations if you are taking more thyroid hormones than you requ|
ire

PredictionMaintainer] Candidates

[PredictionMaintainer] palpitations occur if you take more thyroid hormones than you need
[PredictionMaintainer] Input

[PredictionMaintainer] what causes pneumonia?

[PredictionMaintainer] Target

[PredictionMaintainer] viruses pneumonia but bacteria are the most common cause in adults fungi c
n also cause pneumonia

PredictionMaintainer] Candidates

PredictionMaintainer] viruses cause pneumonia

PredictionMaintainer] Input

PredictionMaintainer] what is pneumonia?

PredictionMaintainer] Target

[PredictionMaintainer] pneumonia is an inflammation of the lungs usually the inflammation is caused by

. Anaconda Prompt = = n

[PredictionMaintainer

[PredictionMaintainer] Input

[PredictionMaintainer] can delsym cough syrup cause an increase in blood pre

[PredictionMaintainer] Target :

[PredictionMair maybe delsym contains dextromethorphan and some people may have a temporary blood
pressure increase

[PredictionMaintainer] Candidates

[PredictionMaintainer] some people may have a temporary blood pressure increase

[PredictionMaintainer] Input

[PredictionMaintainer] why do i cough after running everytime i stop jogging a have a coughing fit

thi

[PredictionMaintainer] Target
[PredictionMaintainer] you may be having exercise-inducted bronchospasm
[PredictionMaintainer] Candidates :

[PredictionMaintainer] e se-inducted bronchspasm

[PredictionMaintainer] Input

[ ctionMaintainer] my 9 month old baby is coughing really hard while sleeping?
[ K

{

Target

PredictionMaintainer] your baby has a cold or is teething cough important to clear thier airway

Predicti intair
baby has a cold
[PredictionMaintainer] Input
PredictionMaintainer] are there any safe cough medications for a 4 year old with dry cough keeping him u
p at night
[PredictionMaintainer] Target
[PredictionMaintainer] yes the honey is an effective cough suppressant over-the-counter cough supperssant
ictionMaintainer] Candidates
ictionMaintainer] the honey is effective cough supp nt cough is impotant to clear thier
[PredictionMaintainer]
:\Users\CNCLAB\master-deep-learning>

o)lia) die 7 3saill e Aaslll clla¥ly ALY ge Al (9) Jsa)
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Abstract:

This study presents mathematical methodology to determine
distribution of radial and circumferential stresses through current
radius in circular sheet metal when it is drawn in traditional deep
drawing die (the die and holder is horizontal) and angular deep
drawing die (it has slope angle a). It is used forces equilibrium
equations on small element in all drawing regions from flange region
that is external region of sheet metal to central region of sheet metal
(punch bottom region). It is used also volume constancy equations

between two neighbor points in each region and used plasticity
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equations of material. In results, it is presented diagrams of radial
and circumferential stresses through current radius for both die
types (the traditional and angular die). It is observed that radial
stresses decrease in wall, punch profile and punch bottom regions
in angular die case with 7.5 degree slope angle comparing with
traditional die at same design and technical conditions. It results
batter and easier flow of sheet metal in angular die case than
traditional die. Because of that, the angular dies are going to go be
used instead of traditional dies, especially with procedure

experiment after one in this range.

Key Words:

Deep drawing, angular die, radial stress, circumferential stress,

analytical modeling, easy flow.

55



A0 e g o8 o penl cnad) e o itnn g g g Y) ot Al A 9

- -

tdalla

Gaudl QllE Lgd aadiny Al JSE) Gllee e dlee (8 Greadl o) dilee
(1) IS ream gy Agiamall dngilly cliiaalls Jaalally Calldl) ALS (pe Calliy (2) Gpasl)
Apde dapyd Cons Aglee 4 (Al SIS Gpee a QA iy zasa
] S s e lae e JCa elind) dauly il 58 PIA Gt
(Aot L 55k Apidaall daypidll Sloey Jaaldll aghy ) 138 3 o) Bidee (PIA,
dalaidl) 248l dikaie Gt ) Sad gad Lyl Apsed) syl Cas Ledies
Gy ) 1aag ¢ Jame Lzl gyl b ) (Atoead) dapdl) (e dslall
Slew ) Gl&l s s calS ) gl Adle ) A colS ) 280 o
caill wial Aapall e WS Unia Jacldll ey 13 cdylle dpaeall dayall
o3 A oyon (535 sy Sl Al 2l (o8 Alle Canns iy IS s allyg
Glall ve Sl ad dea) bl 4l LS dpaedl dapal 8 el b cilga)
A dayydl) Gn AKaY) g8 Gl G, () dila e daed) day,sl)
CSLy ¢ laall dahie 8 dpnseal) dagpall 2il) lea) 3al) ) Laad (sam QA <Dl
2.1 e oSl s oty e ¥ 13 (8 ] 0l alga) Gl sald) G ) Dk
Adle ama oy AalS Glatie e Jseanll Ay clilee cuodial 35 2.2
Lsnsd Ay lilead) 030 o V) ¢ SalSns el diSally Sulgpaed) JSml Jie
ol A lgd s
Cung $3.5-4 ) ekl
Sl Ly oAl
Pla Ge Ll il
7] dalye s2e Je cad)

Blank Holder

Furich

be |\ f; Die
i /




Jeed s Bajgala 3 2021 ale 32 3l 43 alyall Cad) dealy Alas

BN Ly ;U::‘-;\ S QA.LMES\ G andiy ) A 2L Ol P Sllal g
o oA LS (dﬂ\..d\ ;\ﬂsl\) aall el (<G C_ua.d al clldl) Aatdy haolall e
(2) Jsa,

(2) s (1) Jsa

réial) Loani
bl G G gsn A ey JiLs Alle Basa il 2l )
ccenal) Llaad Bl el apaanl ) i) 4a) 68 Sl agial)
aaphlly il daphll Ly Gred) Cadl dlee duhal il aag
Ja it 1Y Lleal) Cliahl aant 8 Lyl daphall 2@ 3 cAyasall/ALlail)
Cljiahll) af aail dleal) Jlat dades 8 aadid 4llatl) daphll Wl sl o
3] Jsial) dalye S 4
Jials 5l & aids Lagy (Lhiad dslon (a3 5aY) clalea) s aail ol
SYERU [ 1 T PUR S FRURYSNUON 5 U PP . S S RCIPEN
A hadl adas ) el dapll w5 IS (S Calea)

Gl zieall ag WS ;
Ujliayy ASlandl oy sl i

PUNGH

ASlall xgalal) 5501 aa bl !
Ayl cihdsal sl (Sa [emee | i "

o Bl waod o (EHERE ' ~s| [F

Rd

Rb



A0 e g o8 o penl cnad) e o itnn g g g Y) ot Al A 9

e A Al il a8 sl Lt 3] ks 5 13 L geads e
Auapad) Aleall e A3l sl o8

e 3ine fulaal) (f liiels Aage 53kt (senl) ol oalyl el Alee
JAahi g g Baawia o0l (3lalia (S

tdaza yall Ayl

1964 5l b D.M. Woo cald) s
@2lE B 3 Greed) Cad) dleal DaS mosa o Jsaadl Caldl G S
Op da Gils s of Caldl sl Nl i) Guladl) deadid) salll
Clig @ )y Wedlly ) pulaill dsilly Aayailly dpplad) Al Y lai)
AWy 4 oam Gilg b ASLadl Jlait) Ll LB syl die el byl
Jeal 4l e sty o Gl Gud ged A0 adl Jabe & W caad

ol cplo ) aalll Glld ey 3sall s 8 58T CDlaY) elld 58y ciliaial
crailly (bl Sliu) Jaa o 3D o S S5 Y il o3 of V) sl
4]

2006 »ls Omer Secgin & Vedat Savas caly) : Ll

QAL Jae Ay elacly Jaalall 358 (mnidty ol daus 30l Gl Cana S
O ofislll (s DIN EN 10130-91 35l sale Caalll aniiils Luyyas Jaalll
&Y 10362 N e Laalill 58 el (alaai) Lagl LS Zapn 15 & dysly Juaidl
ST 2.175 Jidd s m dus <ilS5 3002 N

2008 s\= Muhammet bal , Cebeli Ozec Uald) : Gt

58



Jeed s Bajgala 3 2021 ale 32 3l 43 alyall Cad) dealy Alas

iy lldl) ddla HUadl Coliaily Jaalally lldl) Llgy ,8b 8 Cand) Laghan (S
DIN EN (5Kl (jaidia 3¥s dlaniveal) solddl cil€y o Lpad cancd) 406 e
Lol Jae Ay 50y ae il 358 25 il Glaldl sy 10130-91
S ag 10 mm o ld Caas xie s Juadls dagn 12,5 dae dygly Juzmdl il
6] (st 41850 all oda e Comaall 358 <uilS5 2.3 Adle aas Apusill Juagill
2016 als Adnan I. O. Zaid &ald) :lay),

DUl Caleatly gyl aslall Ayl Al @il 8l ) Gnlll Cang
Gl & Ly (cand) sd-clau) dal))) Glinte Jads Gl cland) 3l
iSlews ulS5 0.5%Mn 5 0.22%C ony illy oSl Nl o salall L gadal
Lol Ll culKy 180 mm Wyhdy 0.42 MM deadioad) Aol day )l
al Bagd oS b J8 2aadll dead Y 130% & bl (aslall JuadY)
i Jlaal alay oK1 QllEl) 3yl jhd Caad 3ol cebaell ol 348 adlins
Aagydl) ASlaw t um) 15%t Jolay Lo o 6 MM & Bl Gl CuilSE aeal)
7] (Al )

Lldas Lelaliy)y claleay) dubal @k ol dumapall cluhall of miied o Lee
sl Caoa (G U (e s Aiamal) dagypill sl jhadl) Canay,

sdaand) caan

‘;;Mdﬁggjkﬁ\c@jd\) ‘QJIAJ\ )M\Mwhj‘fd\z\aw\ 2aa%
CAZ\:\LPAS\}A_DLH\ Q\AL@A_}IB(M\MM&JAJS&;@M\ dayyall
S e gy i

59



A0 e g o8 o penl cnad) e o itnn g g g Y) ot Al A 9

duiamal) dan pill Grand) cad) Adee  ghlia Ay
:lgod 350al) Jaloally Aimmal) Aoyl B Jgial (ghlia
{[8] Cxfie sana ) ndii gd (haeall onadl ilee il Al
il Jalaay MY Jalaa g 2 (Al lpaiall) salally Gl Cipiia @
& ngsadl) deals Maiy)
il by ) Gl by (et Gl L Bl e e
Je 4y Jaaldll 3584 clina) 3ylain) Hlad Caaty Wl 3ylaial Hlad Caalg

A e allal) Aatd g Jalal)
Ashe diay B e Aiase dagydd Greed) ol s Bplee o ha) Uhay (auzalys
t st [9] (phalie L ) i Agaeall Aagydll o i) ey 134T
Laldl) ae (ela o 288 dihie : JgY) dikidl @
Laaldl) pe s e g A0l dilaie 1Al dikaid) e
lal) 3l dilaie s 4G dakidl e
Gyl a8l las dalaia Ayl ddlaidl)

60



Jeed s Bajgala 3 2021 ale 32 3l 43 alyall Cad) dealy Alas

i) 3)lai) dshia tdweldl) dakhill) @
elindl Jaud dalie siolud) dakhiddl
Al Lgilalie ) Agiamal) Ayl 4 and Baa WG (3) JSal G

Blank Holder

‘_A\j‘\y‘ ....I . “

Al skl

dsaldl) dahail) Al dgkhil)

ddlod) Akl Gl 1) Aiaial)

(3) s

Aasl) Adkaie leals Jaaldl) Jaud 2850 ddlaie e WU ol z3saill & dal) Tay
Dealy elind) dila 5 ey laad) Ailaie 23l dila dikie & Jadldll s Y )
Dk pmaiddll Jabag RGN e ) diseal a8l i s ol Jiud
dilaie (e fanw Jad) o Sliel i el d6all gyl = L) Alage JS Lesd ey 2
fanad il LS clalgadll la Jalas § 2Lyl Alaje JS dic j Jaliill meuay L3830
i, i= dabwe ie j, j=1...j-n Ll (4) JSE) maass 2[9]5 [4] pasad) 138 Jal)

.d...i—n

61



A g3y ol 8 panl ) B iana Ay B llgaY) e At A

F

¥ =]

|
| -
I J-
|
L
'lj oz
(4) Jsa

62



Jeed s Bajgala 3 2021 ale 32 3l 43 alyall Cad) dealy Alas

rdgidnal) dag,dll cuad) ddaad ol Judasl

Agalll Y alee aladinl Gelel o ol Caand) 138 8 Ayl Addanll duhall ()
Y alaall pdas Bl ) G Lgald aadiis il il (A 6 deadi)
:[4,9] Juis

A Al gl G Als b g gt slga) any

0y,

1
=13 [(Uri,j - Uei,j)z + (i) — Uti,j)z + (01, = Gri,j)z]

=y aaaill ‘é_ia:\a.d\ Aeay! :Oi o s pall A idaaill Lf)laﬁ\ Aeay! {0 PRGN
sl ) 2kl ASleud) alga) 1Oy RG]
rAglal) el galal)l ) Al 8 Asall) eV laay) aaig

g9 = In (—;f) (2)
J
ti,'

& = In (—]) 3)

to

Eri,j = —E€0i,j — Etij (4)
s e Gﬂj adaasll ,_L.AA b ey zggij o Adaye Gﬁj aJaaill Lﬁ)laﬂ\ Jleary) *Erij
i Uage 3] AL e ASLeud) sty o Ay 8 ] AL ASLedly JLeiY) cgyy
Ag1ay) ASLe) oo
i 1Ry o Ay 2L Al ye e as s aal) ALl Il Ll o
(i=1 i) j Al iy Ll
{0 ALl il S Jlaiiy) s

Ael, ;=

A 2
3 [(ASQ it Asti’j) — Agg i’jAsti’j] (5)

63

(



A0 e g o8 o penl cnad) e o itnn g g g Y) ot Al A 9

ASLad) Jleiil 35 Ay 5 Sl Jlil¥) 35 A
Aeg, ; = €0ij — €oi-1,j D&
= &j — Eti-1,j (6)
:slea) — Jlaiil G Jasiy

0gi,j — Ori,j =

Ny (20gq; j + Agy; ) (7)
Oti,j — Orij =

2 Ei,j

EE (ZAgti,j + Agei,j) (8)

DL leaY) {88 JlaisY) anys

i
Ej = Z Ag; j 9)
i1

([11] ) g 3abs ¢ 3K Jleit¥ ) g sndl) dlga) G 4D L]
o=0y+E *¢ (10)

L Mlaa¥) Jlaidyl € digalll Jalas By ¢ S5 g ot slga) O Can

Gl G Ay dideal) Aoyl (e dihaie JS 8 ClalgaY) o o Jpanll

paall ald cValeay Al cValas pe A4l A3salll cValaa oy () angll

dalaia) (V) Al (e ledy @y Conndl Llee die JS0 3lalic (e dikaie S

saa e S il odgd anall iy ilsl) cValee a3 Glly 3]y (Ll

GJ:' [IXS

t(Jaalil) cias dadlol) A Adlaie) oY) ddhaial)

oda b Axdlys eIy Y lgdiue prall 8 dalie dppaic dagyd il

Op (el eals Or (bl dleaY) (a5 3yi3all ClaleaY) lle miasas dakaiall

dagdl) e dadldll lxia oo ) dlgayl) O Akl dlgals POy SSia) algals
64



Jed auly a9 aib 0

2021 ale 32 aaall 43 Aaall  Cad) daals Alaa

aaall il Auhal dagpall o3 (e oyl 34l 5 ((5) Al e Jaans (Aganal)
((6) Jsall o Juans S 2y SIS I8 Gpslaia ik G

to
initlal stage | j-1
R
R{F1)
ta
current stage ]/
rij)
r{ij1)
Al ey
(6) Jsa

ot
Sjs el 53"5 dr
/2 or 2pot or+dor
of
ar+dor
ta
q/ﬂ't
ar

dr

(5) s

Uilae e Juani (5) Il dam sall (0 olail) (gl olaiVl (g5l o)yl sy
F(Aaball 2 gaa JS 8 AR dp bl aa) Al ¢ ) 63l

65




A0 e g o8 o penl cnad) e o itnn g g g Y) ot Al A 9

ar*t*r*d<p+2*09*sin(dT(p)*t*dr+2,u*at*(r+%)*
(dr)*d(p—(0r+dar)*(r+dr)*t*d<p=

cosa

0 (11)

(e Bxie d@ JIBa) (Sas SIN(AQ/2) = d@/2 moay N 3y0a d@ 41 ()
dalie aladys L 260U clalaal) 8 )5S Lo aay ddludl Alaledl) 250a 23S
dalie luad Guagll) ¢)lE Blaauy) 5 P*0y DISaY) Mea) e g 3 mhaul

(8] 85ianal) claiall b pelaud)

Cual it ae Shilgay) il lalal) Aibeal) e Jeass A4l Aabaall cudghy
Al hadl)

dor =
(ae—ar) s« dr 4+ 2% ar (12)

r txcosa

Jay & Jalss ) Leliats gfie 38 dipa o (12) dlaaladl) dlalaal) 440,
el el Aalaall Jpasll (Sas [4] Trapezoidal dssa aladiuly Lae Jalsil)
:& PXS (12) 4agyld) Adaladl) C_\mﬂ dus cala QSA.J\

N _— r(i,j)-r(i,j-1)  [060@,j)—or(ij) |, 2xuxat(ij)
O'T(l,]) - O'T(l,] 1) + 2 * [ r(i,j) ta(i)*cosa
c0(i,j—1)—or(i,j—1)
— +
r(i,j-1)

ta(i)xcosa

aaall cld ADle o adied (6) JSEL mnse o LS Jall il Caial ayaail
Bl sy J85) I3 dkial) 038 (B il Jo1 0AkE G el o Sas

Vb(i:1)=2*n*(R(j—1)—R(j))*(W)*to

66



Jeed s Bajgala 3 2021 ale 32 3l 43 alyall Cad) dealy Alas

r Sl ey dikaiall o3a (8 opiaBls , 1 (il aaal) U

Va(l) — 2 * T * r(i,j—l)—r(i,j) * r(i,j—1)+r(i,j) * t(i,j—1)+t(i,j)
cosa 2 2

e Al JMall Rl Cooa Gl Cings 30y B aasy J anal) 3lsbae
TZ(i,j - 1) - Tz(i,j)
=25 (R2( — 1) — R()) » —— o 05@
t(,j— 1+t )

A A 8 LS Alaye die j Adaid] el il Ciuad o Juass |yl

to x cosa

r(i'j):\/rz(i'j_1)_(RZU_1)_RZU))*W (14)

() Adln g Jaaldl) (yyy Anblgl) Aihaiall) Ayilhl) Aihaia)

oda b dadlyy LIy Y lghiie wall b dalie dguaie dags b
Op (shanall dgaYly Or (bl sleaYl a5 3fi5all Dhalead) lggle aasas dikaiall
Ol O paall LS Al Aagpall o3 (e ikl 381 5 ¢(7) JSA e Jomns

(8) sl (e Jeans Jl) says S8 B (ipslaia

67



Ai) Jga o) 3y B (B Bnand) o) sl (B it gy (o lalga) pan Al ) 0

of
to d
initicl stage ] -1 ’
cim,/2 ar ar+dar
Rl -
R{i-1) —
of
1 i,j=1 or+dar
::(IJ ) t+dt
P
current stage .t{" /
| a
a
o ar
i)
— r cir
r{ij-1)

Jeal (7) Jsa

(8)
Ulas e duani (7) I3 daia sall (O oladl) gkl oladV G o5l o3l 38
Al ¢ ) sl

68



Jeed s Bajgala 3 2021 ale 32 3l 43 alyall Cad) dealy Alas

ar*t*r*d<p+2*ae*sin(%ﬂ)*t*dr—(ar+dar)*
(r+dr)*(t+dt)*dp =0

Al Alalanl) Al e Jemnd L) Aolaal) Cudgds 2 Sbaly

o0 — or
d(or «t) = (T)*t

* dr (15)

Ot oS5 ) Lelipmsy oaia (8 Adn e (15) Aol Asland B,
el Ll Aalaall Jgasll (Kay [4] Trapezoidal assa aladiuly Lae Jalal)
MATLAB iy _ 4la (Kadll
Ok O (i) S8 my (i=1) S8 U8 pnal) 3lslanss (8) IS (005
D)) b LS i Alsya vie | dkil sl il Cias e Joasi jj—1 olliie
:301)

r(i,J)

to x cosa
t(,j—1)+t(,j)

(16)

(Al dbla. Aiale) ALIEY At

69



Ai) Jga o) 3y B (B Bnand) o) sl (B it gy (o lalga) pan Al ) 0

o3 b Axdlyy alYls BV lghiue jrall 8 dalie dpaie dags b
Op husall aleaYls Or (gohaill el oay 8iigall Dhilea) lesle masas dahiall
1h & (9) J o Jeani N alill) dasall slealy PN SlSial) slgal;
Gld Ay dspal o e (il

inifial stage

R{il

et

Rii-1)

current stage

r(i,j

r(ij-1)

rc

-

di Ofyslate  oihdt G aaall
(10) 0=l e (ot JS auyy

Jad)

]

dr

ob*zindo/2

ar

dr

>ar+dor

ol r+d%

{ -

(9) s

(10)

Slo Jiani (9) ISl 8 daiasall (07 olal) (gykaill stV o5l (s 22l

70

:aalll) Adaladd)



Jeed s Bajgala 3 2021 ale 32 3l 43 alyall Cad) dealy Alas

ar*r*d<p*t+2*09*t*p‘d*d@*sin(dT(p)*cos(a'+®+

dP) —u*N x1, xde * pg *dD — (or +dor) = (r +dr) *
(t+dt) *xde * cosdd =0 (17)

4313 (9) JR) A Asiasall (gyhasl) aleadl aalaall olatW L (g gall ()6 A1l A
";c d.a.a;.\
do
N*dcp*rm*pd*d(z)*cos( )+2*09*51n( ) t*xpg*dQ *
sinfla + @ +d@) — (or + dor) * (t +dt) x (r +dr) *de * sind@ =
0 (18)
e deani bl ~Sayly cadgillys (17) dabeadl b (18) Asbaal) iy
A 3l Al
Pd
rc—pg*sin(@+a)+pg*sina * {0-8 * t[COS(@ + a) T

sin(@ + a)] *d@ —or xt*xcos(@ + a) *d@} + uxor =t *
do (19)
Jay & JalS ) lelismts gfie (3 Akpa o (19) Aolaalall Asbeall 418,
@l Ll Aaladll Jpall (Say [4] Trapezoidal assa aladiul Lae Jalsdl)
MATLAB a5y b lgxe daleilly ela (Says
tol WS i Alaye 31 gl (sl i Wb s (10) JSEN Gga
c1x (8@, ) =03 — 1) —c2* (8@ )) - 8@ j — 1) *
os (L) — (@(i, ) - 00, — 1) *
sin(XRLH20I20) 3 = 0 (20)
Op eaall Gl N alas (gl 2ay Lgad z il (Says il C1, C2, C3 cua
A b L) L) Al Gy s ally dilaid) ol b opilliie (il
il Lealas Y dasill gy (A5Y) dadaial)

71

(orxt) = —




Ai) Jga o) 3y B (B Bnand) o) sl (B it gy (o lalga) pan Al ) 0

rc+pg*sina
cl=———
paxcosa

c2 = tana
(R2G-1-R*(j) )+to
¢3 = pa (L@ )+t(i,j—1))*cosa
A2l oolayl (e (20) Aslaall cha (g osb) gmsall Alad 52 coslladll oy
(( Cosml st Aipla) Apaaall Byl (e digyka
()aal) ddlaie) daylyl) dihaial)

pda 8 Andlyy alelly Y] gy jrall 6 Aalie dpaie dagyd uh
Op (shall algalls Or okl aleal) a5 5yi5all Clalgal) lgle ey dikiall
Op eaall Gl Al dapall oda e il 3G S (1) Jal e Juass

(12) J8al e Joans JiSl) sayy S U8 opslaia (pilads

ofl
ta dr
initial stage ] r
w2 or or+dar
R{j) -
R{-1)
of

oW P
current siage t*{)/i /
] B
A

rfij) or

r[ifl r cir
1)

72



Jeed s Bajgala 3 2021 ale 32 3l 43 alyall Cad) dealy Alas

Jssl) (11) Jsal
(12)
:[9] At Asleally Zikial) 538 3 o315l Aales o
d(or «t) = “
(57) s twar (21)
(1) Sl anss (i=1) S 0 J, 1 Culliie s (s ) s (ool
9] sl kil Ciai e Jaans
r(i,j) =
Jrz(i,j—1)—2*(R2(/'—1)—R2(/'))*% (22)

oo o8 JalSs ) Lehyoats gt (358 dapa o (22) dlalinl) daledl) 4,18,
il Ll Aalaall Jgasll (Kay [4] Trapezoidal dsia aladiuly Lae Jalsal)
.MATLAB 44y i als (Sadl)

(hiad) 4Bl Aibie) Ll dibial
oda b Axdlyy L)y Y lghiue jrall 8 dalie dpaie dags b
Op (bl algalls O (orhill sleal) a5 5yi5all Clalgal) lple ey dikaiall
Al & (13) dal) Jo Juans N bl L) slgals PN dlSal) sleal;
dy JSE) 8 glatie Gk (G aaall Gl duhal dagdll ol (e (il

(14) &) Je Joans JSal)

73



Ai) Jga o) 3y B (B Bnand) o) sl (B it gy (o lalga) pan Al ) 0

to
inifial stoge i -1
E{]) s Or+dor
R{-11
=
i1
r{ij-1) e
i)
current stage Bp or+dor
""-‘__h‘ di
;;r
i, Hij1) ®
f L oB*=indw/2
M : &
o or |
i r . dr
-
Jsal (13) Jsal
(14)

(4] F Alsbaall dilaiall o3 & 3l Alolas laxs
d(or «t) = [00 * t * (cosD + u * sin®) — or = t * cosP] *
Pp
rf+pp*sind #d@+pxor*tx
do (23)
(i) Sl aagg (i=1) Jsall i, j=1 oiliie opihads (o aaall Gl aladiul
9] Je deans

c4* (00, j — 1) — 0@, ))) — (cosd(i,j — 1) — cos@(i, j)) — ¢5 =
0 (24)
74



Jeed s Bajgala 3 2021 ale 32 3l 43 alyall Cad) dealy Alas

:[9] ) Al Jaxis culsi C4, C5 s
rf

c4 =-
Pp

5 = _(RUZD-R())+to
Py +(t(LJ—D+t ()

e b Qe ) ety et (3 Rien o (23) Al Asled A,
@l Ll sl Joadll (Say [4] Trapezoidal dssa aladinly Lae Jalsill
MATLAB 4y 4 ada (Sadl

A2ty oalay) (e (24) Aslaall o By gl gamsall Alad b oslladll ey
(Copmdly g Aigyla) Al Fpnandl Bl (s ke

OF alaiall oda Ciljiens ¢(daoldl)l it Zadlgl) dalaiall) 1Y) dahiall e Jall Tay
Aalall g yaall algay! oly o)A A e daliiie ASLandl ofs s ASLadl algs)
ra Ja ola phi Caai 335 il e Alage JS 2ind L jiiall (golay a0
(2), Vol e dilaial o3 Ll ASLend) Jlniily amall Jeil¥) Clia (o
) dddaial) blia A BaY Lot @il Qb ta ASLeull Aad yalyidl 2ay (3)
Glaa & (6) Ualaal) (o ASLand) Jlatily sl Jlad) Slalyi Gl 2y &l
il G Jleal) S i) Gl 5 (5) Al G ¢3S Jlaity) a5
AR laa iy @l 2y ¢(10) Ualaal) (o g gmdll dlea) Clua b &l a5 .(9)
(o Aphadlly ASLeld) lalga) G5 (7) Maladdl (e Agphally ddamall Clalea)
Aeay! Glua salely (13) alad) e (bl alea) Clua (Kays +(8) Aaled)
dahidl o deadll Iyd iy (7)), (8) cValeadl (e ASlaud) algaly asadl)

75



A0 e g o8 o penl cnad) e o itnn g g g Y) ot Al A 9

Caar 058 o sl tall gl o ST ASlaud) dlea) 05$ o W) sa Aty Y
il 1 ool o sl (14) aaall cld Adles (o Casuaall )kl
okl s dagiall ASlawd) pe GEaally Ll ddla Ay ddad ld Caoa

:[4] Ja

rb

zgt*Zm”*Ar

ra
Slandly lina iy Jall ob didad)l aadl) 58 pe oliie Jlaiall 134 K 134
Sall glue ey dSLall alga) ) ASB] ddhaiall JESY) (Sayg dagaia Ay il
el b el sl LS Ay dalally dally 2N, AW laliall A
ASlauall Gad Galiidl (e Jall lay (Gl Jaalall oy ddlaie) Agl) kil i .[4]
Juitl Clea 5% 2 A5l il 48l (sl Cumys dusgyaall Akl xie
(S Jlaayl 58S Jlai) i & Llalp & el Jlaidly ASLaud)
Aea¥) Glaa & Ges Jo¥) Al 8 LS poadll dlea) Glaa & Jlea)
Claa & e (7) Dabedl o amd) slea) Glua 2 (8) dabaall (o (gt

:lagal)

A=o0,xt

= A e L(15) il Wslee Ja e B = 0fF i) Qlia &
Lasidl 4Ll 0.02 ol 5 sral ol u Gl OIS 136 B skl
) dakadll JEN) Lydl Yeas cddll) dlaa) duhal JEy) Sas [4] dagsaa

o) e sby o sl (16) Aslaally gl Il il Coial maay ) 58

76



Jeed s Bajgala 3 2021 ale 32 3l 43 alyall Cad) dealy Alas

A pe Aplill dilaidl Auhal lold dBles daseldlly Zaollly 230G ddlaill Ay
1oAY dalaial AUl JEsy) Lo

dabic) Zalll dabiall Y (@) s dlaie) A daliall e JEY) Ly 1
s B sl (ssbanr o) ST iy A paal) el (gl pasall (s ) a (lasd)
@ le inilly Anlul Al AahY) dlaye die lgiedl dslee Ll el 5
o2 & B i) Clua 2 adl Gy o(lind) 33la) dualal) dakial Al Ll
Udles (0 Bij oshl paiasall il ays ¢(19) ylsill Adlea da o (RDGY) didaial)
(Cmdly (Fgd) Ap)Ss Adyylay (20) Adlaiall oda A aaal) il

dala dalic) duseldll dalaidll ) (laadl dilaie) daghl) dakid) e JEY) hays 2
bl (gl puagall o sl dusgpaall Akl (gyhill pmsall ()5 o (i
r=r + doagyiall B Lghl ded o bldie) 4lia 2 o2y clund) dila 4l
aad) dala jhd Caas dilaa) ey cludl) dala jld Caad [ Cus. pp*SinG
Gl Canys (21) il sl Ja (e (Axall) dilaiall 038 3 B jlaiall Cuesyg
(22) Aabeal) (o dg paall Adaiill sl ylasl)

O s (i) Jad) Aol ) (Sliwd) dila) dwlal) dalail) (e JUEY1 days 3
o8 8B i) Causys oy sl s sl dgpaal) Adaill gyl aamsall ()5S
Akl o3 (A gyl adasall Gy (23) cplsill Aslae da e (Leselal) dilaial
H(De (ysudly (5i9) AL ARyylay (24) aaall @ld Aales (e

liie OIS B [€—Egl laall (andii Cuay dumgjiall B 4shll ded (e a3 o
a3 Y5 [9] Ansaa A jibal) 45l Aad (155 (0.000001 e sal) iall (e

77



A0 e g o8 o penl cnad) e o itnn g g g Y) ot Al A 9

b x Aph o hlde) bt o B bl saas dad e aldie) @blual)
.(bisection 4syla) 4yl Sl

s allil)g A g saal) Balal)

5ol alaie) g MATLAB &y b galing () Wil dngpiadl Jad) dmgia Jysad o
:(10,11] W) caldanall

b caaig 0.5 mm ASlas AISE 1008 (5080 (addie MY 1dg aall salal)
6 eliudly QlE dils HhE Caais 0.05 @lSia) Jalees 40 MM dsseall day,a)
Lad 548 aa 7.5 degree iyl 3100 N Laad 38 ae 0 degree llé Llgy5 mm
:44 ¢ bilinear alaill laaig 2325 N

Et = 1530 Mpa zamy 0.15 > (30 JlaiiV) oS 1)

Et = 222 Mpa zua; 0.15 < (AlSall Jd¥) (IS 13y

196 Mpa J1uiy) g padll slea)

e A Ahas e saladl QN Al 3 3100 N Jaell 58 dad haliind S
Q1] aaoall b dag ke af53e o

e 775 N z5h e Jild) ) dlls 3 2325 N Ll 558 dad Laliiad
Laldlly sl opdnll lisY LaPU dupal sl & 775 N o & 3100 N
(15) JSa o LS (Jaalally Sl

78



Jeed Cpuly Bajgaiia 3 2021 ale 32 axl 43 alaall Gl dadly Ay

(15) Jsa
Clabasal) Jay
L) el ) | P I |
MATLAB Ly &

lalad 5 Al L) DY PA e disad) Zagydll Cad) hlie Ty 53l
e Jpanll (Ko
29.5 MM Lasds Conadl aa Asinaal) Gyl (16) JSEY o

79



Ai) Jga o) 3y B (B Bnand) o) sl (B it gy (o lalga) pan Al ) 0

(16) Jsai
e Jpaall 5 MATLAB iy ) ke S5 LS Zucal )l e alaad) JIA) aay

simulation of Deep Drawing for Mild°$teel 1008 AISI ‘ jR—
500 T ™ —Alpha=175

3

o alpha=0

0ol ~—alpha=75|] |

3001 . ‘

200t AN '
N

100-

Radial Stress

0;

% 5 10 15 20'60% B30y 15 2 5 0
Current Radius Current Radis

A Ualad

[

Je (17) Jsa
(18)

80



Jeed s Bajgala 3 2021 ale 32 3l 43 alyall Cad) dealy Alas

dapall Jall kil Caai e Ll clilgaY) g5 Jahda (17) JSa0 cpy
12 (7.5° Qe Al ) Jilad) allal 8 dasall alga) o Jaadl LSy cdgianall
Al Ly dad e 26.5 mm sl 488 Hhad Caiay Cua 404 dalaia
gl il (3 3S)al ddhie oladly Lagyn (<l —590 MPa i ) dus
e BBy b dlea) 48 ) Al 4l cun aany =200 MPa 4
=320 el Lyjs assall dlga¥l (adliy 20 MM il Caial ey 4df Jaladdll
—200 el Y olea¥) padliy & Lyys —580 MPa dedll ) Jay & MPa
dandll She Ja algaV) dad oy 14 mm ki et 2ie MPa
bl slga¥) (ld (0% daad) dg5h) ol Qa8 W Leliud) a3yl
Lt pafling =600 MPa Jlss ) Jesi s s> daf (g0 20l dilia A Ty
dad ) LS IS4 MeaV) oy & L 17 mm jld Caual die jiall 4ad )
& elia) Jand (e clind) ddla gl A gay 14 mm ki Caal xie 660 MPa

chine a3 alea) ey gy el 8 S yall dilaie olaily Al s34 iy

Sl lill Gt ye Akl clalgayl g babia (18) JS& con oo
Aggh) Jilall allall Al 8 gyhadl) slgaY) o Jaladall (ge JasDlys Agaeall dagall
26.5 4adll hd Caual) dadl) ddlie die —50 MPa Ly dad (g fay (7.5° Jsall
22.5 ki Caai vie 0 MPa 4 il Lagysi iy cdaia alga) 545 (MM
dhie 4l gl WL gl algal) iy ) ddla ddhie e MM
& (25 alga) 585) 100 MPa 4ied mund (20.55 mm i Cas) il dils
a0l 5l Al 5ye fay & jlaal) dilie 8 150 MPa ) s <G i
14 mm i Caai vie 330 MPa dad alud S5al alasly cliud) dils dilaie b

Agsh) i) Q) 8 W il A 3Sa) ddkie slatly Al sda o Lailay,
81



A0 e g o8 o penl cnad) e o itnn g g g Y) ot Al A 9

MeaY) il dgalie G dalss dad)) dilaie 3 gkl dgay) a8 o8 (0° Jud
fealia ISy gyhaill dlga) ad a5 laal) dilaie 4l V) QL) Callall 8 gLl
Ly 4415 MPa ) (=eanl st 5 430 MPa 4. ) 100 MPa 4.8
Gl dglee 3 G3ailly AU Lapes Y ddkid) ag) ol ddla (s
plaily il il dihie an (A1 8ye il gyhill sleaY) ad agaiy (Grend)
35 5 ey 17 MM kd Caas die Ly 480 MPa ) Jaail 38540 ddhie
oda ufis haly 14 mm i o die 450 MPa 1) sasall 138 ey (aidsy
G s 8 4l (18) Sl Leday WS il S50 ) puasall 138 2ny dagl
@ dall s LS dandl Gl 4yl die gkl algadld Jagiag ¢ i) Gaaay Y Sl
Ala 4l Gan Lee Juadl J< Ayl aialy)y e Lilay Ll (sl ) Alls
MeaYl g ) zall casall 1a 8 Giseall Ayl e ¥ Jild)
Lol a6 3aay ol G Jaud) Lesbaasdl e Sld Jays

| Y i

P Lo o Laa S

Ly il Il 8 lgie 5 J8 Jilad) () 8 Bl cilalaY) o) -1
s Lol dadll ) bl dadll (o Jlall Qa3 ddaaal) cilalgal) 8 9l
Jpany A Adarsal) bl Cilalea) (38 8 sl QA 4 Ll 390 MPa 352,
idee o s 1385 660 MPa 350ay & dghaad) 230 cilalea) (385 600 MPa

Ll I e S Juadl il DB )

JI Bl el 8 Agyhadl) claleaY) of Al clalgal) dabde e Laadl L2
330 Ll ) gkl sleadl deg LSl Al Cus ulill QB b g

82



Jeed s Bajgala 3 2021 ale 32 3l 43 alyall Cad) dealy Alas

490 MPa galil) llall & gykadll algadl) dad ST alo a8 Lyys MPa
Ju 13y leos () 308 dad oy 160 MPa 35aay Laginy il o) ias Lae Ly
QA 8 )l Blee e L Juadl Bl QW G el Alee o e
A G cad) Alee oW Apamal) Aagydll i) g Glld ey 3 gadil)

il

QI Ala e Sl IS Blad) G Als b 7 tie gyhail) alga) of a3
i) dala Ailaie 8 mgamsy Gl adiys sl

olaily dagll die ST aaall olgaYl iy ol Q) Ala 4 Gl a4
aad J5 Y Bl Gl s b oad g G OaS Ak alea) ) sl 5S04
sn Llle @l Cung Aol Lalaa) Alla i) Je Juy Lee 2L 2l (e
Aag i) Cls) Agguss 3al 3 e Tl ool (5l aly3 vie Jadlall ik

gzl

s Slua gl

salall (gyal alai zilad ety Cumy bl zisall ekt Mse (Sey -]
(bending and & Jlsyy 8 86 lae¥) e il Gusyy dpaed)
.unbending)

saldl Galsd s 8B laeY) ge 2l Ll s deall i (Kay LS L2
VN 3l danily Lmguad g Al diaeall

ceblaall = asall & @jally aeaill Al Hlie) Liaf aasy -3

83



A0 e g o8 o penl cnad) e o itnn g g g Y) ot Al A 9

)
[1] Dixit Prakash M., and Dixit Uday S., 2008—- Modeling of metal

forming and machining process by finite element and soft computing

methods. Springer, London, pp.590.

84



Jeed s Bajgala 3 2021 ale 32 3l 43 alyall Cad) dealy Alas

[2] Vedat Savas and Omer Secgin, 2009- An experimental
investigation of forming load and side— wall thickness obtained by a
new deep drawing die. Springer, pp.6.

[3] Najmeddin Arab and Abotaleb Javadimanesh, 2013-
Theoretical and Experimental Analysis of Deep Drawing Cylindrical
Cup. Joumal of Minerals and Materials Characterization and
Engineering, 336-342.

[4] WOO D.M., 1964- Analysis of the cup—drawing process. Journal
mechanical engineering science, 6(2) , 116-131.

[5] Vedat Savas and Omer Secgin, 2006— A new type of deep
drawing die design and experimental results. ELSEVIER, 1330-
1333.

[6] OZEC C., and BAL M., 2008- The effect of die/blank holder and
punch radiuses on limit drawing ratio in angular deep—drawing dies.
Springer, 1077-1083.

[71 ZAID A., 2016 — Deep drawing mechanism, parameters, defects
and recent results: state of the art. /OP Science, 1-10.

[8] VUKOTA BOLJANOVIC, Ph.D, 2014- SHEET METAL FORMING
PROCESSES AND DIE DESIGN. United States of America, pp.279.
[9] Hossam Hamdy Gharib, 2004-ANALYSIS OF THE CUP
DRAWING PROCESS

85



A0 e g o8 o penl cnad) e o itnn g g g Y) ot Al A 9

AND OPTIMIZATION OF THE BLANK HOLDER FORCE. The
American University in Cairo, pp.146.

[10] Dr. Karem M. Younis and Jalil J. Shukur, 2014- Effect of Blank
Holder Inclination Angle on Deep Drawing of Round Mild Steel Cup
with Flange. University of Technology/ Baghaad, 1764-1775.

[11] Dr. ABDUL KAREEM FLAIH HASSAN and ALl HASOON
ABDULHADI, 2014 - Finite Element Simulation of Deep Drawing

Parameters Effects on Cup Wall Thickness. University of Basarh /

Basrah / Irag, 1-13.

86



Jeed s Bajgala 3 2021 ale 32 3l 43 alyall Cad) dealy Alas

87



Al (A NS0 daal aalul lsls 2021 ale 32 amdl 43 alaall  Cadl daaly dlaa

dasging yaall dlioll siliinl Galud ol yapas
Zilagtisue paan 93 laalus'i juSle olsdiuly

*omh) Sl

Bl gl L

Jaile

OSlgall o ading ddiguins Sl bl Claaal 308 Gl skl Call laa (8 S
Cascaded H-cilisivall sasie JLudall GSlall dulyy ol Cun cligiaa) 3aaa0
2l gl Adlide lagilind EDE LA IR e @lldg (Jagail) 3. WS aiiBridge-MLI
B3 o Leilie 5 (e clein Jad) Lnfl i) aasil Ag SN jealiall a8 Cilias
2-LEVEL 4nls) Sl

Jass & &ua « Phase Disposition (PD-PWM) daagljiul (3 gitill & yelal
Qg gAY Sl i) ae Aijlie Koy Lo Ji Lally sgall dasad THD ailsill sl
Jua o dgall Gligine dae Ll Ay ) AlaYl ddhide Jols dage cilaag e
iy Cilygie g 2 shall D ulus 54 5l dsdat died ¢ THD il gl ol
osfill Jare jslady ol HZ 3000 Jels ds5e 205 2ie (PD-PWM) Lagilind e
O 2-LEVEL il LSl b adl a3 %11 ded sl dasd THD bl
3l auatd ML Gpaa] gy 1385 %66 Jsn 2¢ad) dasal THD a8l o5l Jaes
Jagatl

e ity Loy 3aiaal) Ao juy oSaill control VI Uss (385 Jany & yidal) sall) ol
delainy) 4ot 4aadle Je domy WS Gl el e bliall ae el g iy 32

87




il gl o 93 Auded (uSle aladiuly Ay gua g gl olsall Ciliiiaal 3B pUAT 4y ohat

MATLAB/  zalip Gis aldaill sSlae cudi P&O Lpaiylsa Gis MPPT ekl
A8 g5 - ikall Uil A lled bl < pell Cum (SIMULINK

i A8aMe bl (gpunll (Slall cilygival) 2aie (Sl — dpendyl) cilalSl)
THD a5l o5l Jiea (MPPT alial) de Uiy

Lysas - sshyla drala LAl dnigll 4K L Ae lial) daal) dudia jfale®
.danyibrahim2@gmail.com

s - st syl drals A0 Arighl A0S 5o0mial) oy dpeadd) ZEUa duvia yfeale® *
Taals LAy cilaglaall Lin sl 535 Fuia A4S Ll shaall Ui gl iS5 Astin i la® * %
s - ashla

88


mailto:danyibrahim2@gmail.com
mailto:danyibrahim2@gmail.com

Al (A NS0 daal aalul lsls 2021 ale 32 amdl 43 alaall  Cadl daaly dlaa

Development of a driving system for PV
water pumps using a seven-level
Cascaded H-Bridge inverter

Eng. Danny Ibrahim*
Eng. Ahmad Iskandar**
Eng. Kloda Ibrahim***

Abstract

In this research, we have developed a system for driving PV water
pumps based on multi-level inverters, where cascaded H-Bridge-MLI was
studied to improve conversion efficiency, by testing three different
strategies to generate pulses for electronic elements and determining the
best strategy between them, then compare it with the traditional 2-LEVEL
inverter circuit.

The results showed the superiority of Phase Disposition (PD-PWM)
strategy, where the THD ratio of the voltage and current wave was
minimal compared to the other strategies at different carrier wave
frequencies in addition to studying the effect of the number of voltage
levels on THD ratio, and when we simulated a three phase (Cascaded H-
Bridge 7 level) inverter circuit based on PD-PWM strategy at 3000 Hz
carrier wave frequency, the THD ratio of voltage wave has not exceed
11%, While in the traditional 2-LEVEL inverter, the THD ratio of voltage
wave is about 66%, which shows the importance of MLI to improve
conversion efficiency.

The proposed driving system operates according to the v / f control
system to control the pump speed in proportion to the intensity of the
solar radiation while maintaining a constant torque, and also works to
track the maximum power point MPPT according to P&O algorithm, and
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when the system was simulated by MATLAB / SIMULINK the results
showed the effectiveness and reliability of the proposed system.

Keywords — Multilevel inverters, Cascaded H-Bridge, Maximum
Power Point Tracking, Total harmonic distortion.

*Master of Industrial Automation, Faculty of Technical Engineering, Tartous University, Syria,
danyibrahim2@gmail.com.

**Master of Engineering Solar Energy and Renewable energies, Faculty of Technical
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Differential Integral Proportional
Controller Design For Gantry Crane

Control

Abstract:
Automation has become one of the engineering sciences at
the present time which has an important role in scientific and
engineering progress

—The theoretical section presents the basic components of the
control system, such as the element desired to be regulated,
which is the dynamic system whose properties change with
time and the regulators that play an important role in closed
circuits as they work to change the output signal at any
moment in time and the signals of the control system that aim
to study the behavior of the control system with time and the
creation of a control system capable of improving the
performance of the work of the cranes subject to the
oscillation of loads and the design of a differential proportional
controller to control the position of the crane and thus reduce

the vibrations that affect the stability of the crane and thus
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improve the response of the linear movement and the moving
speed of the crane

The Practical section displays the results.

Where:

— Obtaining non-linear equations without regulators and we
studied the work of the lever by adding organizations in order
to improve the performance of the system

— The design of PID the controller’s constants using the
Ziegler—Nicolas method

— The design PID Gantry Crane Control

— study of load sway and and significantly reduce it

Keywords: 1- The item you want to regulator 2-
regulators
3- control system signals 4- dynamic system 5-

Ziegler—Nicolas method
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