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Wireless patient body monitoring using

Zigbee protocols

Abstract

In this research, , we studied the transmission of signals
and measurements of electronic sensors connected with the
patient's body, An electronic circuit has been designed and
implemented. that can read all types of analog and digital sensors
, and transmit readings wirelessly to health care networks, that

adopt Zigbee protocols.

Key words:

Zigbee, Electronic Sensors, Temperature, Pressure
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Improving the properties of SUP3 Steel
by changing the tempering temperature

Ali Saed®  Suleiman AIi2 Ali Hatra3

Abstract

The effect of tempering temperature in heat treatment on the
mechanical properties of SUP3 steel was studied. The heat
treatment was done first by quenching the specimens in oil in order
to get a martensite microstructure, afterwards different tempering
temperatures were used to evaluate the difference of properties
achieved by changing the tempering temperature. three different
tempering temperatures were used and mechanical tests were
conducted to evaluate the resulting properties, specifically a tensile
test, a fatigue test and a hardness test according to Rockwell
hardness. Results showed that there is a noticeable difference in
mechanical properties of the material when tempering in different
temperatures, and the specimen that was tempered at 400° possessed
the best mechanical properties.

Key words: Heat Treatment, Tempering, SUP3, Quenching, Carbon
Steel.

! ph.D. Candidate, Dep. Design and Production Engineering, Tishreen University.
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Manage Network Resources by Studying
Data Distribution and Forecasting User
Traffic

Abstract

The rapid technological development results in an increase in
the number of devices that rely on networks to accomplish their
tasks. On the other hand, this increase requires an environment that
is able to keep up with any change within the network, whether in
data volume, speed or required services, in a way that ensures
optimal exploitation of the available resources and makes them
more efficient. All of that while ensuring best quality of provided
services.

It is essential to predict what will happen to the network is an
effective matter to respond appropriately proactively. Networks that
know well what can happen within the network in advance will be
able to deal with any abnormal event that may occur. It will
maintain the quality of the provided services from any sudden
deterioration.

This research uses LSTM algorithm to predict network traffic,
and then a proactive management model is built based on the
predictions of the LSTM algorithm, which studies the predicted
data distribution. Based on this distribution, thresholds are
determined that express the boundary between normal and
abnormal data traffic.

The model achieves a flexible mechanism for increasing or
decreasing the number of base stations, according to a previously
drawn scenario based on predicting the traffic of data within the
network proactively, and demonstrating the importance of this
process in maintaining the quality of provided services.

Keywords: Data traffic, prediction and proactive management,
machine learning, distributed data.
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872 2012-12-@7 98:00:00 3 43813 . 8814364
871 2012-12-@7 O7:00:00 g A2733 .849670
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Results of Dickey-Fuller Test:

Test statistic

p-value

#lLags Used

Number of Observations Used 1430.

Critical value (1%) .434931
Critical value (5%) 2.863563
Critical value (10%) 2.567847
dtype: floate4a
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se Jeal ge sl Aalall Gl daglll gy ol Ser odlel JSal
IS A Gilsn g (aana olad) (50 Daasal) Daansall (538 of Sars <CDRs*K

gyl e gl Aa Lalis 8 delu 24 558

:LSTM aladiuly 3l AL clily sae) -3-5
vie Gl gaaly delud dua)l) sall (dny Agaie 1aada JS of A il
e A delua (Say o J ) dseall dlagind (Kay UL de sane Jrenly HLal
s Lo dualdl cleldl DA g el 28a Tabis ) il gl o las) S L

Caillay aladin) de Aald (JEaY) @lly (uld el dulus LSTM a5
e Gl ) bl 4 sale) saal) cliladll (e (6% S Ltanh i sigmoid
4iCa (e MinMaxScaler aladiuly A sen bl de sana g (Say .1 N 0

.scikit-Learn

86



Chaaj psmg 8 ke ple 3 guall o s 2023 ale 13 ) 4505l ) dasly Aaa

ey cpiill Glily degane o zisaill BHlge pafiy GULAN dadad 2x
G Al Ay e taas bl o zisall Blee e 388 o Jsanl)
ebliiall @iatl) alaaiuly el ALal (Sey Al laady) el ASie

.cross validation

Ko Al Aiph llia cage adll ol G Ael) Judldl iy
il Gl clesans I e QUL desane i as Leaiiil
iy ez sall il leaadind (S A lBadld) e 80% (s il

3wk edlel Cagase s WS saan clily Ao sana o LAY 4l 3aa3 V) oSy

A Ledisad ahall NUmMPyY ddsiias e sl a5 QUL de gana :(plass )
ledadnny  dnludl dnall clghall aae a4 lOoOk back; «clily dcsana
el () (ol iEY) Ao I gane A dnapll Bl panll Jlag) Gpeies
A Ll s Y (1) Game iy 8 s el 38)a Blis sa X dum iy Ae sens
OLEAY Ty il bl dlacy aolid) s aadiiey L (t+ 1) 0 ALl 8 5l

b e Astias IS (X) JlaY) @by a5 S of LSTM 48l adsm
il ccnlne] JSEIL <0 Al bl e ddaie) dilghd ccalie] JS&
Al Aye  JS0 saaly Ape) sshal AEK bl ey Gl

-.numpy.reshape()

87



pdiaal) il AS g gl g i) a3 5 A 3 DA (e ASe) 3 ) 9 3 )

LSTM aladiuly sl -4-5
S LSTM IS 4 Ly diie Ly canly Janey Aipe A o 4803 (ggin
Lpil) iyl o3l gy Basly Aady 55 ey s g hA) Aiihy e DA
A .LSTM J<I default sigmoid activation functioniialyiy) s
&V Alayl epoch @il ase et Je adiad zilad 320 e ASGA) ()N

aaly batch sizedsds aas Hladinl aiyg look_back dglull cillaadlall sae

iy degene o zsall el s Koy laslie z3saill maay of S

) z bl 4 e ki 138 e . cyyilly LERY)

A Gy bl Jigad cang «Olikal) degana dlae) Lo & Al dasll Bl
Ay panill ey AlaY) GUl degens pe X-aXIS saall o Lglilas
il Ao ganay Tualal) clyiilly dplal) Gl de sane Hled) o cclilnd) o)

MYy dabidl bl e LSTM Sl Zabiaall z3lall das DA e
2 G @A) JG) Jgaall e Joans il 3y oS0l o1 unlia e

2-5 Jsall siaie Ala IS 8 Wadll Guylia 3385 aa 35l

88



Chaaj psmg 8 ke ple 3 guall o s 2023 ale 13 ) 4505l ) dasly Aaa

Syaie Alla S 8 Uasd) Luplie saad e il z3sall il 2-5 Joanll

Look Epochs RMSE MAPE MDAPE
1 100 2070.52 28.62 20.03
200 1854.28 46.2 22.91
300 3087.61 36.74 20.18
2 100 1940.8 69.59 32
200 1639.46 26.4 16.47
300 1954.85 60.53 17.92
3 100 1555.69 35.58 17.09
200 1503.83 27.12 16.34
300 1584.55 29.71 18.85
4 100 1534.58 25.18 17.18
200 1940.26 66.68 25.19
300 2120.72 82.57 29.7
5 100 1607.22 32.88 19.34
200 1624.74 48.47 24.95
300 1349.51 24.38 14.67
6 100 1512.79 24.14 13.96
200 1411.81 26.69 15.01
300 1401.08 26.56 16.13
7 100 1633.18 42.11 18.47
200 1626.53 50.77 21.84
300 1631.3 45.07 23.73
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mean 8561221789
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mimn -111.773254
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from scipy.stats import kstest, norm
ks statistic, p value = kstest(my data, 'norm')
print(“ks statistic= ",ks statistic)

print("p value= ", p value)

v 0.5s

ks statistic= 1.0
p value= 0.0

i — iy sl S sl i 7-5 JSal
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T=N+H-L (4)

Q\U;u;

-

square id ‘jpeca Jaadill a8 dae @) Glasall dae :N

square id ea 4eadll A Wy iy Al e @) cilasall 2o :H

square id (s dedll (e leald) g Al s ) cilasal) 2xe L

e sty Aald 433850 5)la) 3aag B (e B S0 Ladaad sl o3a
aus Ay sl Glblee e oly @by csquare id JS e dae ) cilassl)
Agtan (g0 Al @bl

iala ¥ 8 L=05 H=0 (e JS 0S8 byl 385al aphall ol DA
amll g el dan af @l clly 4Sm dlis g8 a8y el ol daay
Jda gﬁj “_11.\\:\.\3\ :\S_); ‘_é cJLﬂ\)S\ e aa k_\.uLLuH "\A..)B‘g L=0 u}S-i ‘;L\JH |
i L dagdy H=0 058 aphall o o dam o cld clily 38 5a ollia oS
Gl Asgana o AUl 53] (ks -2-6-5

o lajite Guli (gymiug square id=5161 e Al 4l
adi lgde gl ddhaidll o3 v dpeld dlane IS clguds dugynall didaial)
ellyy COR*K o Wiy A lgie et Ally claype clibll 4Sa Jon Slaslas
i 4385l B)laY) sang B (e Dlaslaall apend ey 43S Hal BHI0Y) Basy I
P L Basgll
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(Chebyshev's Theory)
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LA Baaaal) cle lulls gile) o Lol S )

99



Aual) iy A8 oy il g i) a5 g5 A o DA (pa AUED 3 f ga 51
. <3t

el =7
1. ALAWE, I., Y. HADJADJ-AOUL, A. KSENTINI, P. BERTIN, C.
VIHO, and D. DARCHE 2018- Smart Scaling of the 5G Core
Network: An RNN-Based Approach. 2018 IEEE Global
Communications Conference (GLOBECOM), 1-6.

2. AZARI, A., P. PAPAPETROU, S. DENIC, and G. PETERS

2019- User Traffic Prediction for Proactive Resource

Management: Learning—Powered Approaches. 2019 IEEE
Global Communications Conference (GLOBECOM), 1-6.

3. BARLACCHI, G., M. DE NADAI, R. LARCHER, A. CASELLA,
C. CHITIC, G. TORRISI, F. ANTONELLI, A. VESPIGNANI, A.
PENTLAND, and B. LEPRI 2015- A multi-source dataset of

urban life in the city of Milan and the Province of Trentino.

Scientific Data, Vol. 2, N. 1, 150055.

4. BROWNLEE, J. 2018- A Gentle Introduction to LSTM

Autoencoders. MachinelLearningMastery.com.

https://machinelearningmastery.com/Istm—autoencoders/.

5. HUANG, C.-W., C.-T. CHIANG, and Q. LI 2017- A study of

deep learning networks on mobile traffic forecasting. 2017

IEEE 28th Annual International Symposium on Personal, Indoor,

and Mobile Radio Communications (PIMRC), 1-6.

100



Chaaj psmg 8 ke ple 3 guall o s 2023 ale 13 ) 4505l ) dasly Aaa

6. QIU, C., Y. ZHANG, Z. FENG, P. ZHANG, and S. CUI 2018-

Spatio—-Temporal Wireless Traffic Prediction With Recurrent

Neural Network. IEEE Wireless Communications Letters, Vol. 7,

N. 4, 554-557.

7. TRINH, H.D., L. GIUPPONI, and P. DINI 2018- Mobile Traffic

Prediction from Raw Data Using LSTM Networks. 2018 IEEE

29th Annual International Symposium on Personal, Indoor and

Mobile Radio Communications (PIMRC), 1827-1832.

8. VERMA, Y. 2021- Complete Guide To Dickey—Fuller Test In

Time-Series Analysis. Analytics India Magazine.
https://analyticsindiamag.com/complete—guide—to—dickey—fuller—

test-in—-time—series—analysis/.

9. WANG, X., Z. ZHOU, Z. YANG, Y. LIU, and C. PENG 2017~

Spatio—temporal analysis and prediction of cellular traffic in

metropolis. 2017 IEEE 25th International Conference on Network
Protocols (ICNP), 1-10.

10. 2021- 8 Benefits Of Proactive Network Monitoring.

https://codecondo.com/8-benefits—of-proactive—network—

monitoring/.

11. 2022- Understanding metric values. Stephen Allwright.

https://stephenallwright.com/metric—values/.

101



Aual) iy A8 oy il g i) a5 g5 A o DA (pa AUED 3 f ga 51
. <3t

12. Cisco Annual Internet Report — Cisco Annual Internet
Report (2018-2023) White Paper — Cisco.

https://www.cisco.com/c/en/us/solutions/collateral /lexecutive—

perspectives/annual-internet-report/white—paper—c11-

741490.html.

13.[2110.03781] 5G Traffic Prediction with Time Series

Analysis. https://arxiv.org/abs/2110.03781.

14. NeuTM: A neural network—based framework for traffic

matrix prediction in SDN | IEEE Conference Publication | IEEE

Xplore. https://ieeexplore.ieee.org/document/8406199.

102



Ald taaa Maaalig. 2023 ol 13 2l 45 alaal) Gl dasls Aaa

gilly sall sy saiall giley adsod yish

dnialy 3930l daysill Sinsi Slyno gla dogad ylI
Sas JalsS alig .a** Ale age dana . af

sl

Bleel e alead Blas 58l Lkt Cuplad) g sl ST 4050 o Gpmall aay
o Y Diina oyslii BlSals avaaill zlaily culadl) g sl il Lild 5,8
e S5 Gl e yinall sl s

A3 bl bl e ooVl bisall sl paad Gl 8 8
Sl ainy il 3 (Ahmadi, 2016) z3ses N Talia) by 3l ks
aillea 8 AKIISH AilSud) (il Tadine (all 558) Lot 4aY1 558l Gl
Ay AN Al Ll Apsh Aad pmd il of WS gl e Ll
Dl Aalal) il il e Uiy 3 ladie) (a6 odais lalal) 45 Sliial
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Acsiie Jas Cigyb die s dae )3l Gl (e ddlia
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Development of a mathematical model to
predict the draft and vertical forces of a
winged subsoiler

*Prof. Mohamed A.Ghanem
**Eng. Weam K. Malla

Abstract:
The subsoiler plow is the most required energy tool comparing with
the other plows due to its working deeper. Defining the draft and
vertical forces is the most important key for successful design and
for the future development.
Depending on the analytical method, we developed this model to
predict the draft and vertical forces based on Ahmadi model (2016),
whose model limited only for predicting the force in the horizontal
direction (draft force) using classical mechanical rules, besides that,
the failure angle is considered as a function of the internal friction
angle only.
Our research based on the general soil failure hypostasis to define
the angle and the radius of the failure which allow to perfectly
calculate the forces on the plow for each situation.
Comparing the results from the developed model with the
American Society Agricultural Engineering ASAE equation and
with the measured forces from literature studies. It is clear that the
model can be applied to predict the vertical and draft force for a
winged subsoiler in different soil type successfully.

Keywords: winged subsoiler, analytical method, angle of soil failure,
general hypostasis of soil failure.

*Professor- Agricultural Mechanization Department- Faculty of Technical
Engineering .

**Student Doctoral Degree- Agricultural Mechanization Department- Faculty
of Technical Engineering.
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sdgmaal) dadylly dadiall

e Al Apallall UYL salpl adl e duelyil) gl Jalias) iy

leans ) ol el 50 s i Bale) cu olud) s (mlisdl
Gl Jabeail folee iy (SSSA, 1996) ASilSia (568 (Gubi dagii (asdl)
e o at)l e clgisal Epsall Gl i (g las saine dglee L3l
YY) Jadiy o Lally dadine dmda Jalse) ALals diphy GlLu¥) jeas 4314
Bal) cllees el AV A oY) (Ol glady) ASa ) il
Dsxe o g 3 o(Raper, 2005) AlSiall odgy ddadiyall L) aal (e 5y Sl
e Az Loy (315800 Ayl dagliag dgyallall Z6GSY 3ol el Gilblees Y
(Hamlett et al, 1990; Adawi ¢lsell 4:3lais duabisally Alall (gginall (mless)
& - Jualaal ali) e oyen fise 35 et al, 1996; Nawaz et al, 2013)
Cuzmidl Aaliyl o aag 53 Aaly) o dpallall 6K 8 5ol kA
il & (L.76)glem® U (1.72)glem® oo dpallall Z36SH 505 xie (25%)
ve Ayl bleasl 56 e dun Ay ((Gaultney et al, 1982) gkl
o Laasl Glall dilaie (8 (oSl Huiedl) dali) e dshll (he Adlida Cilisine
dyshys (257.44)Kpa Lis il 2ie o€ Lalu) & &Y (alawy)
&by (2015 s ATy aabyl) (17.52%) lsiey dpalisy) cuzmissl 3 (21.80%)
Jadl el dpals) cuciil Jadl madl) dpali) e @hall ol ik e Al
Orans sl (20)Cm 5 (10)CM Gee e dnphaall &Ehall 455k ¢ Lsl xe (10%)
Dl dihie) Bl dihie Jind sala Ak elea Ak JS5 Gy el
Lo Gigny Alane 8 Cupal &by 85 (2001 ¢useras plil) (i) g sanal
O Gligiae A L) Cumje Cua degl Ak A o 480U dladila. -
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Afadll lidall cugyy (20)CM Gee o puilaie 0 Blall b & Lkl
il SilSe a0 Adlsy SolSuall dlSall (ghal B ddlide Gilajay dariais
aladiud ofy Ayl dpalll BESH a8y 8 Lkl Gals 1 Gl g dal)
Ll dldes die (0.17)g/em® i lead oamliasl ) GaY o i)
b KA Lpaal 0 Ly (6.44%) laiey dpalusall ana 2y <l (307.4)KPa
Ahe 35t (520 (il Baws Lew (2021 ¢09paT5 Lin cal) Ayl oy (s
Gaaal 50 las Uaay ladle iyl Bl ol o eoadl 515 e laall il
sshadll ) Cumy KA oda e elaill da IS5 L5l Cad laa apesd
e S8 355l (gl aaat o manail) s 8 Y
sl Y i @all el e ainall (il aaadl sape bl el
o el Shadl sl Bl JLed ume JSE Gl o adia g3l Ll
hall slaly 4l A e gl c¥alae Gubi & ey el claaddl)
leny Al Aaplall 8 CUAY) (S Jlaall 138 daiidl ) Jil e 2as
(Mckyes sy sbells bVl W) libuny Sled) IS5 s 3 s S
and Ali, 1977; Godwin and Spoor, 1977; Grisso et al, 1980;
Jaliall dyyl) anall sld) Wil «Godwin and O’Dogherty, 2007)
Axanlly Glaalll (8 daee dpae () zliag (dlaiiall jaliall 48yl duginal)
Caay 4 Gald) 4y @3 delil) gl e 5lbedY) 0S8 slae) ) ddl)
(Moazen & Nemeny, 1999) islly &l slal o Jalial)l ol 4dy,h
day e sae WhSsy Apadl ehal o adie 3 el L) B,
Apadll el APl gl Q) 13 Gy Lay lall ol Jalse Gn Al
(Desbiolles et dale Ayl elya) ag iy dasipe a5 bl ofs dpalal dslal

.al, 1997)
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L JLeil pald misai ey cglae sae ol OIS sl Gl e Ll
Balaton 4yl il byl zasaill ziladll Jilsl e Ayl cand ol ol
G Glaa o Chadll dead A3 ) 38 Clas b Bllal 1989 oo (8
G sl o2 Crandy Al alee ol Cilaadl Lgd Gy Al e slial
W Aasliall (58 apaily By cadll Ll e (o5 dnalll lgd (i daglia
les Al e AVl 2l o Laaba) g ) Slaall o8 gl et
oadg Lad dgpail) adlls zosaill 1 8 Dpunall il G ) S35 e a2
Laacay 45l 05 (e dailed) Al dae i) daglaadl e salaic) of V)« jall 348
z3sall lgadany ) Al )l osill o o ) A8lia) caladinl (e any olad) 350)
aliy L Aadl alaball e paall Glis dulia) AL a8l die S a
daal e sSall Ll s Ehad by misas ekl 2004 e Kasisira
daadll bl saclie duads ((60)CM Gee o Jexiy 38 oo Alle dug,
e Tacina 5 5l USE gy G (gAY (o il G e ey L)
Gl cillua 8 Ll ol gl adie) 5 gl 8 Gl Jisl) (il
dadl e pe Uy sl o Bl il waad &5 ade eliyy el
Caald) adie] elmal) Jand 4a3¥ 508 JAl iy ciyslae ja 58 J8Y ddialls
(Swick and Perumpral, zisei te sacluall doadll o 58l Gllua
OSls Ayl Al o gl lilua (8 )LDl npil) Jil) e 1088)
AeVly cAen o Apaidl) Lo ot A Joal) B pald shaal) zieall iy
2011 e b .ale S asladinl (e Vs oopdl dga (e haall Al
o (75°) sy Oible Gl 35e Al s Sl adsed Aday ans

O slally Ll JLe) L) ld o dndsa b Caldl ade) (G

107



Aanialy 25340 &l cind e e Al 0 5 gl g o) 858 5l (aly ) gisad sk

any Lae o ombll dsdsal 8 DA Lgalaiindy dyda By 8 dliad) 4yl
ad dgliad) Ayl Jag i ald alaagy ale S8 z3gaill aladind

Ll cat Shas e sl Clual z3sa puag 2016 ole Ahmadi 6 Gy,
o el il andi e alllua b Gl By il ) e Sl
s Alanll 8 cadadll LD 28l (55f) (o8 AV ) L et Diliaa
Sle Y] gy duaill e SaY) g8 ) Sy i auds o(SSiaY]
gl Al AaES e Ak pap o gisall o 33l sl ey el
sle sl gsall ALl Gl el Jaal zasall (f ) dila) ¢ il i<y
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Ll i e e binall il Glual la Cinmy ) 23kl Cadie

o DAY lpany sl LSy hanse doely) iy (Rapad) Aald Glund e
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Ialdie ) cruman (S8 L) 55ally 5all 58 Glus e Ry Al 36 1S5 A3
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opsk AlSaly Chadll masi Flad (B el 0o e (S0 (gl paai)
.; ...,

1Al danl) g

toshall el gz dgalll

Dbed) JS3 o s (Ahmadi, 2016) zaser e ol Hled¥) <G pajd o
O dan by (ol Ohsd Dsne s ol e Glysd (e i Eibaall Blel A5l
(r=W/2) gaaliall yla o Ailaall Ciuad by dpual bl diluay 4cdbial aal
& el el (KA ae Bilgie (ali8Y) 1aas ¢ (1-b SN &(1-a Jsadl)
(Ahmadi, 2016; iea (e Cupladd) (e gl 138 e 4fiad) cluhall (e dyall
Ghadll o8 Sy (Aday, 2011; Jiang et al, 2020; Balaton, 1989)
Bhall S Ehaall ae Jalaill e (S Les goall Gaall JI Aaialy 3534l)
(Godwin and Al dea 0 Llaill Q) Sl dgay e dagd))
.O’Dogherty, 2007)

ad ((Ahmadi, 2016) skl & z3sailly jshall z3saill cp @il (S
el Glum ) e ol 45 AN e sjisal) gsil lumpd sl z3sall
3 el (all A0 ALEN Culpall 34T 5 elliyg dadl) Ehal) ol bl Ayl gl
o bl sl Clual (Xy) Adla) dles B il sl calaa Nl
sll AL LSl Jaal skl 38 zagall o n (B al) a5 Siadl)
oS Sl Gl el e ) sl Glea ) Gl oy 35l
olal Al Ll Ay s skl 8 zisaill o Cus AN L) Al Ann
ALY Gald) ade) Cua chii il AAY) Al Al i (B) Gl
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liadiel a8 Al B0l ASY) dsly 2(@) 10} 3 ¢ B = 45 — % wau
By Al B HLed) Gasy 3 ddleiidl A5l bgum dpl o (B) Gles 4
635 O e (B) o ol (oS Lol BN 3l 4 0 A (ggidl)
(Terzaghi, z—; = 0: 4l 385 Wy (P) 2l 348ll dad jaal e Jgeaall

1943; Zhang and Kushwaha, 1995)
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s (D Jsae Jsa ) AT algall L5 Cubial)
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Lok Al o
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(©
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33l (d0) dpamic Ay o plesadl Al AS o graic ahie pajl
Joan (0) Agshill Jul€ e JalSill glialy & adaal) 38 o gl 3l eV alas
kil o 3inall ol luajd o(1-c JSAl) (Py=P) 4k sall e e
LS Ragyl) Ahald) ol alel A5l Led) 8 Aalad) il o Ly (gpainl)
:(2 Jall) (Mckyes and Alli, 1977; Swick and Perumpral,1988) L
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oo dudis «(dB) Apeaiall Andl) o L) ssiae e dadl) 3 348 :dR
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Y e
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(b) 3

Al haial ls Jaese (B il alel A5 Ll a1 DG < (a :(2) Jsal

(XY) gsiuall 2 (2D)

_dW + dP.(sinf + cosPcot(p + B)) + dP,(sinf + cosp cot(p + B))

cosé cot(p + B) + sind )

dP,

Gusaa) Gy Bl gall 1l ¥ ale 3l (GLailN) (o8 Jlaa) & o 2
t0sSs (greainll A5l alaia e (y) 5 (X)
Z f=0>=

dP;cosé — dR sin(¢ + B) — dP.cosp — dP,cosB = 0

ny=0:>

dP;sind — dW — dP.sinf + dR cos(¢ + B) — dP,sinf =0
(1) dabeddl e
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R dP;cosé — dP.cosfy — dP,cosf3
B sin(p + B)
Py hl) 225 (2) Asladl) 8 (3) Aoleall dad ey

DbV Sl Ty Cant (gyeainll alaidl) Sl (dPa) (dPC) (AW) sl
A0 (5) ABMally Canys Ayl (g pumial) a5 (AW)
dW = pgdV

@sbns L) Ldlal ¢l 2(g) ([g/om®] Al dpallall 2560 :(p) o 3
ol LS o(3) JSal Ty Caunyy o(gpmainll alaiall aas :(dV) <[9.81msec?]
bl Gy comila bl oty Dbl () ity Shaall alel 2l et o
Shle) Jii (dV3) 5 (AV2) 5 ot Sled) (AV) iy Ln )l 2hal) il
ey Sl s(dV:dV1+2dV2) COsSad ‘dngdVZ ui idaada & cdpulal)
;406 (6) Al (e (dV)

@rainll Hslisall pan gl (e alus (e ol SLed) aaald duallyg
A= ADLIL ey Gfic dalee a aiel dalae (1dB) acls) A
Sl daillyy dV, = %(L —1)dO sisd) aaa s %(L —7)
Obsd o b hagda (e eda paa e Awilal) @bl aas b dwlal)
QS o 5 = SR(L = 1) kel hae’ (5) 4inlia 531 paall algall )
Jsb of Jliel « (LdO — rdB): dwlall chleDU sl gl il s
(6)
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Sk Caai = 5500 ugd Jsha t AL ey (dO) Aughll sasall 50l pesh
L Ll (il gy X 5500

1
dVZ + dV3 = ZdVZ = §(Ld6 - Td@)S
1 1 1
= § (Ld@ - T'dg) (E h(L - T')) = gh(L - r)2d9

10558 (6) Al A Aslud) lEBall (i ety

(L +2r)(L —r)hd6
6

h 1
dV=%(L—r)d6 +=(L=7)*hd =

1055 (5) DMl i (7) 3Bl e

(L+2r)(L —r)hdoO
6
FAl (9) Al (ans (L) D) Dk caas o) 3)

aw = pg

L=r+ tanp (7)

Sl 5l mdan vie gl Gl Sluld e Al dppaial) 54l
&l (dA) clulall mlau dalua g pae (€)  clulall Jalaa ) g5k (dPC)
:Qi
(L 4 r)hd6 (8)
2sinf
(LdO) olixeli Ciyaica 4ai oo bl sy Sluldll mhu dalue :(dA) o) 3

(3 Jsall) (Wsinp) actiss (e 9

dP. =cdA =c

(10)
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(12)

r.do

Omlad) ley syl Sl e Ul aaall Cluad Sl B ) seai 1(3) JSa)
(dA) dulall mlav dalins (d0) (gpainl) abiall o

LS saaa Ay dagyd ety adad iy (dE) raic ) deald Pla 4l LS
Al Al A sase aaa Jiey Slaall ol (AV)) a0 aan gl 13 (M)
(dPa) Axkiial dypll AES ol ai) Akl sl (58 (il leakiy of iy
e el (el aajall aaall daually ABSH AS)a daS A ) ladal A5l
«(Beer et al, 2009) sysiall JSI by AalailY) A adall Al A Ak
G (120)  saas Aagydl adadll ey ddaal piiie) piilaal Gu dgplaill Gulay
iy @l (V) Aepull dad Lavie (t=ty) clpaill dlaaly ((5S) desaee dcpul

sl lad)

_dm
~ac

il ol fully Ayl AES Aoy :(U) Cus o(U) Aepw (M) ALS)
(4-b) J<a) 35 (12) AL A5l Aaly) Aile AN laady ansall aaall
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dh
_ _dt
sinf
&) Al Aadaiiall A5l aas B sl e g Al ABS 8 el o Cusg
aalidl (L dm\; dj\.u.\ e;;“ uﬁ ).\:..d\ 0)gg UA)M\ @A)Aj\ ?A;“
t0sSs (4-a JSal) (dt) ey duald DA Gyl daly) laie & (dAL) dakaial

((11) Al 3 (13) 5 (12) lidlall iy
(13)

(14)

dh/dt u

(a) (b)
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% r
dAt

(©)

dadaiial) 45l Aal3Y) Adlies rapal) aaall de) DG s (a:(4) IS
L5l gslal) adaial) daliss (C AalY) dilise po didadll gl A (b
Asleall 3 A8l Gagdl) Lomysxias cdh/dt=v*tanB :of Ll (4-b) IS (e
russe (14)

pady
dPa = % tan?
a = v°tan“f (15)
Gsiwa N dakiidl Ll A gl bl dalee Jid (DAL s
t ol LS (AL sanal) daluall Canads ¢ (4-C JSal) o)

(d0) Jltels (L) Lhill Caaiyy (d0) dphills 2aaall (gyilall plaiall dabise Yl
dA, = Z12dO e s
Al Jaxts () dpshils (1) Ll oty sasall 550 plaiie dalise Lilh
10ssid < dA, = %TZdO

do
dA, = (I* — rz)7 (16)

10555 (15) Al 8 (16) A8Ball (msay
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tanf do
dP, = pv? cosp (L% - rz)— (17)
{2y (4) Al 3 (17) 5 (10) 5 (8) Rikad) DU mysats
6pg(L +2r)(L — r)hd@
by = cosS cot(p + p) + sing T
c(L +7)hdo

25inp (sinp + cosp cot(p + B))
cosé cot(p + B) + sind

2 (tan,B ) (L2 —12) dTB (sinf + cosf cot(p + )

cosf
cosé cot(p + B) + sind

+

(18)

: ISl ARl ALY LS (e N,
dP, = Const = d@

b le Joant Sl e Slse siss e (dPy) ippeaial ) Ll
dP; = Const * cosO » df
Al Dlel (B)) (-B) oo Al L) Ayh JolS e dalsill el
005 e Apslbin (pmgitig Aela1 Sl Ayl Fippla (pey aend il L)

= f_BB dpP, = ffﬁ Const * cosO * d6 = Const * [sinf —
sin(—p)] = 2 * Const * sinfs

%pg(L + 2r)(L — r)hsinp
1~ 05 cot(p + B) + sind +
c(L + r)h(sinB + cosp cot(p + B))
cosé cot(p + B) + sind
pv?(L? — r?) tan?B(sinf + cosp cot(ep + B)) (19)
cosé cot(p + B) + sind

+
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Lo el (Py) 8l Jras () dail 385 (B) DbedY) sl a il iy Cam

2L = 0 i) Al By gl il Bl g At e sVl (S

ol iy suls zalin LS 2 e le g akas L) 4Dl o Cus

s sial 323adl) (B) Aushl dad luad (Mathworks Matlab 2016) <l

LS L al (Py) 558l e Lasie (585 illy Y

:JSall (Reece, 1965) 45l 4S st dalall dalaall (385 (19) Ualaal) <5
P,=P,+P.+P,

P, = (pgh®N, + chN, + pv*hN,)w (20)

dalall d8lalls (19) A8dall 43)lae 22 ol any Y Jalse NY, NC, Na cus

il e (23) (22) (21) lBlall (335 duamy DU Jalsall dad ()5S (20)

1 h
(f + 3wtanf ) cosp

Y~ Coss cot(p + B) + sind (21)
(1 + thn[),) (sinf + cosp cot(ep + B)) 22)
Ne = cosé cot(p + B) + sind
h .
N, — (W + tanﬁ) (sinf + cosp cot(p + B)) 23)

cosé cot(p + B) + sind

G o (1) daalll D ey (Pr) dasll) ils o ASaY) (58 22Dy
SV alaid  Balaton Lal a3y . Lllea) (Say Vs 4 558l Luld 5,S SlliaY)
& duadll o L sal e (40%) i dadll ala oo dlSiaV) o
Jal) ) eV e Auadlie ASled) (5688 ol paly Al el G
.(Balaton, 1989)
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4all dlaeLall 368l Cipin daals (4o dpalll ils e GlSaY) (68 il
alue Y1 lgaY) Gy Jduala gsbs sl of Cumg (@) Jalaay
(0n) <Y Nga¥) o) LS ((2) Gaadl Jal& o dusill als o i)
@lls (Kp) dolae Pla (10 (0,7pgz) ll bl sleaY) ANV 0)5 oy
10554 (Coduto, 2001) (26) adally taxy

z
Pf:J tand * o, *t xdz
0

(24)
o, = (ky)pgz + 2c /(kp) (25)
K, = cos? @ : (26)
sin(g + &) * sin(¢)
cosd (1 - \/ 2058 )
) )

Genll S [KN/M?] 4300 3 &) 2leaY) oy,

Y )y 1(8) il dusilly Cilynall (ane Gy A Jelas stand
Jga,lall

Im] il dSles it

cobl) aleals (Y A slea) Aad o (g3 Y Jalas tK

celulall) Jalae :C
el g8 —aaadY) 58l Gt Dlall 1ol e 355l (goall (el Y alae Gaadaiy
1(28) 5(27) ol 35 (Py) Aads8lall asilly (Pyy)

Py =P xcos6+2*Pg (27)

P, = P; * sind (28)
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daialy agjall 4 il caat &l jaa Ao Al N B g8l ol B gly puiill Ly ) i gad gk

z3salll dana (o Gial Jal e UL galiy b AR el A0S 5 A
Liyad Alial (g5l o w7 dgaill Lgadany i Sl 2560 o (S Law yshadl)
Gl e dabide g 1Y luball e aaell Aliall CDAA e degena ie
Slo bl 4@ call a8 8 s jshal) zdsall il S e )3

Adlite Jae Cagyla s daial aghall Bl cad Gilaa

(Owen qulad B Liks dulial) g4il) ad ae g galll Lgalany A1 281 4\
tdsagl Ak 45 8 G.T, 1989)

Goagl Al A (8 el (gsfs Al Al el i) e sl AL W3
o Ol ppiline gramses ddline Bha Glel) ddbde Jeo gyl e
LS Al 35ills al) 38 el o 583l Jalsall b (50 b o(daiaY)
Gl ad ae pshall zisall lgghey U il Ajlie casi (1) saall maagy

A Al M Aed JS v il

Agdia) A yall Jesll ag 55 haal) slagly 45l cilia (1) Jsand

Ll claa Gl aall alagls Jasd) Lag 3

o= e

Qe | s ; iSlaw gl

e T e || e |
- . Sl ) SlaY) 4\_.\..431\ syl

gl c daa A i \Y W

3 o Tanls m/sec

1.67 30.4 18.8 41.8 15 04 |20 \ 26
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(W=20Cm) Lovie Llia Zuliall 2dl) to dysunal) ol 43lia :(2) Jsaal

d PH-M | PH-C | PV-M | PV-C
[cm] [KN] [KN] [KN] [KN]
15 35 6.08 1.1 0.871
24 8.8 11.43 2.0 1.8
28 12.8 14.21 2.6 2.4
36 18.8 20.55 3.6 3.8
37 20.3 21.14 3.8 4.03
38 21.6 22.29 4.1 4.23
39 23.8 23.19 4.1 4.4
45 28.8 28.93 4.3 5.7
Dev% - 16.78 - 11.65

(W=26Cm) Lovic Lia Zuliall adl) go dysunall ol 43lia (3) Jsaal

d PH-M | PHC | PV-M | PV-C
[cm] [KN] | [KN] | [KN] | [KN]
14 3.4 5.87 1 0.884
25 117 | 12.70 25 2.32
27 105 | 14.15 16 25
32 167 | 18.06 2.7 3.39
36 20.6 | 21.48 3.9 4.16
42 232 | 2712 43 5.4
43 252 | 28.11 3.6 5.7
47 29 32.28 4.9 6.69
Dev% - 21.01 - 28.51

¢ shall z3saill e Dygunall 2l 58 :(PH-C) cduliall jall 58 :(PH-M)
z3sall (e Ay gunall Ll )l g8l :(PV-C) cdsliall iuulyll o5l :(PV-M)
. skl
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(2&3) oalsaall e b Lot Ja i 1(4) Jsaal)

Average Ph-c Pv.c
Dev % 18% 20.08%

gaselll lgdany ) el 68 o G W g2 (2&3) Cplsall e el
Lsiad) Al Cles 5 cAiliae L sleef die @llyy Lis dulia) gl shaall
G5 (Devob) Llis 1uidl adll e jshaall zisaill (o dysumall aill Cihaiy
il [ (zasedll G35 Lygmndd) 2l — Luypas Aulid) odll))= (Devo) :ddlal)
Al sl Al ((Onwualu and Watts, 1998) % 100X (Luas 4l
oo Wia AL adll e Diguaall a5l Calatl) daw davgie dad il
sl e Bpuadll Bl A Cibatl) G dangie W ¢ (18%) (4)Jseal)
3 edgihia Geal) 3345 (55l Logunall adll 53k a5 (20.08%) culS Aulidl
& bl U< Jay aaall Hliclys Aabuial)l 45l ana 23y Gead) 3005 A
Gaall) oang Lo go Giy a5 L) all 348 Sl s (Py) el 558 48de
Sas skl z3satll G (5) JRal) s il aly Gaall Bl 4 ) ¢llee
i) sl il Jilens paly JS8 (5dl) a3 laie o Gaad) 33l Ll 4
(d=36)cm Lhall Gee Lotie 4if (2&3) Geislad) Clsanl) e sy Ll L Llia
Lodie 43l Canll a5 daialy ag5all #3ll cuilide (paje vie Eilpaall Al
(w=26)cm Laie Ly (18.8)KN duladl all 348 dad culS (w=20)cm
(W=20)cm lexie shaall =3saill Janss (20.6)KN Ll all 58 dag culs
Lguaall jall 568 dad cul€ (W=26)cm Lie iy (20.55)KN all 3580 dad
L dalis dajie ZN) Gaje ol 4 3 ilaie L 13as (21.48)KN
o> 558l oysn 1aas Aol ()55 ULy dadeiall Ayl aaa Ml dlebedl)
b (e pshaall zasaill (f S5 ey (GBarll uii die Gyl 5ol die S
Sl Gl Jilea JS el 38 et o daialy agiall #3) me s
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B i e o ) e g Dl ST Gaall st of ealsll (e Lad
)l 3l o dalgadl o2 il ek Lol Bilea (s sl

a) 3

30 PH-Depth&W=20cm

25
20

15

PH-KN

10

Yo Y¢ YA 1 v YA T4 to

Depth-cm

------ measured PH modified model PH

PV-Depth&W=20cm

PV-KN

Yo Y¢ YA 1 v YA ¥4 ¢o

Depth-cm

------ measured PV modified model PV

sl Ayl (b Llis Lulidl) 55als ohaall = 3sail (he Aygunl) ol 58 4300 (@ 2(5) J<a)
Lis Llid) ol aa yshaall 3 gaill (e Al
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Gulad (b Llia Luliall gl b aa shaall g agal Lgulany (A adil) 43lia
tdaagl 43lay 4y 8 (Owen, 1988)

Gleyu vie daasl Gloy 455 (A Gl Qlaal e dlaall ol JleSiad o
) il 5l daglia paas 4 (sheargraph) slea aadiul a8y cddline Jac
Aulidl aball adl 32T 5 (Owen,1987) (agdalall iyl 4y clulal)
-(Kirby and Ayers, 1993) shaall malizll & COALS laalaiel

(5) Jsaall (8 LS axi hpaall alady 4 clia of Cum

Alaall dufyall Jaal) dag pig Culyaad) aladds 435l cilaea 1(5) Jaall

Ly yis Calyaall alad
sl i 5y Sl ol
Jaall
Sl e
. (3ac o
e | 9| AU b ol | ol | &
sl | iay) ) hal S
agalall C daa Al disiay) b 4 W
plo/cm’] [KPa] o[] | @l Jasan | g t [cm]
[cm] | [cm]
1.87 5.9 20.1 42.3 45 15 26

dalie Jae e vie Ulia 2uliall 2l po Dy gund) ol 430 2(6) Jsanll

Vimse | PHM [ PHC T PV-M T PV-C
[KN] [KN] [KN] [KN]

0.2 158 | 1156 -1 1.78
0.8 16 11.80 0.4 2.01
1.2 165 | 12.06 | 1.06 2.13
1.6 17 13.30 0.8 2.39

2 17.3 | 13.84 15 2.59
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o Ausndlly Lis LG 5l ad o Yika W (6) Gild) Jsnll e oy
R 8z hatll aladin) 41K K5 Les dilise Joe Cilejus die jshaall z3 5l
Jaws bl o ) ALYl L alpie Aoy Al il & Shad) e il
5ol ¢dindl 3 Aoyl L Jlae JelS o al) 558 Aad 3 lial T Llee
(LB)KN 35l 3 ,uill Jlsia oIS (2)misec ) (0.2)M/seC (e Ll depu)
sysys eyl i Jlae elS e Lo (10%) ol L ol i JS&
A5l Dygundl) ol (58 b o depull il Siles bl (e shaal) z35all
ke Aaiaall ailly

(Mouazen élagl A ssill ad aa shaall z3gall) (e Aypaall (58l 435\0e

: agl Loy 43 A AM, Nemenyi M, 1999)

38 clual (Finite Element Method) sl paliall 25yl lalil) aadial
i 4 (W=6em, t=20cm) galadl 4yl cad Ehas e Al 35y sl
(7 Jsaadl) Lpeie Al SISl il pns o5 s Ao giine sl Bl
25 -(Py=1.7KN) syl s6ally (P=11.9KN) 2 suenall d88Y) 568 dad cualy
Gepull AL dad diey Ly Dypunall il (go Ginilly Ggialll o 48aY Al
Al Al ) Gl Jaal oselall dasall el (v=0.165m/sec)
bl alasiuls .(Mouazen et al, 1999) Llic¥) fua dejull Sualual)
Al 38 dad culS (d=37cm) Gae dies jshaall Ladgar & A d5ll)
Lgunall 2l 2x3y (Py=1.49KN) Lud)ll 558l dad; (P=10.3KN) Cljaall
Glua G jshdl Zigall daia 2S5 oo bl 2l (0 Anf sl #3sailly
) Baall 358 Lelee ie Al Cyplaall pas dale Aol iyl 8 s58l)
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il Al clinall (7) Jsaall

ploem’] | @[ | C[KPa] | &[]
15 |31.8] 155 | 23

4 aY) Amanll Aalad) Uolaal) aa shaall 7 igail) (oo dygaunall jadl 568 4d)lhe
:(ASAE) 4,3

Al g Clea b Jad1 Aabeall e )3 385500 dmeall Lalell Aslaall e
glsl Calide po lgalaiind A0S e Leinaal b Y ale OS5 d8hall lsY
(ASAE. (2000) standards 48lally daladl daleall Jaxi dpely3ll il
D497.4) :(29)

D = fi[A+ B(s) + C(s®)]WT (£50%) (29)

ol :(f=0.7) el Qall :(f;=1) Al Bl g2 dalae :(fi) o) 3
A3 Gojll 1(f5=0.45) «lsall A sial)

AL Bl dgea je 2230 Jalse (A, B, C)

[Km/hr] dc .l :(s)

(AaLuY) 2ac) AN 8 Jaad) lasg 2ae (W)

Lem] deadl Gae :(T)

AL adll pe (Ph) shall zisalll o dypuaddl all o8 a8 Ale G
e At o199 (Dyg) dehl 285eY) duneall dalad) Alalaall Gy 4ypunal
golal Ehas Jal e @llyg dmage Gluh (e lead cdal il ddagadll gl
dpaill ASlawy (W=30CM) Zaia¥) ge 3l (mye) A0 L~

AV sl Jalsll o 331 xe (Ahmadi, 2016) ¢y 8 aaindl ((t=6Cm)
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2023 e 13 adl 45 aladdl Gad) daaly Ala

(A=294, B=0,

P AEE Gl daial a3l Chadll (29) Al

LAl Gee s (s=3.6KM/Nr) de_udl) il Jeall Logys aie, .C=2.4)

.((T=40cm)

sl o ,
Aol Al Cliall
Ao guenall
o g
DUS pH o C o p .- -
[KN] | [KN] or] [KPa] el | [gromy | A
20 | Owen,1989 | 18 | 30.4 | 418 | 1.67 | . .
13 Mollazade o
dac s
194 | ialoo10 | 27 | 385|373 | 12 | i
74 | Aday, 2005 | 18 | 12 32 13
Ahmadi, d
91 | 89 2016 18 | 15 30 L5 | s,
Meselhy, ol sl
8.1 2020 85 | 146 | 1731 | 1.5
6.0 | Jafarietal | o0l o0 | 36 | 185
5 1 2016 s
' 6.2 | Owen 1988 | 20.1 | 5.9 | 423 | 1.87 Mi
Dula et al,
4.1 2021 10 | 52 | 22 | 174

Gy gnall all g6 :(Ph) delal) Aabaall Gy dgnall jall 568 :(Dys)

< shall z3saill

oshaal z3sall dey ytiygenal Cytiadl) G N (sa05 Gl Jsaal) il Ly
) A5 Lunanl Lalel) Al Lo el 3jiie ) (58 il 8 Ysike
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: claliiiuy)

el Al it Ehaa o Bl il sal) g ilual 3gar skt -

ole <o 5l o a5ially spaiall el Sald shaal) z3gaill 2y -
Lshs Al AKiaY) sl celulall ALY sl dilidl i)
iaia) pe 3l (e shaall digl) @l Ll dalal) @llsiay)
bl oty (Aeyus Bae o Jandl byl ) A8LaYl cAuaill ASlews
.M:\MB

oladl Lia 20l 2l g oladd) zisaill lgdany Al mill Gilg -
Mg &5 A Gdald)

G5t alee die galall Gl e sl Glual sl Aot (Kay -
ol Gaal

el dlly all 38 laal Adgin shall zisall Madiul o -

Aaial ag el 45l cans &)
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1dgalal) aalall

vie Al Bleail 86 ~2015 an Chug ¢ g gglaa alea anly—(1)
- il Galgdl) (ary (A dgghayl ha ddlida Ciligi

(37) 261 277 dgalall Cypaally chluhyall 0055 Aaals Alae . ulad] dihaia b

Gailadl) (am clpas aluhy 2001 (e e olea anbi—(2)
45) A @th Jales] e daahaall &)aldl Fl.u\ Ao 4, 4l
Gluall Gyt Gaals Alae Loplliia Cpecgal Jall padll dally e Lafl

{(23)11 25-39 .iuadall gl

Lsiil) J 2021 e cus iy A ol bl s casul- (3)
L3l pailed oy B dbiald) Adadl L A S
Lo )y Eiganll dy)yeud) Alaal) Jadall e AdbEL ligie cuad ACialing el

.(8)1 195-209

(4)-Aday SH, 2011- Prediction of the draft force and Energy
utilization efficiency of longitudinally arranged double tine
subsoiler.17" international conference of the ISFTVS USA
Blackbury.pp:80-100

(5)-Ahmadi 1, 2016-Effect of soil, machine , working state
parameters on the required draft force of a subsoiler using a
theoretical draft calculating model, CSIRO

(6)-Aday SH, 2005-The field performance of lateral inclined
mole plough. International conference of the ISTVS Hayama
Japan. September 25 - 29.

(7)-Aladawi S, and Reeder R C, 1996-Compaction and
subsoiling effects on corn and soybean vyield and soil physical

property.(39)pp:1641-1649
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Suggesting the best tower algorithm in
multi-network access technology

Abstract
Multi-Network Access (MNA) is an alternative scheme whereby a
mobile device can use the infrastructure of any of the multiple
network operators anytime, anywhere. Thus Multi-Network Access
(MNA) greatly improves cellular network capacity.
The idea of Multi-Access network for wireless services (MAN) is
one of the most important ideas proposed in terms of providing
services to users with the required quality, as users can, in one way
or another, according to the idea of multiple access to networks,
choose the best network from the networks that cover the area
Based on the quality of service requested by the user. Of course,
network selection is done automatically by users' devices and
requires a lot of cooperation and agreement between service
providers.
In this paper, an alternative scheme studies the possibility of
increasing the capacity of the cellular network by proposing the
network selection algorithm “Best Tower Algorithm”.

Keywords: Cellular network, Multi-network access (MNA)« mobile
network operator, multi-operator mobile virtual network operator,
selection algorithm.
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