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Study of the topology optimization of a
hydraulic press for metal powder Compaction

Eng. Rasha Al-Kayali ** Eng. Moua’lla Moua’lla**

Abstract:
Metal powder consolidation is one of the most important manufacturing

processes performed primarily on hydraulic presses. Hydraulic press
brakes operate under impact load conditions. Due to the continuous
impact load, some parts of the pistons experience compressive stress and
some parts experience tensile stress.

In this research, we study the improvement of the structure of the
hydraulic press used in metal powder merging processes to make
complex-designed products, in terms of performing various structural
analysis techniques and optimization techniques for hydraulic pressure
(static and dynamic) using the finite element program (ANSYS).
Hydraulic presses have structures with relatively large masses, but this
greatly affects the cost. To overcome this problem, it is necessary to
improve the structure of the hydraulic press, as we were able to do it
using a CAD program and we chose the Solid Works program, and then
analysis within a finite element program (FEA) and we chose (ANSYS),
in order to improve the weight of the materials used in building the
structure (to reduce the size Materials).

The results showed that it is possible to reduce the weight of the materials
used in building the hydraulic press frame by about 44.41%, and this
percentage is considered very good for reducing the cost of hydraulic
presses without affecting the quality of manufacturing products using
metal powders.

Key words: Hydraulic piston structure, metal powders, finite element
method (FEM).

* **Faculty of Mechanical and Electrical Engineering — Department of Mechanical
Engineering Design — Damascus University.
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Improving chatbots for customer service
In Healthcare

Abstract

As technological advancements continue rapidly, numerous
organizations are shifting from traditional customer support to
automated support, which has led to a significant rise in the demand
for chatbots. In various industries, such as healthcare, customers
often require assistance that necessitates accurate answers to
medical inquiries. Nevertheless, conventional chatbots lack the
innate ability of humans to comprehend meaning and relationships,
as well as the skill to generate appropriate responses. Additionally,
they struggle to maintain contextual information and frequently fail
during prolonged conversations.

To tackle these issues, we employed transformers and pre-trained
models like BioBERT (Bidirectional Encoder Representations from
Transformers for Biomedical Text Mining) and GPT (Generative
Pre-trained Transformer) in our research. A methodology
combining these prior models is introduced to enhance answer
accuracy, better grasp the medical context, and ultimately create a
conversational interface capable of addressing common medical
questions. The findings indicate that our proposed model, trained
on a specific medical question dataset, effectively handled user
inquiries. Moreover, using pre-trained models, our methodology
outperformed other methods on the same dataset. Notably, the
BioBert model achieved a 90% accuracy rate, and the GPT model
92% accuracy rate.

Keywords: Chatbots, Customers Services, Medical Chatbots,
Transformers, Pre-trained models
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answer_embeddings=self input_ids answer ' ], attention_mask
q_ffnn=self. question_embeddings

a_ffnn=self answer_embeddings

Gl dplay) Glie sadiul e gohan FNN €l gyl dlee ()
Zloil DLa) Gok oo eli) ab ) il oo dulady) Glially 3 psiall
Jadlly 8 LAY of i Lea cclill) 300l 8 )l Gl e s [l
2l sl Gob ge Aulud) cilial) L&) S o (S ) o cnlia 3
lsad) e Laia 1y cad BLY1 o 6 it 213l e lsn /I3
2o 30T augdly A 4G LlaYls Q Jlsas JS0 Apailly capans €T <3
Al clie s dal ey (1.0 glsie leha) Gulay) 31eS Clsa/ Jlsm

Q, A, dpludne algs T allid) asglly Q oY) Jisad) (e JS 2285

54



i slaal) g Al gl g SRS 300 Aguaigl p gl Aok Cad) daals dlsa
b by 0 AR, dalageaa s 2024 als 3 ) 46 alaal

T sl G @l IS o e Hlidly ol Jledall LYY Syl e T
sy aijiig A Clgall 32l el laliil) Jaa (IS 1Y LY S ey T sl
Ba oS5 Al 1Y Ly o(-1.0 Olsie leahw) dple A€ oyiesy QLY
A LS Taase alalil) lidly Jsdell LAY dde LS Ll lejld adl
oo Ul Glpesil) 3a5a Cund & aaly chaYl 138 .4 JSEN 8 e
Cauad Agbiiall lla¥ly ) #1550 ol el sieY) Ay Y z3salll ¢
4 ab Alphll 03¢ el Jasiay o Leie . (arall lpdaxad 2508 dplie
el Bl 8 A3 gial) 4ypalls AU dapmial) K5l LAY 3l
Al AL da sl LAY alg bz dsatll Alads 48 (e )im Las
ey dplully dplagy) Gliall 238 slasinly FNN GlSlll cupx 3k (e
Alally i) DA e 3l suaal) AU Laulie illa) g 73l
bjd aie A sacluall dropout culisds (e &5 L culilad) sacld Jals 4Vl
o U Lglpdie Appanl) LAY i o lally colidal) oda a8 ccagyaill o 1 a53)
Al bl e losertis 38 SST vy of Lo z3seill gy Lea il
8 e Ly

\ a | A | T |
\ | | |
Q Q A Label
1 e
L =

AP A el s

Adus Al cilie Al il ddee 14 JA)

A

55



Laal) e ) Jlaa (B et dadid Ak jal) cligng) Gamad

Ay Gl e IS0 (cosine similarity) alall s alin lus @

p Ul 2 alaie b imge sa LS a8 LYy

output=self.cos([q_ffnn,a_+ffnn])

Al LYYy Jhad) O Alall cun aslin lual Al o3 axdiud Cua
plall cua alin Jalea . Il Je 'a_ffin'y 'g_ffin" cldsiadll Lglia
Ofigliie i shadl Cul€ 1) LCliiiaal] Galadl Gu 4l e Gy
st WYy o e Ly loutput’ Al oS sl Cim e Ll
Ok e S 13y D= e L 2AD (oS slat) Cun G (yfigiliiia
i Aed adgy A e o o .0 e Ly Al S olad) Eum (e
Lailly oS 4l ) s Aglladl dally claY s Jlaadl (o 4l a0 Jids

Ll L ) s aidial)

Alee P Cargdl Lyl Blee 3 (MSE) 2 iil) Uadll Jangiae alasiad
D8 Al el (e Aangiedll LGN a8 sl Cuay @Al S s Gyl
Lalady) ol Caaatl Auwlid) apaal) Lasly el lall a8 e oSy
ity AnipeS L) Asally ALY 21y Chit ety o gipell Sy s

(Rl 48) Alafipe pe f (dalay 33) Gl
&) Gllall Ao gpaas sl scikit-learn iiss o train_test_split alassa)

152 s (test) O] de genag (traln) )Yt A gena e gana

-BioBert z 34 asal lgy Liad Al 4y yaill Glalac)

56



i slaal) g Al gl g SRS 300 Aguaigl p gl Aok Cad) daals dlsa
b by 0 AR, dalageaa s 2024 als 3 ) 46 alaal

BioBert G:\"AA. byl dgyail) @lalas) 1 Jgaadl

1,24 Batch size
3.5 Epoch
Adam Optimizer
5e-6 Learning rate

I e 50l ae il Adee PIA pludl) Ay (adls Hlaie 5 KA g
ro ALlaal) Z3gaill A8y 3Lyl 6 JSAN) miagy «BioBert z3gail epochs
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Improving the strength performance of
gas turbine blade by modifying the
cooling passage and used fluid type

Abstract:

The limiting of available energy resources prompted many
researches to seek for the best investment of this resources as can as
possible for best usage of this resources and converting them to
electrical form with lowest possible cost.

Gas turbines operate under conditions of very high
temperatures and rotate at very high speeds, which requires that the
blades be manufactured from highly resistant materials. High
temperatures also increase the values of thermal stresses to which
the blade is subjected and reduce the capacity of the gas turbine due
to the restrictions imposed on temperatures. Therefore, a cooling of
gas turbine blade was necessary.

In this research, the flow around this blade was modeled
using computational fluid dynamics by Ansys CFX software them
coupled the pressure and temperature field to Static structure one
way FSI (Fluid solid interaction) in order to compare six proposed
models for cooling paths, including the basic model taken from the
Gender plant, from a mechanical perspective. one model was
reached that achieve good mechanical conditions compared to the
first basic model, where this model achieved a decrease in the blade
surface temperature, a decrease in the value of the generated
stresses, and a greater increase in mechanical fatigue tolerance.

Key words: modeling, Stresses, fatigue, gas turbine, Cooling
passage.
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Damping of electrical power system
vibrations using model reference
adaptive control technology

Prof .Dr. Faesal Shabaan*
Dr. Nesmat Abo Tabak**
Ammar Mihoub ***

-ABSTRACT-

signal oscillations are caused by electrical power system
disturbances and eventually become dangerous if there is not
enough means to dampen these oscillations. The power system
stabilizer (PSS) provides additional damping for rotor oscillations
by providing an additional control signal to the excitation circuit, In
this paper, we applied the model reference adaptive control
(MRAC) technique to dampen the vibration of an power system
with the aim of improving the stability of the small signal. The
method is based on developing an appropriate reference model,
based on the desired specifications that can be achieved through the
system dynamics. And using a PID controller, whose parameters
were obtained through trial and error as an adaptation loop, to track
the performance of the reference model regardless of operating
conditions and system parameters. The effectiveness of the
proposed control method was tested on a weakly stable test system,
which shows the effectiveness of this technique for damping Power
system vibrations over a wide range of unstable operating
conditions and turbulent system models.

Key Words: Adaptive control, Reference Model, MIT rule, power
system stabilizer, PID controller

*Professor, Department of Electrical Energy Engineering, Faculty of Mechanical
and Electrical Engineering, Tishreen University, Latakia, Syria.

**Associate Professor, Department of Electrical Energy Engineering, Faculty of
Mechanical and Electrical Engineering, Tishreen University, Latakia, Syria.
***Doctoral Student, Department of Electrical Energy Engineering, Faculty of
Mechanical and Electrical Engineering, Tishreen University, Latakia, Syria.

100




Aila plaal) 5 Al g g ASailSial) Aantigh) o glad) Alduidis Gl daaly dlaa
Qo Je (b gl i 0 glrd Jasd 0 2024 ple 3 21l 46 Alaal)

rdoade —1

ey ¢ A€l A8Uall aUas cilhlaa) s Byl HLEY) LS s
AdSie da @ .obndll sda anednl A8 Ay i Al 1) Bplaa Alall b
Dbl e DA e a (0.1-2.5) 3Uas 3 (LFO) a2l dumidia culidyil)
(PID) Aisliiall ZlelSill culiidial) & oSaill sasy i o(PSS) dallall Hls
gt ¢ ayall o 2l s el dvia il 8 Adled L giSTy Jslal) o
sl s g b)) el PSS ae PID aSaill saag

Cagyla & Gy PID, PSS oSai cilany alise lana oy cdleall Zalill (g

RS sl Gyl ¢ b e A Al ¢oale JS5 35 Jaad
ASatl) aUa apeal @ Al Jsdill ag e die 1Y) LS ade Cany Bd sl
Chiably basa 5 AlSial Lpws e 3B (g9 pall e (JElLs Llede Bly
dcyu Glo el oy IS 3e WS SV Gaeatl) 33k aladiu) DA (e pSaidl
Gl (3] sl Al ) gsally blual JS e DU Clia¥l awas
(ool oSl AES ARG st Gl e el aladiul & Caagdl 1

4] Ay sl dsa) ylsally ¢ gumnll CHlSul)
- =) S 15

Saill culds Y il V) A dan il e aell dgay (e ag )l

CDalae iy A oSl ALY 48K Aaglal) e Janll dygllas dagil
il LS e aUatll G &) 3 clysil) (el ¢ el (il 8 SSaill Ayl
zisal A ASatl) Al daalall eV LAl e alaill i ol g
5] aSaiall aid s b)) Canlall e Juad) Gulaill lasee (5Ss ae
8y “su).d‘ CJ}A.J‘ Alaii) el By (eSa ew‘ Al MJ‘)H‘ 0dg

101



P2 TAgal A aSanl) 485 aladialy Al gl dBUal) aUST <) ) 3580 Aed

Zalal) olal Baiail Alea ()5S5 aSatall Cufjial)ly sliiall Culsiahly bt e il
csé el Al

il (8 coslhaall aail) il daie 5S5 aSaiall lyiahly (Al 23e
A a0 e b2l L ALAYL (aaall 735l Filas W3l maay S sLad)
Gl (ans ae 5yl 1S5 Laiilin) (MRAC) oxa e a5l il oSail)
Saill Gl o) e el Ll oda Gl uaat ATy Jpaesll ALY
YLk aveail ddadinl 231960 ale b Cua Ak 558 P e & S
ol s QU Jalbs dejully lel@N) o gl Jlaw (Ao lilall Jpail
alall gl 8 [5]3aK il 2Ll Ao pul e lusall Guylidl) (s e adiadl)
Slo 86 (s Y Al Gl HSanl) Akl e Jad A4S aSadl) ek
tJie Vs dgalsa

LA sailly JLaY) 2
Aadgall pe s daliad) JUaeY) Eigan 4l Wb

Aadgia ualls 3 Siall claca¥) Eigas AnlKa) .C

dalaily aSall sjeal 4 (P) aSaidl myy deaedl G leeainu) &5 das

Cigan die (glyeSl) Al ) Ayl cilital) Jayy 358 (383 leal (FACTS)
fSailly ([6] Adhsl daylall ae MRAC dipl 45)liey ddlide @l
iy e Aedaly (8] aiwd) L) GlSjaay (7] dpapaill GlSaall
5 e ()6 i) myll @l Al (PID) culeSatia o[9] aliall de Ui
A8 aveeail Aeddiall Ll e 2l Gllia codlef ) S0l JSLEA dgalse e

102



Aila plaal) 5 Al g g ASailSial) Aantigh) o glad) Alduidis Gl daaly dlaa
Qo Je (b gl i 0 glrd Jasd 0 2024 ple 3 21l 46 Alaal)

& gl Tadll dpks Cagisal Ak Jie MRAC aaje zised A4S aSal
L MIT 5208 e 5850 5 Cand) 1

::ia...n“ .3.13—2

2e35 8 (MRAC) 2a e zised A Saill 4 aladin Gl Coagy

(Sl a3all 8 bl G e Aatlll o JleSI) ddlall ol cofy)gia)
e slinal 2ya o Gaagiy @llly cmiall rapal) zisadll el am e 13l
slaidl 253l lgiege cAlin) oSt 5)LaK Canil) dala il JUaal co1aY) 1a
Caan (3iay Ny . Jeill Cagyla A8S 8 asal) z3salll 2 A& o e Lg oSl
a3 Al Al 8 daliy dogesall Alaaud) o Jpandl & HSadl) Gl
il e A8 Aadail 8 Jlad) sa LS Adlaa¥) degdal) culd <l jiahlll (e aell

MATLAB-) aladiuly ssula zisai gy o a1 8 5€50
et il ) Apase 3300 AT (e Bl ¢ S Al aUail ((SIMULINK
s «(MRAC) dgiy (PID) cliliial aede gsing aabpall e 3sale . Sl Y
s s A aladiud & s deyudl iyl Jlae Qi 8 Jaisall byl
PID Sxie (e pyle MIT 520 lal dliles 4,65 dala

:d.ilgog -la-l" dJ-l).la -3
O Gl Miny (PID Saiie e 3)le saaa 4SS Adla ~ )5 aw ((MIT) 3208
aliiy JAn UL.;}S (:\.GJ.HJ\ ub;.\\) ?M\ C_);j 4@;)45\ CJ}Q.\S\ A 'é)\.&;\
SleS Al U e W jlasly ceadsll aeddl Sa syl )z Al 5l

103



P2 TAgal A aSanl) 485 aladialy Al gl dBUal) aUST <) ) 3580 Aed

o dsanll 3 il lag el pand Gl ) Alpease 53,00 Al e 3)le
sl el z3salll ol aim o syally lsall deju cfifiia) JUae peds
(SalSall el (& ety iy Ghlaal Gsaa e (A Al e B 1)

.(MATLAB-SIMULINK) laaiul,

Ly padall Il ollas 48 dracagoLigall allll s pdii —4

zoA o Jsao lgie JAlesl dalal) ol 8 ASaaliall Jalslall (e aaall Gllia
Jie fliyeS Jlael Al o ualic 51 dlneS)) Al e S Jlaal
o3a a3 ¢ A€ alaill efial o Jelal) oleSatiall p Laladl Jaal) ¢ il
oo Al g Uadily (Ja Jashd ¢ Glalge) alail (e sadie pualic 75 Jlact)
Jiat AilyeSll sigal) 8 saaia Jlael Eigon Glals . oSlgiuall (e 58 dlac]

BS dnlal jlud e dgle Cijly ley (oxnhall e Jeally
1R 30 Adgo-d wilaaiill oGl ollas 1-4

Silasig¥) Jhaeill dakiie Aippha 355 Al Ol de sane ASH) aSall iy

WY Gsesall il e oG o Giail dlee (. s Gail) G cleSaiall
3 Ugeane Lo aSanial) slanall Spaliall 7 3saill ciliiayl o588 Ladie ¢aSall ala
gasall 1 bl s ol 13g) dpwd) palie EBE dam G0l ae B

(1) J<al @ Ot s LS Causil) tgﬂj s Ll CJ}A.\_S c‘;u),d\

104



Aila plaal) 5 Al g g ASailSial) Aantigh) o glad) Alduidis Gl daaly dlaa
Qo Je (b gl i 0 glrd Jasd 0 2024 ple 3 21l 46 Alaal)

m,o.ll a.'\go.i" o

Of i ool Adlad) Adla AUl st gl oY) ey aSadl als e el 13
ol Cind) 13 & L ) el J2 e by (plant) slawd) g
die cABlall aUail e pal) o1V Jiey Al Al e JB aUS 7 haie aayall

. L;:ulszud\ ﬁj’J\ & Ghlaal Eigas
> Reference Ym(t)
Model
Gs)
Reference o0 S Vit)
Input 1! Controller ——=#{ M
e ontroller KG(s)
F 3
g
Adpustment *
Mechanism #———

z3saill Adlxall Aalal) AU Cilialse (e clagl rapall g 3satl) dand 2y o) (Sayg
PEESS

:ﬁi.li'l.’u."a.'igo.i
Gstsall oIV e el GGl Aadl e JB ol Leadiol Gall s
Gt eI Slay WSanl) )l ad Sy [ o SSaidl e cagy Sl

105



P2 TAgal A aSanl) 485 aladialy Al gl dBUal) aUST <) ) 3580 Aed

zisalll A (YM) iy &ua Yp — Ym = error (€) = 0 Uasll (< Gy
(e pSaial) Aleall) slinall s (YD) Jiags sraall

rolanioll <

U e & Gl 13 4 Joaill ALEN el (e deganas Bale Caiag
cpSatially 4y aSatial) alail) Jiay J& s Ao Jgeaall aUaill Ja5 4l aSaviall Jasl)

PO | B | IR

e Adaill slindd) z A oSy S caSaiall cliahl daaedl adiiie ()<l 138
((0) axd sty Jiahy oSl e eiall 13 i L aaall Zhsall A S
e o(Yp) sliiadl s (Yin) xasall z3saill m5a om ¢(€) Waddl e slaeV
ol gn (V) S ey Sl Jane cansally ¢ bl o iy (ol Ao
Laaf llia oS3 slinall 3 50 Y pond (0sS0 aSaial) CapSs dglac () J A pal)
(Uo) Jias o (U=Uc* B JaDalls oy pSatial) 3 Cum Asilal) JBY) Glansy
Pl dils 78 (0) i L ool L) (U) i 5 e graall J3
& el (MRAC) aaje zised ol oSl plail b)) saiall Laladdl)
Y(t) i) slindl za 5 ym(t) aapadl zisadll zA eday WS (1) JRal
e(t) Uasdl ony Lagiy <Dlia),

et) = y(t) - ym(t) (1)

106



Aila plaal) 5 Al g g ASailSial) Aantigh) o glad) Alduidis Gl daaly dlaa
Qo Je (b gl i 0 glrd Jasd 0 2024 ple 3 21l 46 Alaal)

MIT Gacld <

Craxdiuly MIT 2z (e pfinly ddaulsy <1960 ale 330 JsY ysla MIT 520l
e Al leSaial) sl aadid Ll LS il (V) Lkl als agesil
 hleS Al s Capey ac lall 53g) g aSa3 iy 5 (MRAC) Lalais

J(6) = e?/2 (2)

csrapal) zasailly il 2 3sail) e JS A o el 5yl e
CSaile JA A ol dad (585 Cuny Jaag (sl Jaaaill QAN el ) 26

f ) Gy (1) O llad) aal) olasly B Jiahlll e 3 il 005 sl 1gd

o _
. Yae (3)

Laally) @t\ J_’\.g ](6)

de

a3l Aplly il Bl R s

4

cpSatall CapSill eyt y

107



P2 TAgal A aSanl) 485 aladialy Al gl dBUal) aUST <) ) 3580 Aed

(2) bl e
Frl i (s (4)

. . d - s
D e G s calaall L) GlE Jele e d—: ol @lEay)

A(0) _ablll dpuailly Uasl)
J(0) Akl s dad (mids S il daally (0) ahlll st caat (3) Aaladll
oSaiall Capall ey Jiay 535 damse A0S (y) loiall 585 L jauall 1)

Sl K Gun KG(s) Jial) i el dubd dlee (4 oSail) ddee ) (il
oS aSaie a6 Caagl Al Al (e Cayeal) Jall o5 G(S) 5 Jsena
LS G (s) = KoG(s) dall s 53 ommjall zisaill il (ga aSadl dglec

(1) JSa) 4 Gne 2

:(1) Dalad) (4

E(s) = KG(s)U(s) — )]
KoG(s)U.(s)

coblaca¥) Jady alial el A5y Al @ Ko
il Gigan aay iliall el saaal) Al @ K
oSaill aylsl : U

108



Aila plaal) 5 Al g g ASailSial) Aantigh) o glad) Alduidis Gl daaly dlaa
Qo Je (b gl i 0 glrd Jasd 0 2024 ple 3 21l 46 Alaal)

Sl ()l Cagya

U(t) = 0 (6)
Uc

dE(s)

o = KGB)Uc(s) = (7)
= Ym(s)
S ) (S (7) aladls (4) Dbl (4

% = —vye %ym = (8)

—Y'eym

N S A

((2) JSal) b el slSlaall x3sais o(0) siahlll Jaasd 0558 Lida'is (8) Walaall
G (Y) @Sl my o adies slinadl dlaiul o) sSlaall & e ek LS

eLLu&\ Bt plc d (y’) el C—’.)S 5sl) ?ﬁﬁ\ e liall il A
Jas e\.ﬁ O Aandl) s2a Hlial,

Product Ym

Integrator gamma

theta 1
-
theta

MIT 5208 51Slas 73503 (2) JSi)

109



P2 TAgal A aSanl) 485 aladialy Al gl dBUal) aUST <) ) 3580 Aed

(PSS) ddllall olla 51315581 Sye %

phie )y ) ddln) oSai dila lany Slea e Ble 2 (PSS) ) i

Mede aladiud aay gl saagl deyull aliieg Adiall WU o /5 (AVR) agall
Sl LAl aUai b s 8 Al SSY) )LD aal (e laals lmaY)
O i) sl 5l o &) alas 8 cliiaYl aled) (e dpulud)
el Tass ol o) oy 2eal) pliiag caie L 5 el I depudl s gy
Dsthadl) Zagall o) - lsall Aygly (b Ll A Y (AV) iy (Al
Ay chis AV cbiliial ge pas Adlal HLE) and a Y] dede e

Cappall (Bsaia o dedall Cally ¢ AW dejull Ciladl pa shally A8l aje
Tw.S
Tw.S+1

S Jlhael Gipan vie SladBl ASalial) Llain¥) Qi e Jany (53

. .y T14+S
DAL (ag gl padtiy (53 ——
1Al aede Ji ol dsaial) ahdd) (3) JSE (n caledY) £ 2aay (53l

Sl BB Ui ) Jpease PSS

)j}al\ e.msﬁ (sduag (TW) ‘2)‘33‘“ g—“‘) by

110



i ghrall g Al jg S g Al Apeantigh) a glal) Aleadas Gayl) daaly Aaa

.

Qogee s gk gl Gl 3 glrdi dad L 2024 e 3 2l 46 laall
S PI Controller S
’_ C(s)m H(s) ‘
' |
‘ Gi(s) K. l¢ AS i
1% " “am ) Gy(s) M, G |G

L

PI-PSS jl5a¥) sada ae (SMIB) (LS il olail jisieall Llaall (3) J<al
:PID oGasioll <

oSl Akl (e 95% e ST 6 aladil) fli PID aSaial amy Wla

EDA WSaiall eyl Jasa A8y 8 Jiahy cpSaill HUsi arasi g aaY) sl
Dlayy sk 1942 Gle 4 (KD) sl (K1) Lelally (KP) suliil) )

dipylay dagiall 4ilal) A5k & (PID,PLP) cileSaiall gy Jasal dipla 518
inie diyla Ay oSaid) Jasal Aaidl sl lehal) 2 ody cdilad) il
iyl ¢ Zeigler—Nichols dagisall dalal) Java anle 3l Lo Gle ¢ dilaall Jela
e O G0 Jie Alead) bl on bl dph A dded) Jeli s

111



P2 TAgal A aSanl) 485 aladialy Al gl dBUal) aUST <) ) 3580 Aed

Glld DA (e PID Saiall el Glea &3 PID sl culdiy dleall
Cigan die oSaill dlead asepall 61V e Jpanll ¢ diall el 3 dlanay]
Dl (V) Age e baY) oda LaSaill il 8 skl it (e Hle bl

(4) JSa a8l dadaif dusyles

Line tangential to
maximum PV slope P

% g

1 0.63 of total PV change

Change in I2

Original level of PV

antrolier Qutges

T’.’.h.l:'gr inco

pSatll ddee Jelii Jiaie diyla (4)J=a

Jidiy HyeS) A8Ual) alail midid) sl sl 2aeS PID oSaidl aladiad
LSl 4l S Baay il e Sl rugdl) aUail Adla) oSad 5)LE) M o
Cuns A HLIK PID aSaidll 2 ja s Jao LS algal) Ao cabas) (e 3255 )

AW el Cihail wa Gilsia il dled] aje JSi
:PSS—MRAC ;152881 s030 adg0i =5

Alail sl LAY agn 52L) o el 138 8 el 1Y) deda Jeay
Al e cllyy L AEgiall AV s clfiaY aledl) msis P& (e ¢ SleS 580
il Slsall e Galaall loeSH ajall DA a 2alal) 138 2% . alsall gl
Bl A culS 1) dan age AlaY) WSl 1 desdl Gl aa skl

i) AN & Qi) Al e 3f5aY) dede o o 3 Al siial

112



Aila plaal) 5 Al g g ASailSial) Aantigh) o glad) Alduidis Gl daaly dlaa
Qo Je (b gl i 0 glrd Jasd 0 2024 ple 3 21l 46 Alaal)

Joad 2y Ciia PSS-PID Sate e e ) 138 o 75l S5aY) sede
sy (MRAC) aaye 735t il aSatll 4 P& (1o pSaidll 138 3 )
: IS Zalal) dthn i)
Aot Casepall el e amy (Al asepall mmall el s Sy -
eV Jail) Al vie A3

ceoll A a3 2 i Gl 2l Gl gy 53 P aSaie slae) &y -
aally Alglaall daph aladinly aSaal) 13gd  oalilly LalSilly il

o ol gp laall 5l ey (@ AdaS PID Sate ddla) Sy -
cAlgall Hlsd deyu Cibash i jually callaill 7 pa 5)LAls aasal) 35wl
53 PID aSasiall )l ) \giilaa) o5 pSatiall 138 58 )Ll (Jao 5)LalS
Aady) ani e Agpudly (U) 400 el 5 Jaxdl ol )
aSaniall 13l Laalilly  LelSilly wlill ol dasa Liad Lol
(5-4) JSEL Gne sa LS L Uaddly Alglaal) 465k

PID(s) @—@
u

Yp PID

(2 )——» PIDs)

PID1
PSS-PID-MRAC jla¥) 1e3a (5)J<ll

113



P2 TAgal A aSanl) 485 aladialy Al gl dBUal) aUST <) ) 3580 Aed

;g3 goll 23 g0-ill out0mli paaleo 1-5

Aailly ([2] 038 apaaill Aigh 3 ApaaY) Al Bel xaall 2 3galll apenal ey
dagid) Adla)) Aabl of laagl ¢ Al ala G speal) 5LEY) QLS K]
e Ll e e 00 8 Al LAU LA 5okt bl el Lan)
OSa ¥ laty @ gl e il Audu sshad el LR ae ange
Gy sl oda Jie b pUsall L) cil€aalipall Aandsy canlio JS5 Lash
Oas s graall zasall Dlain) (8550 sladlly () e e Hal Fladd)
e allail) Biat Al avaail) lllite (G Alalid) 3 LI Gy e
¢S prapal) zsalll i maay ¢ apaall Glllie (e dilide gl e
oo Lal Cra il e aaall zisall) 13 Jie Gl o) ¢ Asleayl
¢l pag il Gmitie gamse zised aladiud Jumi ¢ 5 Gage dpleal) Lalil
c e IS8 el o1 Gaiadl 1 Uagsy A5V Al (e oSl Slea 058,
A i) aensill 45yl LB Aapal) e aage g dga LA Ky (Sl
oary zladl xapall sl @l Cladll (e dire z) LI A (b (e
2 Joa xapall Zisaill (n) dall pe oamhall 231 aaan S bl
e il Laledl) ¢ Al 3. en) Aagitadl dilal oUail aedall je bl
il ¢ Laa) 0 8 AL Al ey (£) wedill dale (g ¢ aaall 35l
S sl Jual die jiia dila) any ¢ Bl ([0.4-1.19] Glaill i 32l
oAl Apin 44l Ala e Jseanll ¢ anal) 7 3gal)

114



Aila plaal) 5 Al g g ASailSial) Aantigh) o glad) Alduidis
Qo Je (b gl i 0 glrd Jasd 0

JEEE type-DC1 c4.ll yo pamo
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b Ld o/ IEEE type-DC1/ g5l (n s paiion (535 bl (Heffron
(Eanlsl il AN ) caan) Ll Gugpaal) AU s
:Generator &gl AN culs o
M=4.74,Tdo=5.9, D=0, xd=0.973, xd’=0.19, xq=0.55, =60
:J5¥) ¢ sil (Excitation) gl ol culss o
KA=400,TA=0.05, Te=0.95, Tf=1, Tr=0.2, Ke=-0.17, Kf=0.025,
Kr=1

2] (S0 rans) Jpaail) Vs die U AU Cylgh (1) Jsaad)

Constant K1 K2 K3 K4 K5 K6
Nominal 1.4479 1.3174 0.3072 1.805 0.0294 0.5257
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el il al Saa) Gl e ¢(6) L w S Gay L) g -]
((0-05 pU) e SsSual

115



(=]
wn

0.5

Change Of Speed [pu]
=]

P2 TAgal A aSanl) 485 aladialy Al gl dBUal) aUST <) ) 3580 Aed

Time Response Of Change In Speed
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Step Response Of Change In Speed
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Change In Speed [pu]
o
=] 15

=]
tn

No Control PSS-MRAC PI-PSS

-0.235 + 10.8i -2.65 +0.258i -8.19
-0.235 - 10.8i -2.65 -0.258i -1.99 + 6.66i
-8.13 + 8.98i -3+ 11.7i -1.99 - 6.66i
-8.13 - 8.98i -3-11.7i -3.91 + 11.6i
-3.08 -5.04 + 5.33i -3.91 - 11.6i

-1.55 -5.04 - 5.33i -1.38

-8.69e"-19
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Bode diagram

Mo Controller
PI-PSS

or PSS-MRAC ||
Reference model
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i} -_\-_-H""'x..

Frequency (rad/s)
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pxi Qg p p2

No Control PSS-MRAC PI-PSS
-0.0736 + 9.05i -2.21 +4.49i -1.34
-0.0736 — 9.05i -2.21 -4.49i -0.256 + 5.80i

- 8.06 + 9.28i -4.53 + 11i -0.256 - 5.89i
- 8.06 — 9.28i -4.53 - 11i =-5.24 + 11.4i
-3.62 -5.87 -5.24 - 11.4i
-1.48 -2.02 -9.05
-9.17e*-17 -1.37e"-16
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i) el ik Gl Ao g LIV e Gl Tam Tl
Jaxi ) YOLOV3-tiny day)lsd (o dumaye dulyd audi Cnd) 128 38
Aladfs aae yaat Alage 8 Lehowd 23 Gl GRA) (alids) e Alad LSy de
S bl aaead A4l 335 (anchor boxses) Auaajall  Guliall
(Gaussian Lbisall ez oladiuly Expectation—Maximization (EM)
K-means 4w)lsa (e Yay cayill 48y 3Ly Mixture Models) (GMM)
Open bl sacl (e oda o Al Gy 2 Al dge))leall 3 i)
84.77% Jarall z3gaill 482 Jaus e Aais i€y ¢ alaiL (alil) IMages v6
(K-means 4w led aladinl e danlll %81.55 5 43l sua 48y a9 MAP=
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Improved YOLOvV3 — Tiny model for human
detection

Abstract

People Detection within digital images and videos is very
important in many applications such as pedestrian detection,
intelligent transportation systems and self-driving vehicles, and
many of them need accurate and fast results at the same time as they
work in real time.

With the development of algorithms based on convolutional
neural networks and the need to speed them up while maintaining
accuracy, YOLO (You Look Only Once) is a good choice for
quickly object detection in real-time applications.

In this research, we presented a state-of-the-art of YOLOv3-
tiny, which works quickly but suffers from low accuracy, so we
modifed the model in the stage of chosing the number and
dimensions of anchor boxses using Expectation—Maximization
(EM) clustering using Gaussian Mixture Models (GMM) to increase
detection accuracy instead of the K-means algorithm used in the
original model, then traind the network on a portion of the Open
Images v6 dataset of people, and the detection results were good as
the model achieved a mean Average precision mAP= 84.77 %
which is a good accuracy compared to mAP=81.55% generated by
using the K-means algorithm, 82.41% for Birch and 82.3% for
DBSCAN.

Keywords:

object detection, YOLO, Gaussian Mixture Model, K-means, anchor
boxses
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Gl i) oY hlas oSy Gas Gt @ Glo dadyal) Ghlall ) satil
aSa Vs sk (aa¥) L) e Capaill iy ol Slsla By (3 adial)
G ofiall)l a1y A o3 Jal L[6] sl Geill 8 s elal (3as
b Aldad)l CalaaYL 5l CNN ASud paibad aladinl 8 jdle S psal
SSD «YOLO (You Look Only Once) Lual culaa jlsall oda (o (e cadige JS
Ghladl Je 2y oyl 4yl e alids ay (Single Shoot Detector)
dadye Bhle o sl ) zUad Yy 4l Aoy YOLO ddae (8 cAnyall
ikl sl DA e 45l e Jeanll (Says cchrgiuall ggall A
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el asall a3l ikl dauling Aagpwe Aa))lsa YOLOV3-tiny e

DES Glashall ase Hlaidl) cu Cayil) 48y (il e Sl
réagd) el -2

21ai) cAgsalall 40 Jlae 8 Usas legmge alad) o Cipnill iay
Sl saclie dadaily sladl o Gapeally clihll e Aol cliuls o
il ) Ysmas ADAS (Advanced Driver Assistance Systems) il
Ciliplaill o3 aeal e LN Alle CadS il yled 2t Canys Ll A0 L
sl el b ASA)
rduand) (A -3

4y 30l P (e aldd) o Gyl ddee anad ) Caaall 138 Cangs
daapall Gaoliall se Glaa sale) Gk e @lldg (YOLOVS - tiny 4wl
S Gl aead B8y Gulall oda sl Glua @S, (anchor box)
Gaussian ) Llisall jae ziss oladiuly Expectation-Maximization (EM)
-lial) aneail (Mixture Models (GMM)
YOLOV3 - Tiny dxailsa —4
daxia -1 -4
i A sume 405 aladinly dllly Gasly 50 degeS LY o Copill ey
adiind dyslha Allall 480 cuilS 1Y) L lSal) JSUa (e cpe st YOLO (sl L3asl
YOLO- axais) Usllae aiall cpail) 3 elaY) (S 13y 5aies 405 45 YOLO
tiny
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il slaal) g Al ) g SRS 300 Aguastigl p gl Ak Cad) daala Al
O S pnesy 3 Ol ash) ) 2aa) o 2024 ols 3 21l 46 sl

[7] YOLOV3 - TINY duajlss &ty -2 —4

e YOLOVB-Tiny 321 caell Julitll (55 o] S0 i e 5o LS
arend iy degiia (5S35 (Convolution Layers) <alaly) clida (e de sana
.(blocks) Ji€ aul \gide Gllain ((Maximum Pooling Layers) el asll

Input 416x416x3

Comv3x3/l fiters16 ]
l 4160316x16
Manpool 2x2/2 J
] 208x208x15
Comv®ha/l  fiters3z ]
1 208x208x32
Maxpool 2x2/2 J
l 109x104x32
Comv3x3/1 fiters64 ]

104x104x 64
Maxpool 2x2/2

l 52x52x64
Corw 3x3/1 fiters128

YOy Y Y Y Y

S52u52x128

Maxpool 2%2/2

G128

( comaxy/t  fiers256 }

26x264256
Maxpool 2x2/2

13x13x256
Corw 3x3/1  fiters512

l 13x13x512
( Maxpool 2x2/1 ]

11311 3512

( comss/i  fiers1024 )

1133(13)(1024 e imaee
[ Corw1x1/1  fiters256 )—-[ Corv1xl/1  fiters128

J13x1ax256 [ 15x1528
[ Comw3x3/1  fiters512 ] [ Upsample J
§ 131134512
[Com Ixlf1 fiters 3x:c[a5§+5}’ 26x26x128 p—— )
Ourput 13x13x24 l 26u26x384
(comv3/i  firers2se )
[ 26x26x256

ECurnr 1xk1/1  fiters Sxtr_last‘vﬂ

Output 26x26x24

[7] YOLOV3 — tiny 4sajlsa s 1 Joi
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Anchor Boxes dsajall gliall -3 -4
omty s Lt Sypeall Gacn Cifpien (8 Sags 43 Badls 2 UKD 3
Al el BN g A G e gl ALY Grtin S Oy
O Jsall 2Ll aas clgae AS0AN i A)lae A Gamaye Glgdia ) s
aac LAY ddHh alag) e Y Gl cdmanyall Gaaliall aae dlajas cuyaill 3ac@

Anchorbox1  Anchor box 2

daaal) Gualial) 2 JSil)

Wlaal o Al Guliall e degana (& dpajell Goluall gl Ul
Bacld 4 3agasall G ISy aaad Jid Gl 4y (ol Gajes gl
cabilul)

O i sy 3 Lmnye Goalioa Slie) e Yoy 4l (galajhy (ysany) Siic)
k-mean clustering 4ue))lsa Gulad .S e bl (uSan Al Juad) sy
2zl - sl de gana (0 Ledle Jpemall 5 3 Annal asliall mas e
Guluall Je Jeasll &5 ey —Pascal VOC 2007 & COCO <bily sacld
L JieY) daxa gl
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il slaall g iy 015 ARl Apuasigh o glal) Al Cad) Ay Ala

OIS a2 OIS adl ) daa) o 2024 als 3 amll 46 Al
0.75
2
3 -
3
g 5
4
a 1
1234567 8 9101112131415 ]_'
# Clusters

[8] Walayfy Amasall (aaliall 222 iy IOU s 3 JSid)

zasall 3 G )l Jam K =5 O (gl 4and (83 JSA) may
Mixd alay a3 Cua ¢(Avg 10U) glaal¥) e ablsill Jaas (complexity )
Gobuall of 1aadt 3 J<al e el andll 8L aaliall e 2l z3sal
Golia ge ala) oda canlimy Aaliie abad L (@) Gslll) dedl) da sl
(25sY1 o50L) (ground-truth boxes) (siléall sacld

Ml e S JS8 Al Lpeaad) Gpliall sl G (pgilsd) LaaY
Aslasy lelay) T Galia pall mgill 1 a0 385 . 1y 55l
oY) o Gl zigal anll yules —4 —4
mean Average Precision (mAP) 48a)) bugia -1 -1 -4 —4

shy sl e Copl) zila apil addiy (el 8 MAP 4821 Laussie
2l Ao @) Cpelidll e adiag

(Confusion Matrix) (wLil¥) ddgaias —1
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(Intersection over Union (loV)) ¢ Wia¥) e adalal) =2
(Precision) 4a) -3
ki) ddgias -1
14 KA 8 Aaunse g o apl () gl Lald QulalV ) A8 ghaa o LY

SIS asas z3salll adgiy ol :(True Positives (TP)) dapsaall cilylasy) —1
caad) 3ac B paa dgage (K

A 25 mgaill adgh Y L :(True Negatives (TN)) dsssaall calulad) =2
LA 33l e dgmge e Olad s

4y (P8 aga z3gaill 2843 :(False Positives (FP)) ailalall cululany) =3
.(d;\}\ gsill (e s =) Glall 3ell aa ey

(S dgag migalll a5y Y o:(False Negatives (FN)) aiblall cibalud) -4
(S8 g5 e Uad en)  (Biliad) 5aclE e d5a 50 43S

Confusion Matrix

| Actual
[ Positive [ Negative J
Positi True False
=] ositive Positive Positive
i) L
= -~
=
(=% . False True
Negative _ R
Negative Negative

oY) ddgiiaa 4 JSA)
:1oU (Intersection over Union) gldaY) Ao adaladl) -2
Ayl Jomils (A alge wan b Liege Gl (AN e Capailly ALl xie

sag gl — Cplalaa cpgria @l o gp of Wik 5 J<E ) el L Aaa
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il slaal) g Al ) g SRS 300 Aguastigl p gl Ak Cad) daala Al
O S pnesy 3 Ol ash) ) 2aa) o 2024 ols 3 21l 46 sl

O Wiy LAl b Jiey Gy Baulul) @ilaad) sacliy palall ol aojal)

g

Aol —s s 520 g Basa 50 (el Uzl G Ll (AN Y Ll (5
glaay) o el Clus o g laa¥) e adaliill i @il 2Ll L4 dadl
5 JSED b mase b LS Lagelaial dalie o opignicall alalis dalise dondy

JdoU>0.5 (s Laie am oyl liie) S

- % I I
1 Area of Overlap -
loU =
— Area of Union
i LPredicted bounding box

Intersection over Union (loU) jlaa 5 J<&d)

-

LBy -3
o O (TP) Addal)l clplady) o sl oz 3l 5)5 (20 282 ull
(1) Asleall 385 Lsln 2y (TP + FP) dpla)) ciladil ayen

TP

AP=TP+FP (D)
(2) Aabeall 335 A% N Jal e 282 danssie lis Sy s Lae
izo AP
mAP = ver e e e e e e (2)

n
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YOLOv3- e\é&ﬁul..\ - pil) ;\,.\.LAG Cmedd Joa aﬁf <l -5 -4
tiny
An improved YOLOV3- tiny algorithm for vehicle -1 -5 —4

detection in natural scenes, Binggiang Huang, et al,
IET Cyber- Systems and Robotics. 2021

saiiel) Lyay s aladinly chlud) e Capel) Ay (et Gl 1 8 S
Geliall aae 30b) cuay K-means e Yau Birch due))sa a3l Cua (Birch
B-6 Jsall 3 Aaunge Guliall aled &5 culSy (30la 9 A1 6 (e Lpxayal

[9] bl e ol daldll Ul 3aclE (e Al s

2501

S

% Brich anchors W *
A Kmeans anchors 40
200 ° ] Brich dustering ‘ | K-means clustering |
L] °,
o 0 d
° 0 %0
150 1 [] ‘ t. ‘ [ ] 0 0 A=anchorps, -anchory.
I Y -

0
(}gfol Coo o°
% °
100 4 0..“'0 $ ° i

. anchor =
0 48m o« v  J
D1 0 9%, Outpm:awn Outpatm ot ]
K Qo0 | I
]
0.
5 50 75 100 15 150 175 200
A B

Giliaall aaa @ilis B, K-means s Birch alaiiuly (galiall alaal -A 6 Jsil)

mean ae 43505 lagin $xll Glua &5 Birch s K-means alaaiuly goluall

g g8 e;;l\ St Ja),ud\ (881 \5}3 6(3) daladll (384 u.u;é Lﬁw anchor
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il slaal) g Al ) g SRS 300 Aguastigl p gl Ak Cad) daala Al
O S pnesy 3 Ol ash) ) 2aa) o 2024 ols 3 21l 46 sl

oo @l Ganall aas alde) s Yy Birch s K-means alaaiuly (3saiall ans
.Birch

numof anchor

mean anchor = Z anchor(xi,yl-)/num of anchor ....(3)

i=1
48y b Bgale (pead Chiia Cua 1 Jpaall b Asimge A lsall il il
g Ally K-mean alasiuly daulul) dae)leall 20 ity 43)ae elly oyl

[9] 8y Crunall gz dgaill il 1 Jganl

Algorithm mAP %
YOLOv3-tiny 64.59
YOLOv3-tiny anchor edit 70.24

Object detection algorithm based on improved -2 -5 -4
Yolov3-tiny network in traffic scenes, Wang Ze, et al,
In (CVCI) 2020

Glaa & dan il Jare e Gobiall e il duly Gl 38 S
Aadaily dialdll bl sac @l dually ellds 105 8 &5 Balia 6 1 Capeill Jana
saly) o il Sy 2oy A8 ) Bl a2 Jpaall (385 bl cilS g o Jaal

Galuall dae
[10] dsmapall (gaaliall ase il Ao 2 Jgaad)
Model Anchor box mMAP %
6 77.45
YOLOvV3 Tiny 8 77.49
10 77.56
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A 3 Jsaall ecasy cAial 5ol Jal (e A<l GG (it 3005 #158) 1
Sl (al ddaly) @l e JS Gopeill d8) Jangie e oeliall sl il
(ua;.ﬁ: 6:\_1“)1.' Z\Aba
Cun Gl (s Aaaylsdl) alasiud 3 Jeaall (e J¥) Shadl 8 Ladls
48l 2 Ly COCO bl sael e 3Kl (uyyn e Aaslll (31 axdi
A il daals by saclE e Al (s e daal Ll ) )
sacli L oladind e V- Able e Al e AL Bale et Ciia

Lagin A5 ially DL pa ) o Lm0 A0l Capyiy il

Glaall 8 52l ) g 4Ky 3821 3 cad ) ool (anlaal) 50l )
cCapl Ay (ymlass)

[10] (oubha B3 85 dpa Jgaad) gy 3 Jsandl

Model Anchor Bicycle Bus Car Motorbike Person
Yolov3-tiny without 6 0.55 0.64 0.33 0.59 0.43
retraining
The retrained Yolov3- 10 0.78 0.75 0.80 0.79 0.75
tiny
Yolov3-tiny with three 15 0.79 0.75 0.82 0.80 0.76
anchor boxes
Robust-Yolov3-tiny 15 0.81 0.78 0.84 0.81 0.78

MIYOLO: Modification of Improved YOLO-v3, -3 -5 —4
Nawaz M, et al, IETE Journal of Research. 2022

& lgias K-means (e Yay satiall DBSCAN 4y aladi) (ygiall o5l
Glily sacld aladiu) Ly c@gaia 11 ) 9 (e daapall Guliall e 30l
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il slaall g iy 015 ARl Apuasigh o glal) Al Cad) Ay Ala

OIS a3 OIS ashl ) daa) o 2024 als 3 22l 46 alaall
[11] (389 i) 7 dgall) milii 4 Jgandl

M 55D RetinaMet YOLOv3 Improved YOLOv3 Our

mAP(%) 53 57 57 59 65

cGsdia 11 aladiil die %65 ) das (Sa MAP (st o

Research on YOLOVv3 algorithm based on darknet -4 -5 -4
framework, Guo R, Li S, et al, InJournal of Physics:
Conference Series. 2020

Com KA Gaall 85y Kiall Clgally Ay pall CLBLEAY) e aal) Caas
i) e Gopnll s A e Jlad J< ASA) Jail) dalail 8 Sail) (K
Slo il il Al Lmsiiall ddally Aidad) Capll deju JSLie e b
Gonaall Gaaliall Sl Giluay ol daa))d #ily i) Gl il Gl al)
) 38 Cpead e lad) A leal) Jast Cua K-mean ++ (el e
e ehppiall el el Saa Jare Lgpal Aleadl) G yleald) o Colaill kil
[12] A lsadl 48s (ppasaty (haladl Capmill Jaee JilS
e clie 5 3y b ke o duaphal L) dam 5 sl mas
G bl saclE e Glaglee Cald) asdy o 50 BlEall saclE ae L liag

Aaeal) ) lsalls 86.22 Lpnslas! drajyloall Capeil) Jans ccapaill & \geaiiiad

.90.66
[12] dabal) drajlsddl aa ddcaadal) e} jlpad) 48 455080 5 Jgand)
algorithm frame 1 frame 25 frame 50 frame 75 frame 100
Yolov3 98.2% 92% 80.4% 70.5% 90%
algorithm
Algorithm of 100% 95% 85.3% 75% 98%

this paper
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Baiiad) cilia)lod aal —6 —4
daia -1 -6 —4
Glegana ) delidl cbld) b st Jo saiiall cilie)jlsd Jasd

o pailad L de senal ity ddhiadd) clilyl Ll G Gua (Clusters) aise
s pailad Lol ddlide Glesane 8 Adiad) @l blE Loy dgliie Gl
r3adial) Ciliadylod aal (e Alall dabide e

K-means —1

K-mean ++ -2

Gaussian Mixture Models —3

Birch -4
DBSCAN -5

Lidall e zigd et il Gldgll aeai-2 -6 —4
Expectation—-Maximization  (EM)  clustering  using
Gaussian Mixture Models (GMM)

L) lealadind o ((K-Means) saiall 400 j)6al iyl Giguall aal &)
ALl Jums®) cad Aagylall o3 B (i o Wiy L) JS a8 de sanall Jaligie dagl
70Kl ) S DA e el s saiially

ciyiail) & K-means Jdé «ila 7 Jedd)
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g iy dla G il el Ll laaly Wy ) calad) e
Y (K-Means) clagiall sagiall &) lsa G asd Cua cdabiag Uadl Caliail
e Jan Ay e senall Al i) 2l (Y (bl e sl 138 g Jalalll LSy
pai b clid Apylal O and gell) culadl b Lad medl s
cle ganall ol gia aladin) Cae Caasy Jl) 13y e sandll

rlesanall JSG Caagl cplin Wl (GMM) Lbsdl jase zisa b
leieds Jal ey «(Standard Deviation) (sylmall aa®¥ls  (Mean)dals sial
Expectation Maximization 4a8siall daill addaa’ _aud Cpwad 0))lsd 22008
.(EM)
:EM-GMM Cifizaa -1 -2 -6 —4

Sl 058 Gl Cle gead) iy (K-Means ¢ 450 S EM-GMM sl
Lol adad ol ((gpumn JSS

ol o Saall e aald Sl VWY gl aa3is EM-GMM - (Ll
Aadll) i€ 1Y) Gl Ll a8 A sana e SST ana saalgl) bl A
Qllaa) e 5Ly 458 J< Lgdiai of ddabuy gl dic sanal a0 ol danye
Agandll Cipla lia (gay BNAY) 2o SEM-GMM AT ey a3l &l 3 laasas
séaald) g8 e dayi8all MODYOLOV3- tiny 4uajlsdll -7 —4

ary Jaai ae YOLOV3-tinY dae)lsd oo Bl (o dajitdl) daa)lsadl o)
Baiiall Lerdind] EM-GMM aladinly il
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YOLOV3-tiny dsajlsd Jsaai—1 -7 —4

dmaall gualial) axs s -1

) Lﬁgi ¢l CaiS Bl ey Aaapall @nliall 2e 3ab) o astaall (3
Al (K¢S K MAP il Juadl sl culS LK s JOU culs LS
salyy Julls Auil Cllua 2l e a3 53030 Y eyl Glaa e 0
xe (Frame Per Second FPS) iglll & <yl sae (mas of danll o)
il Gl Gaa gl e aladniuy)

Slo lalun &5 fmage 3ilia 6 4wlul) YOLOVS- tiny 4ue) )l adiiud
Glly s2eli e K-means —salajy senyolialdl e Laxie Juadl) L
e Y bl sacld CDIAS ey Adlida 38 80 (ggia3 Ally ccoco dataset
Agle capatl) alyall A8l gos i Gualivall aaal s Gllea ¢ )]

K-means & <Leabling malin (1o lle Jpanll & Al bl apend a2y
anlly Aaldl)l jalas) clily 3cd e DBSCAN 5 Birch s EM-GMM
GBlias Aadgiall Baaliall o 4Ll dos Jic- Avg IOU ad 6 Jsaal) ea s
Birch s EM-GMM 5 K-means Guki e lgle Jaasdl 5 Al —Gilaal) 5ac
(Bsia 19 Ja 1 () Lrapal) Goliall a3l dalise o8 Jaf 5o DBSCAN
o (difference) @l cluayy ¢Guliall aae alyy dlay 4l dus o B
12 alasind aem %1 o B8l s 52l A o) aa3 (4) Alaleal) (35 4l o8
Ge Gatina 12 e ol sldie) e A —Alin Dy 4l 43 (st
33 oY . DBSCAN 5 Birch s EM-GMM 5 K-means B Gn 4 Jal
ccapail) Ao pu alads) Wby lualdl e e Guliall
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A gl 5 oy 1 5 Al Fnigh p tal Al
Ol as agh) ) daal a

O S a2

2024 e 3 2u) 46 aal)

dif ference, = Avg 10U, — Avg IOU;;_q «s ccv et e e e e

n = number of anchor boxes

(4)

[aldlciaill 483y Gaaliall aae G Al 6 Jgaad)

DBSCAN K-means EM-GMM Birch x
o]

S| 28| & |25| & | 25| & |25|2
fa ol 5 |9 5 | 2| & [Y29|§
40.8 41.57 41.58 415 | 1

12.90 | 93.7 | 12.12 | 53.69 | 12.23 | 53.81 | 12.13 | 93.63 | 2
552 | 5922 | 489 | 5858 | 56 | 5941 | 549 |59.12] 3
2.75 | 6197 | 272 | 61.30 | 3.41 | 62.82 | 251 | 6163 4
291 | 6488 | 191 | 63.21 | 2.18 65 2.64 | 64.27 | 5
2.02 | 669 | 249 | 6570 | 222 | 67.22 | 213 | 66.4 | ¢
1.02 | 6792 | 093 | 6663 | 1.42 | 6864 | 1.02 | 67.42 | 7
1.65 | 69.57 | 201 | 6864 | 1.74 | 70.38 | 1.35 | 68.77 | g
1.08 | 70.65 | 124 | 69.88 | 1.34 | 71.72 | 118 | 69.95 | 9
036 | 71.01 | 078 | 7066 | 092 | 7264 | 1.16 | 7111 | 19
118 | 7219 | 127 | 7193 | 12 | 7384 | 128 | 7239 | 11
138 | 7357 | 1.42 | 7335 ] 1.04 | 7488 | 1.68 |74.07]12
0.38 | 7395 | 079 | 7414 | 06 | 7548 | 0.43 | 745 |13
091 | 7486 | 016 | 7430 | 051 | 75.99 | 0.86 | 75.36 | 14
037 | 7523 | 053 | 7483 | 041 76.4 0.47 | 7583 | 15
0.54 | 75.77 | 0.07 | 7490 | 054 | 76.94 | 057 | 76.4 | 16
0.29 | 76.06 | 0.40 | 75.30 | 0.427 | 77.36 | 046 | 76.86 | 17
0.83 | 76.89 | 037 | 75.67 | 0.173 | 77.54 | 051 | 77.37 | 13
0.43 | 77.32 | 109 | 76.76 | 0.64 | 7818 | 0.35 | 77.72} 19
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e -8 JRAN A Asiage 4l Jaee bugiag Guliall ae o A )
.DBSCAN ; Birch s EM-GMM 5 K-means das;Y) saiiall 3k Jal

K-means EM-GMM
90
80
PR B Y PR B B i LA
70 re® 70 Pt s
iad » ...-t".

60 i 60 v
o] .“ o] [
Qs ¢ Q50
Wy o Yoy o
g g

30 30

20 20

10 10

0 0

012345567 891011121314151617181920 01234567 89101121314151617 181920
Number of anchor boxes Number of anchor boxes
DBSCAN Birch
90 90
80 " 80
P PO R
70 e e? 70 P R
_‘..-O"‘.' o L ]

60 ot & Pt
o] » 2 [}
0 50 0%
Wy o Wy o
> >
g g

30 30

20 20

10 10

0 0

001234567 891011121314151617181920 012345617 89101112131415161718192
Number of anchor boxes Number of anchor boxes

day ¥ Baiial) 50! Avg IOU g Ggaaliall aae (o ABal) 8 JSil)
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il slaal) g Al ) g SRS 300 Aguastigl p gl Ak Cad) daala Al
O S pnesy 3 Ol ash) ) 2aa) o 2024 ols 3 21l 46 sl

s adly) dmajal) gaalial) sl Lad) -2

oo lele Jseandl 5 Al Galiall slagf culS (i) Goliall ae a3 ey

: s» DBSCAN  Birch s EM-GMM 5 K-means sk

:K-means (385 —1

[33,17] [94,43] [186, 55] [141, 113] [253, 83] [240, 146] [179, 224]
[340, 122] [341, 190] [280, 292] [376, 270] [381, 387]

:EM-GMM 5é5 -2

[42 ,22] [111,53] [211,69] [317,110] [150, 126] [243, 141]
[377, 178] [298,200] [189, 220] [377, 277] [290, 307] [383, 391]
[9] &l 8 Jaadlls Birch 385 -3

[62,33] [163,76] [257,100] [352,127] [167,188] [271,195]
[366,213] [305,299] [383,315] [234,318] [123,387] [382,399]

DBSCAN 35 —4

[ 64,35] [167,76] [271,99] [367,168] [166,176] [266,185]
[219,258] [326,261] [159,296] [388,302] [274,339] [384,397]

DBSCAN  Birch s EM-GMM 5 K-means S a)si 9 JSAl g
il A (e Ly a1 et o G (Gl sl Jia Ally () e
Gilaal) 3ac i salaie) wgw A (3saially dpe)ylall J8 (e pdsiall Gsanall oy

AOU jlna G35 clld
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Birch DBSCAN
Laajpall (galial) slaf Jiad Allg ciloganall Sl aujsi 9 JS&)

Jandl 4y —2 —7 —4

slall AW intel mlleas «Google Colab Ao osul 4ol cuyladll 2aw
10 Heaug r il WUas ¢GPU: Tesla T4 :chla gy 48Uy ¢ Fija s 2 de o
bl 32l Jraai -3 -7 —4

Ak Glaaagy alddl 5y0a 3000 (e dediied) UL de gena (6T

Open @bl 32cl e lile Jpaall o cAdlida 3elia) Cagylay ddlise Gluliag
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il slaal) g Al ) g SRS 300 Aguastigl p gl Ak Cad) daala Al
O S pnesy 3 Ol ash) ) 2aa) o 2024 ols 3 21l 46 sl

lealatind 2 8ysem (e 9 (gsind Ay «lily desane ,S1 a5 IMages V6
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Design of transmission line 765kV
(Electrical Section)

Abstract:

Increasing the consumption of electrical energy requires the
construction of new stations and conversion stations, in addition to
transmission lines capable of accommodating the expansions that
may occur in the network in general and suiting the voltage levels
that will be worked on. Due to the increasing demand for energy,
long-distance transmission lines are being built in order to reduce
Significant energy losses. Establishing high-voltage transmission
lines leads to lower economic costs. You should also take into
consideration EHV (extra high voltage), to compare it with lower
voltage levels to see its benefits. In this scientific paper, a review
was made of the types of 765kV transmission lines used in different
countries and a comparison was made between them and low
voltage levels. Then the benefits of EHV lines were studied and
finally: a single-circuit 765kV transmission line with six conductors

per bundle was designed based on current standards.

keywords: transmission line, costs, Design of transmission line,
high voltage
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Table 1. Rail and Curlew conductors’ characteristics
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Conductor  section AL. St. (No-  diameter conductor resistance in 20 'C Soar Areas
(mm*)  (No-mm) mm) (mm) AL St. (Vkm) strength (m)
(No- (No- (kN)
mm) mm)
Martine 684.84 54%4.02 7*2.41 36.17 1906 679 0.04259 205.8 1000
Rail 48342  45*3.70 7*2.47 29.61 1339 260 0.05994 115.6 1000
Curlew 523,68  54*3.52 7*3.52 31.68 1451 530 0.05531 162.7 1000
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