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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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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
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B—6 JSall b daiase Goaliall slad il culSy culia 9 ) 6 (e dannyal

[9] -chbnd) e Copnily dalall cililall 320l (e Aasli Ay

19



YOLOV3 = Tiny Aujlss o el galddd) o i) dles (el

207 & Brichanchors ' ”
A K:means anchors 40 )
2004 ° : ] Brich dustering ‘ | K-means clustering
]
[]
¥ 7 St I
o 40
1501 ~*“ ° 0 .. [} A=anchorsric -anchork.mees
0
““"D‘ " A
100 ° 0 r i
"‘6" o She
Y N
0% A J Y
50 [ 'YX} Outpuﬁwn Qutput=anchorsze ]
K LX) | l
J"
0.
75 100 125 150 175 200
A B

(@liall aaa milii B, K-means Birch aladiuly (galial) ?leai -A 6 Jsdd

Glas 4l Cun A6 A dainse Gsaiall ana sl daa))lsa il
mean ae 435)lay legin $xll Glua o5 Birch s K-means alaaiuly guliall
Lugie s aaall (s Japall (3aan 13 ¢(3) dabeddl 385 caws 53 anchor
e Ul Gsanall ana sldde] s Yy Birch s K-means alaatiuly §sauall ana
.Birch

num of anchor

mean anchor = Z anchor(x;, y;) / num of anchor ....(3)

i=1
paaind Ally Kemean alasiuly Al G lsal) 20 il 4)lhe @llyy oyl

—3lia 6 2 CJ}AJ o Galia 9 4 Jaxa C.J}u OHlie i cdraye (3lLa 6

[9] Gds Crunal)  dgall) guilii 1 J gand)

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

20



4la slaall g il gl g ASilal) dpantig) o glal) Abls Gl daaly Al
Ol a2 Olas 2l o 2023 als 28 aal) 45 Alaal)
Object detection algorithm based on improved Yolov3- -2 -5 —4
tiny network in traffic scenes, Wang Ze, et al, In (CVCI)
2020
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[10] (oubsa B3y il s Jsaad) eidagy 3 Jgaadl

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 0381 0.78

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

& lgies K-means (e Yoy saiiall DBSCAN 4y alasinl (ygialill # il
Glily sacld aladiu) Ly c@gaia 11 A 9 e daapall Goliall e 30l

[11] -4 sl 385 daiil) culsy «COCO

[11] (B Crunall g dgaill guilis 4 Jgand)

M 55D RetinaNet YOLOw3 Improved YOLOvV3 Our
mAP({%) 53 57 57 59 65

cBsdia 11 aladi) xie %65 ) deas Sis MAP (et &

Research on YOLOvV3 algorithm based on darknet -4 -5 -4
framework, Guo R, Li S, et al, InJournal of Physics:
Conference Series. 2020

Com ASH Gaall 85y Siall Calally Ay pall CLBLEAY) e aal) Gaaas

i) e Capenll el DA e Jlad J< A8A Jall el 8 oSaill (S
Slo Copmill il Al diaitiall Aally Ldad) Capetl) Ao g JSUie e s
famayal) Galiall Sl Giluay a5 L)l iy Gl O cdpulil lS)al

el 48y cpeat o Al dua) eal) Jex Cua (K-mean ++ oeld e

22



il slaal) g Al ) g SRS 300 Aguastigl p gl Ak Cad) daala Al
O py 3 e saal 2023 sle 28 aull 45 alaal)

e aypaall Calaadl el 5uud Jane Lggal Aileaall 4 lsad) o colatl) el

[12] -Ase)lsad) 483 (s 2 Al Capetl) Jana Jlis

die Gl 5 il b ple o Al lEa) Aa 5 Jyanll meas,
G bl sl e cilogls Gl oy of 50 Gl 526w Ly

Aaeal) e lsalls 86.22 Lpnslas! drajylsall Capetl) Jans ccapaill & lgadiiad

.90.66
[12] Laalell) dpa lsal aa Alcnial) dpaj fsdll 483 Ajjlia 5 Jganl)
algorithm frame 1 frame 25 frame 50 frame 75 frame 100
Yolov3 98.2% 92% 80.4% 70.5% 90%
algorithm
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this paper

:3aiad) cilia) lod aaf —6 —4
iasia—1 -6 -4

Glesana o) dglial cbly)l L canaas le saiiall cilia)jlsd Jasd
S pailad Ll degandl) ety ddiiadl) cbld) L G Gus (Clusters) sa3ss
s paibad L] ddhie Glesens 4 Adhad) @bl Ll Loy dgliie Gl

Baiiall il o aal (e (Aglall dalida i

K-means —1

K-mean ++ -2

Gaussian Mixture Models -3
Birch -4

DBSCAN -5

23



YOLOV3 = Tiny Aujlss o el galddd) o i) dles (el

Lidal e zigd adadiul il Gldgall aeai-2 -6 —4
Expectation—-Maximization  (EM)  clustering  using
Gaussian Mixture Models (GMM)

L) lealadiad g8 ((K-Means) sasiall 20a) lsal 2l Cugual) aal ()
ALl Jad®) cal Agyhall o3 B gy o iy ) JS a8 de sanall Jaligia dagl
7 JSE B A e ecnlilid) (ol asially

KLl T 3¢,
£ rﬁ’w "-‘-'.‘?". {f.«t ?‘ o
L MERE

ciyiail) & K-means Jdé «ila 7 Jedd)
ae iy i G il el Lls ozl W ) culsll e
Y (K-Means) <l sidl saiall 2aa)lsa & 2t Cua cdiling jUadl Caliail
e Jan Ay e senall Al ial) 2l (Y (bl e sl 18 g Jalall) LSy
pad 8 clid aplal O ot gell) Gulad 8 Lad paedl e
.QLGJAAA“ L.:A):LA e\ | [SEETeTE L:.\\\.) d.msj\ ‘AA} GU:\:\Q‘)AAAS\

ilesanall JI Caad galas WAl (GMM) Lbisal (e zisd A
leiess Jal ey «(Standard Deviation) (sylmall Caa®¥ls  (Mean)dals sial
Expectation Maximization Zadsiall Zadll audaa’ e (s 3a)jlsd adiu
(EM)
Aandll Cels Ba (e LIAY) 2 SEM-GMM AT

24



il slaal) g Al ) g SRS 300 Aguastigl p gl Ak Cad) daala Al
O py 3 e saal 2023 sle 28 aull 45 alaal)

séaald) J8 e dayiiall MODYOLOV3- tiny 4sajlsall -7 —4

oy Jaal ae YOLOV3-tINY 4 ld oo e (A Aajiall due))lall )
gl Leaxdiiall EM-GMM aladinly el fialylll
YOLOV3-tiny dsajlsd Juaai—1 -7 —4

dnajyall (gaalial) ae s -1

) Lﬂgi ¢l CaiS Bl ey Aaapall @nliall 2e 3ab) o pstzall (e
iy (K¢S S MAP il Juadl il cilS WK 87 JOU cils LS
salyy My ASuil llun 2 e 33 530 Y eyl Glaa e oS
xc (Frame Per Second FPS) aslill & cillayl sae (ampss gl danll o)
2l ol Gaa ) Cpaaa alanuy)

Slo llun & Ay Balia 6 4wlul) YOLOVS- tiny 4 )lsd a2iiud
Glly s2eli e K-means —galajiy seyolialdl e Laxie Juadl) L
G &Y ikl 3acld CDUA) g (Adlida 38 80 (ggiad Ally ccoco dataset
gle Capaill alyell A48l & g3 ol Baaliall aael 3aas Sllus o))

K-means 3 <Leabling gzl (e lede Jsaaall o3 Al UL apend 22y
cCanlly Laldl) alasY) cilily 32cE e DBSCAN 5 Birch s EM-GMM

Aadgiall bl ol 4w J5a- Avg 10U a8 6 Jsaallaiag
EM-GMM ;5 K-means Gk die Lgde Jgeaall & Al —Giliall 320l Gualica
19 a1 ) Gamayall Gaaliall a2al dalide 28 Jaf e DBSCAN  Birch

4l s ¢Baliaall aa e salyh Ayt bl A of B s o(Gsiaa
- 29 ¢ 2R D= A J A

e S0 e 32U A o 2 (4) Adabeall (385 aslinll ai8 oy (difference)

i) aldie ] wiv ST e—aliia Ay 4L 3 Gaiia 12 aladin) aa %1

5 Birch s EM-GMM 5 K-means gl g 45)ad) dal g Goaia 12 e

ool ey aalial s Clual) e ha Galuall 5345 Y .DBSCAN
25



YOLOV3 = Tiny Aujlss o el galddd) o i) dles (el

dif ference, = Avg I0U, — Avg IOUp_{ e cov ov ev e e e

n = number of anchor boxes

4)

[aldlcinill 483y Gaaliall aae G Al 6 Jgaad)

DBSCAN K-means EM-GMM Birch X
o)

S S S S S S S $|s
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
275 | 61.97 | 272 | 6130 | 341 | 6282 | 251 | 6163 | 4
291 | 6488 | 191 | 63.21 | 2.18 65 2.64 | 64.27 | 5
2.02 | 669 | 249 | 6570 | 2.22 | 67.22 | 213 | 664 | ¢
1.02 | 6792 | 093 | 6663 | 1.42 | 6864 | 1.02 | 67.42 | 7
165 | 6957 | 201 | 6864 | 1.74 | 7038 | 1.35 | 68.77 | g
1.08 | 70.65 | 124 | 69.88 | 1.34 | 71.72 | 118 | 69.95 | 9
0.36 | 71.01 | 078 | 70.66 | 0.92 | 7264 | 116 | 7111} 0
118 | 7219 | 127 | 7193 | 12 | 7384 | 1.28 | 7239 | 11
1.38 | 7357 | 1.42 | 7335 | 1.04 | 7483 | 1.68 | 74.07 | 12
0.38 | 7395 | 079 | 7414 | 06 | 7548 | 0.43 | 745 |13
091 | 7486 | 0.16 | 74.30 | 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 | 0.46 | 76.86 | 17
0.83 | 76.89 | 037 | 75.67 | 0.173 | 77.54 | 051 | 77.37 ] 18
0.43 | 77.32 | 109 | 76.76 | 0.64 | 78.18 | 0.35 | 77.72 | 19




il slaal) g Al ) g SRS 300 Aguastigl p gl Ak Cad) daala Al
A psy 3 e saal 2023 sle 28 aull 45 alaal)

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 .
Jraw e a B A -r-o..o~o~0--""“"“"" '
0 i 0 T
""‘".‘ l""...

60 Pt 60 o
o] ." =) ‘.
Q0 Qs
Wy o W, 6

40 0
] >
g g

30 30

20 20

10 10

0 0

012345567 891011121314151617181920 01234567 89101112131415161718192
Number of anchor boxes Number of anchor hoxes
DBSCAN Birch
90 90
80 . 80
e s *-oe P R R
10 B 70 ot
_'..-O-"" . o®
60 i 60 !
v 2 ’

0 50 : 0w
W 40 . ] 40 ]
] ]
g g

30 30

20 20

10 10

0 0

012345567 8910112131415161718192 01234567 89%51011121314151617181920
Number of anchor boxes Number of anchor hoxes

day i) Bakiall (3 k! Avg IOU g Gaalial) ase oy A8al) 8 JSil)

27



YOLOV3 = Tiny Aujlss o el galddd) o i) dles (el

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

oo lele Jsanll & ) Gaaliall slaf cl€ (e Gaaliall sae a3 aey

:s» DBSCAN  Birch s EM-GMM 5 K-means (sl

:K-means 3é5 —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 G5 —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] il & Jaxalls Birch (s, -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 (i, —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 Sl a8 9 JSll sy
il A (e g a1 a0 o G (Gl sl Jia lly (s e

lial) 32c S salaie) s (g3 (@gaially dua))ldll JB (e adsiell (§gaiall o

.IOU ‘)L}M éé} Lﬂl&)

28



e el g iy g0 g SRSl Ltigh g slal) ALl Cad) daals Alna
OIS a3 Olas daal o 2023 als 28 21l 45 alaal)

Birch DBSCAN
Laajpall (galial) slaf Jia Ally cloganall S ajsi 9 JSal)
Jead) Ly -2 -7 -4

slall AU intel =llaas «Google Colab e osub 4l ylaill 240 2
10 Heang r il oUas ¢GPU: Tesla T4 tchlagay 48Uy ¢ 1ja baos 2 e jun
il 5208 Jaaai =3 -7 —4
Ahie Alaag (aldiy 3)0a 3000 (e dediiall UL Ao gana (<5
29



YOLOV3 = Tiny Aujlss o el galddd) o i) dles (el

lgalatind 2 8ysem (e 9 (gsind Ay «lily degana ,SI a5 IMages V6
i sulall Ags ) algad Aisenll 1880 A guand) Gl Giaal Gy
albyl) jeai-4 -7 -4

J e g ) jpall BlEaY)l & G o) el Gasd S
Sl (atil (e elial Lah ggas ) sl o o lxially JolI adil
sliily (alit¥l Jsa 3olia awyl Labellmg galin alaiiuly ¢l el
sacl8 Goaia JSye gsing (TXT Aiays 8ysuall anl (uis 4l 8y JS0 i ol
s —YOLO zisai lema Jalayy Al dagall a— 4cliyls aayey Giliall
Oo Walady dmasall Goliall s Clua 8 2 b Lgle alaieY) S clilyd)
gl Gyl 48y e Wil Ay Jal
gisadl) -5 -7 -4

i seaaS el il saclE (e Alsdic 3y0m /90 23 & il Ak
150 ol oS call 15 e 38l s 5 . lod) deseasS 710 U5 (s
Lis 25 <0.0001 Slell alxil) Jaxas 0.001 A1 alxill Jaxas . (epoch) sy
mapell Guliall e Yol tcihe 4 480l s 5l jde JS oY) il
Aasinly lglea 5 ) Gaoliall e Lol cK-means alaaiuly llea 5 )
.DBSCAN il )y «Birch olasiuly Wi (EM-GMM
5 -6 —7 -4

Sle il 303N Jal e MAP Gles &5 Gyl Alee (e e gV aay
.DBSCAN ;s Birchs EM-GMM 5 K-means aladiuly slady) s0me Gulia
LAY Ao sens o ysaall (e e sana aladiuly RSl o SH)

30



Aia gl 5 Aol ) 5 Al Apunigh o slal) Adualis Gl daals Al

Ol S a3 Ol aa) o 2023 als 28 21l 45 alaal)
:‘ io' gau s w# _5
148y -1 -5

alatinly Galiall aas diaed ol 22D 7 Jpaall 8 dsimge sl mils
K- G5 paiisdl asally 43)ie Copnill 483 Jansgia & Guad ) g2l EM-GMM
o L a1 eyl o 5laeY) 8 333 o .DBSCAN s Birch 5 means
asen W saals (sSin Capatl) Aoy 8 Gasliall aae iy capyaill 3ac
A fial) g yledd) LT gilii 7 Jgaal)

Algorithm | DBSCAN Birch EM-GMM K-means
MAP % 82.3 82.41 84.77 81.55

aie JSU AR dapn ae ey lsal) 365 Aag 12-11-10 JEY) muass

Glo oyl Aalall laay) bl saeld o 3ale jem sae Jal (e caliki

3y palii) Jsa pdgiall dlalay) Goaia JS5 0 Baadl lgiay L alill]
) 48y a3 53 V) EM-GMM  alasid

k-means, 78% Birch, 79.5% DBSCAN, 81%

1 5)5all 10 JSal

k-means, 76 % Birch,77 % DBSCAN, 79 % EM-GMM, 82%

31



YOLOV3 = Tiny 4mjjlss o saie¥l galddd) o Gl dles Gpumal

2 §y9all 11 Jei

k-means, 83%,85% Birch, 84%.84% DBSCAN, 87%.86% EM-GMM, 89%.89%

3 §y5all 12 Jeil

(sl deyw -2 -5

oAl plad ol dele Dmasall Grbiall e il sl Aoyl daally
1(5) Aaladll 385 sa pa)lsall

output victor =S XSXBX(4+1+C).........(5)

Al aas s S s Caa

Jomayal)l Goluall 2ac B

(X, y, height, width) ad) Cayeil) ahall Caagll Joa (3 saiaall alayf Jusi 4

B Ay i 1

) oyl alyal) il sae Jisi €

Al DA Lgallae Ky S byl sae DA e Copill de g Ly <o
EM-GMM alatiuly sliiie dumaye 3aalia 6 aladinly & 3saill dually Gllg saals
Mo Gl 3sia 12 aladiul Wiy dglll & ) 120 chlay) se el
A16%416*3 4xy J23 5ysea Jal e 45 3 W) 110 ) by

Jal e 1Y) a2y an gy z3sai 58 YOLOV3 — Tiny zisai ¢
<oyl 485 300)

32



il slaal) g Al ) g SRS 300 Aguastigl p gl Ak Cad) daala Al
O py 3 e saal 2023 sle 28 aull 45 alaal)

reluagilly claliiny) -6

alatiuly Gpeajal)l Bobiall sledy sae juen ol AR AW e g
i e caldlY) e Capaill b Gaalsall 383 (e i EM-GMM e lsa

(A8l de pud) (g Aylsall 4By Gualuall sae HLoA) gy SN (7 3 gaill Aoy A

e g aaiall Leaudy YOLO 4wy lsd (Je duhall oda anand (Say

45 80 ia Jui ddliie il Jadil Laga il Glldy (COCO clily sac s

33



YOLOV3 = Tiny Aujlss o el galddd) o i) dles (el

[1]

[2]

[3]

[4]

[5]

[6]

el -7

Uijlings JR, Van De Sande KE, Gevers T, Smeulders AW.
Selective search for object recognition. International journal of
computer vision. 2013 Sep; 104(2):154-71.

Al-Nawashi M, Al-Hazaimeh OM, Saraee M. A novel
framework for intelligent surveillance system based on
abnormal human activity detection in academic environments.
Neural Computing and Applications. 2017 Dec;28(1):565-72.

Chen X, Ma H, Wan J, Li B, Xia T. Multi-view 3d object
detection network for autonomous driving. InProceedings of
the IEEE conference on Computer Vision and Pattern
Recognition 2017 (pp. 1907-1915).

Jin X, Davis CH. Vehicle detection from high-resolution
satellite imagery using morphological shared-weight neural
networks. Image and Vision Computing. 2007 Sep
1;25(9):1422-31.

Kim JH, Batchuluun G, Park KR. Pedestrian detection based on
faster R-CNN in nighttime by fusing deep convolutional
features of successive images. Expert Systems with
Applications. 2018 Dec 30;114:15-33.

Chaabouni S, Benois-Pineau J, Amar CB. ChaboNet: Design of
a deep CNN for prediction of visual saliency in natural video.
Journal of Visual Communication and Image Representation.
2019 Apr 1;60:79-93.

34



il slaal) g Al ) g SRS 300 Aguastigl p gl Ak Cad) daala Al
O py 3 e saal 2023 sle 28 aull 45 alaal)

[7] Xiao D, Shan F, Li Z, Le BT, Liu X, Li X. A target detection
model based on improved tiny-yolov3 under the environment
of mining truck. IEEE Access. 2019 Jul 15;7:123757-64.

[8] Redmon J, Divvala S, Girshick R, Farhadi A. You only look
once: Unified, real-time object detection. InProceedings of the
IEEE conference on computer vision and pattern recognition
2016 (pp. 779-788).

[9] Huang B, Lin H, Hu Z, Xiang X, Yao J. An improved
YOLOvV3- tiny algorithm for vehicle detection in natural
scenes. IET Cyber- Systems and Robotics. 2021 Sep;3(3):256-
64.

[10]Wang Z, Li L, Li L, Pi J, Li S, Zhou Y. Object detection
algorithm based on improved Yolov3-tiny network in traffic
scenes. In2020 4th CAA International Conference on Vehicular
Control and Intelligence (CVCI) 2020 Dec 18 (pp. 514-518).
IEEE.

[11] Nawaz M, Khalil M, Shehzad MK. MIYOLO: Modification of
Improved YOLO-v3. IETE Journal of Research. 2022 Mar
19:1-9.

[12] Guo R, Li S, Wang K. Research on YOLOv3 algorithm based

on darknet framework. InJournal of Physics: Conference Series
2020 Sep 1 (Vol. 1629, No. 1, p. 012062). IOP Publishing.

35



YOLOV3 = Tiny Aujlss o el galddd) o i) dles (el

36



Aila glaal) g 4l gl g Al Saal) Apatig) o glal) Aleales Gl daaly Alaa
S a2 )l gl p 2023 sl 28 2l 45 saal)

e dogaoll du g Lill 1l saall d9bal yails daulys
i y4olly slagUl GSUS dig U1 Jo da o dalo yalad

ko)l o Gasl o T*) I ca ) allhand
Al el 5 ASlS all Aunigl) 2 (LgiUE 5 Al Cleliall elilSie Auria and (g )
A small A ol 4y ) sganl) (3 Aadla
Ll 5 Rpmguail) e Liall GLilSon ati and clgilallan s zeanl L 51 535 Auain 8 o) 53 allla 2
A guall A pall &y ) ggaaldl ¢ Biad Raala (Al oSl 5 Al Anigl) A1
Tel.: +963-933-517314, E-mail: dr.t-kadd @ mail.sy :alsall callal*
Tel.: +963-980-810-905, E-mail: dr.aousaliibrahimsy86@outlook.com <l sall callal*

toadlall

Tals e oY OIS cagll Gulal palid o i 3 Al Cagplally clallanall ks
Gl delia 6 Leliglay o) Al Glaiall Cyaall alall A Juagi Lo HAT e ¢ suall
Aaall ) B Jlae 8 Blety Ly dalig (ASHall Waalsay 2y,

M) AEE AEEY) e ASpe Sge alasind DSISQY Apads Anale Ay Canall 38 a8
Bomally (mSsuY) G Ay Ase g ¢(E) b alasl) LY e dxiad) Azl
LS el 30l) Adghine alsd am pend] i) duelie e 2l Ll ciluaas L
K

A A sabe e Ble lghe Cilie DB il clie Can jumad Sl N B S
30l sl (i Aradies gl clially dacad gl ¢ o) Al Lgd i
3331 (core) Ay saleS Ay Saall ALy liysy Jsall ash e aasiad Lgie (1 (iday)
S Al Glss a3 ¥ ASHe Daned B3k 00 Ble Leie Glie DB ATy Sk
) Jaid By doal) osh Bale e Aue S5 cash (3 (e Lo A Jol (hagySee L
On uaal) Axaba e Qg s s Bale o Ble Aue ATy g S ST 00 0
(T%) Ay dansty Lyl 1Skl Sl Cibal g gumgally Alall il Lpand) )yl
oalsall Baga 8 Bl sl A Al el 1 dead) @lisl cof s
Agsall Gaglall daglia g Usgale lisats (%7-52) dansiy 18510400

Sl ¢ il 4518 cdejaally aba1 A L) (S el ol sall tAialidal) culalst)

CJoad) Gliles daGah

37



mailto:dr.t-kadd@mail.sy
mailto:dr.aousaliibrahimsy86@outlook.com

48 S8 g ol ASNE LAY (e A8 ja Bala ol 5 Ao A Al Ay oI WSulaad) Adla) il A )0

Studying the Effect of Adding Nano Fumed Silica
on Properties of 3D Spacer Fabric Composite

Material

Prof. Dr. Taher Kaddar'*, Dr. Aous Ibrahim?**
L Prof. Dr. Head of Department of Textile Industries Mechanical Engineering and
Techniques
2 PhD student, Textile Technology Engineering
Faculty of Mechanical and Electrical Engineering, Damascus University, Syria
*Tel.: +963-933-517314, E-mail: dr.t-kadd@mail.sy
** Tel.: +963-980-810-905, E-mail: dr.aousaliibrahimsy86@outlook.com

Abstract

This paper provides a major challenge since the 3™ 2011 International
Conference on 3D Fabrics and Their Applications, Wuhan, China. Because of
many bad conditions that effect on the properties of desired application, and to
summarize recent applications of nano technology as they related to textile
fibers, yarns, and fabrics for improving properties of those novel fabrics and
their composites which made of.

This paper discuss the ability of applying the 3D woven spacer fabric
composite materials reinforced with fumed silica nano-particles and resined by
using epoxy, and micro E-glass chopped strands and rigid polyurethane foam as
core materials.

Six samples had been prepared, the first; three of those samples were textile
composite materials reinforced with nonporous nano particles, and wetted with
epoxy resin, two of them were prepared with rigid polyurethane foam and micro
fibers as core materials, the second; three samples were prepared without nano
particles or micro fibers, the first one was prepared without PU foam, the
second one was prepared only with PU foam as core material, and the third one
was made only from rigid PU foam without any fabrics or resin. We used 3D
spacer E-glass fabrics and chopped E-glass micro-fibers, the weight percentage
of silica nano particles was (7%), it was better for economic, mechanical
properties by (7-52%), and significant improvement in resistance to weather
conditions.

Keywords:
Composite materials, 3D woven spacer fabrics, nanotechnology, Fumed silica,
Insulation techniques.
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Aila glaal) g 4l gl g Al Saal) Apatig) o glal) Aleales Gl daaly Alaa
S a2 )l gl p 2023 sl 28 2l 45 saal)

lially slall A V) ot Aida (pe alagY ) A LEaY) 030 ()65 Cam ¢ il
3 ASLew ally A5aY) 13 Jsh ¢(Z) enall olaily g lagd 23 Leging
Ligd Jam Ua (Gakill dalal Wy oo 50 s ae 1 (e fag Jlly oyl
s laiVl5 2l daglie e ALK Galall Claa 3 (2) Jsnall 8 (2) Lsadd)
Gn lewd An)ld Gty @ 0o gy G3ally aaally Gailly blaall;
b e i 8 s by (Z) Lsaall Lagd ASka diylag g of LS ¢ Gl

- oilially ABSlls Julaisall JLAIL ASLal) lligh ¢ alsal)

Adall @ldy Eaal) dgpasell Glubally Gl e degeane ZE Aup S
(2022) ale & 055815 (Yeran Wang) Lo olE dulys leie Saig cCanill ¢ guimgay
Woven Spacer ) s} 5 zowl) (aS5is At Capasi A Gacle (guall
1 el (hand lay-up) wail) dayh oladsial 48, [14] «(Fabric WSF
el 138 el JAls asill dse alatils ¢ aSsVIS Ay e 30l aa sl
oo (%70) A (psilly sVl ool G S WS dSladl QLY
salall LSlSaal) Galsadl cpnd dadyal) oda il daiillyy (A pall alall 43 e
Lo Al Aiaa duly lay [14] Gl Glum ge ol 138 d5ag S5
el dacals 45 ol (puall 8 (2020) ol 3 o535 (Liangang Zheng)
Colatll A iy ASal dlsd) delia 2l A LY dladiu
co Al Jhad) U alasinl e (%34) dpy (ghad) Jiall eliS 3 Ly
dalas 3168 (& Bgald) el ) A8LYL (ls (Aoally e (Jsdl ash
ALyl . [15] sla) 400 L) L craatin) Al Gliall & guall aliaial
Tas ligpet caadd (LS55 3 (2017) ple (Ferhat Yildirima) L ol Al du)l
i Sl (E) g58 dalaill LI e daieadly dejially alad) 485 L83
oalias) daadle ae o Soi¥) dga aladinly leie A5l lsally (3.3 mm)
alatin) vie Aiald (S A sald) Aghian e 2lY) DG il ASLass
calsdll Auhy & (Vacuum Bagging) ASyell saldl JSil apal) Al
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48 S8 g ol ASNE LAY (e A8 ja Bala ol 5 Ao A Al Ay oI WSulaad) Adla) il A )0

Aila) vie 4l Jaagd cpling) dagling aicag a3 (e S el Sfsall @il A
s i (30 nM) by bl L claa 00 (0.5, 1, 2, 3%) dime o
Caaally e lawdl e JS olaily 2l Clalras dilie (pe ASilSaall Gl gally (pusn
& (2022) sle (y5,als (Olga V.soloveva) le cwld s duly, [16]
M) Adlise ((PU) Ol (Jdsdl) ast o lisad dphall dbeagal) A el
30-) sl (whall Dol Jli) &5 (WD) dagibe 5l (LAY dales)
(psdl) 3ol laliss) A1) aany Blaiall iahlll of Caaill il cyelal L (100°C
G Slall Aphall fliasall af Gl dphall Abasall e juS HEE Al
Gl Jame slis ill) iy LS ((0.055 W/mLK) sy (0.028 W/m.K)
(41.727 W/m?) 5 (3.136 W/m?) p ciliall dabiad) cilSlendl e gy)al)
(5-4) on (oalalls L) DLas¥) die eas m )hall dilayy Glig b gl
(zsies (lie) DAY Lbisall agally LAY Blie asdl)l cliad dually (8.3)
18]

o3 i 4S5l odlgay nstl) delia 8 gLl Ll iS5 Ji) of DS Aadls
bl ale Yol oasag algiall (1 S) ol baa uac g Byshie Alaje ) deluall

ATy g cad) Cisa .2

iggally dpbally dupadl Galdll (Aot miel A sl pald o
ol Al (Bt Liyg ¢ gulaill Ly dag pdiy Adlaasl Balug¥) daglies LulSually
Lo im Sl 8 AR B Slpall Gais g5 (e ey il Jale Pla
o A cCagll Gl alag dag i Ll g Amieail] il piially < el L
Ae5ally M) A8 2AEY) (e RSyl Tanesl) olgal Gl wiiaiy skt o 4l
RSl Galodll et iy i . gl Lagd €5 aladialyy ddadl) Slsall e
Glgiadl ol Ja g€ (B JAm 00 g dlse aladiuly 4540 algall el
& il carally Jaraall dagliag ¢ lady) dagliag 200 CDlalray (558wl 4y sllall
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Aila glaal) g 4l gl g Al Saal) Apatig) o glal) Aleales Gl daaly Alaa
S a2 )l gl p 2023 sl 28 2l 45 saal)

aaih WS [2] e bl delia 3 paadiall Cpesadll J8 (e lgaag
Jlaay bl Lol Cagla Gaglia o sald) 558 ol Lysal)l Jalsall Jesty
Slo Blall 13 alasin) vie diald ¢ (UV)uad daily Loshays sla e ¢Gadal
Cag lll Jeadl Hladl) eha) e als OIS cApalall sda dhuinl L ae)al) ~ skl
vie el audll 3 aaily Gan @Al cp gl aslill Ll gl cdgeadl Jalsall
Gl e padind Y Glipey gl LaglsiS jlaniuly e Glie o 49)ladl)

i g8l ey « il

My Al sl il Al) L0 by sa Gl 13 e )l Caaed)
Sy (Al A8l lealid st (g AS el Al 2olal) A8 gban )
Juw o Ly @l 21y calil) Jyad A5al salall el cilillaia 3aa5 ¢
Lo Gy cdndl 138 (e laall andl) & Loy lialy Gl oSal lls
Oliise 482Y Slady Gluhal 4S5 (Kad iy Loy ajisiall lblaY) 4l caali]
dxiiae Ay Al G il aladinl s .Caad) 138 g gunga Alal) il
w=lsa &Iy (E; Electrical and Thermal Resistance) g5 dala) bsd (4
Lo (1/1) 3ol st aSsis o(ae 20 5 ae 10) ASlawys ciglle ASulS0e
oalsall e Ul sy ddindly dgslal) Baca) 1 iladl e dadass Jalas aad
Guafin ol cGiladll Ay 4 SeuY) sale il Aus (e JIE)y A SalSl)
Lo Ji (hss Aamidie MBS cpaatl 130 Bldhy am Towy A0S a5l
Ll gl Agheas ) aelal) gl dshiae L (S ¢ el A5 oSl

Lot s

toland) andl) .3
sdaadtucall gy Al algall :1.3

12-8) ledska (03,5 9) laykid z(chopped strands) dskic dala) bl o
gdad) Gandl e 8yigie el Agina o(ae
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3D spacer fabric type E-) g5 dndl ¢y alall) D als) muw @
eadl) S5l (1480 gr/m?) apall il (15 ¢(ae 10) «iSlaws (glass
‘(s Lol ¢(1/1) Al

3D spacer fabric type E-) g5 dndl ¢y alall) O als) s @
@,}uﬂ\ S Al ‘(2000 gr/mz) EJA\ sl () 4((“ 20) A8l (glass
‘(s Lol ¢(1/1) Al

salall (gylaall Ay :(nano-silica particles) gl Kbud) Gluws 33k @

(220 m?/g) agll el mhaull dalua (50 kg/m?) LS 200 0 s

&b et colall dma ¢ siesili 12-20) @luad) sl dhalise e 3

oalsd dllich (oDl (atag dag)) GueneS A5l alsalls clilaal) delia

v ibain Lo 13) Jaugl) 3 Alsguy U yshaylly 5l dlle (gl e
ol Ltie (a3l (g0 il 5 el 2 S S S 3

o) ekl e s :(coating epoxy) Al SVl sak e
laall gl e Leinal a3 ((1:1) Byl Talal) s o nsially

polyol Jslsdl) Lea cpladi e (4585 3(PU) lall (lyys Joll asé 30l @
2y salall ol G (1:1) Ayl Lalal) dus ((isocyanate bl Y s
S (CafaS 50) 48« sall By Aayy b cabeaml Qi L Guilaia) i)
L L clsa¥) e 2ae aladin) & WS Ldgladd) Gaadl e sall i)

P b

sl oS a) Hge AT AL e -1
iyl DAL gl £ L2 5L .3
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il gl g iy 15 AR al) Fpunigh o slal) Al Zad) Aaaly Alpa

S8 ko a1 Gl o 2023 ple 28 aull 45 aladl)
10 x 10 x (4) ) L 215 (4 cm @8.5 cm) Jlshul 1l .4
.(cm

\ghmagiy ciliall jaiand 2.3

LaadY) (e ¢(2) JSAN 8 Asas (1) Jsaall 8 dbiage e Cuw jpimad o
cmSsaY) iy 33l g (B g Aaala)) Aus Sl LY, dejad) ala) A0
Al dpalisall ld agdlly 250 Clpall (e A B)ima e lgtes B)iee e
lall Gls sl s L) Canal) et Clie ol (el a0 %80)
Qe (6 5 2 ¢1) Lald)ly ciysall Jalsall gtiaslia 3 i HLaaY (LAY Sl
day ligall (b 5 G ALK CLE (a0 10) dSlaws <3 (4 3) )
IS0 diaadd) dallally Al Clialeally Sae cdaliall a1 B8 LS

.kl

:u‘Jt\S\ L-‘Q;Ajj“ﬁj;\_'\._u‘ Sé.,’ 3‘53‘5 Qt\._\d\ " .- ;\AJQ)L}

o el sl il g5V sale Bla 2 Jadsal) sale ae dysilill Al Lala 1Y
oo de il s e (B g daala)) Aadadall Ay Saal) Gl dili)
(m?/gr) cpsh saalsd dawly Al e sill o) dalie 3045

Olasat Adiny Apgle L il alal) DB muall e cilide Gl sl
dalal 48N Aigsally Aball Al Glus) Gajay o LSA il agdl) Jada dSlany
(g ) OB gl Gyt pd W) iy S Jagls Wl gl
Lol Gy

3D spacer fabric ) g ¢ste 2l DG ala) s 1 I Al -1
ASLand) a5 Il Jaially (goad) uypiill dagi) (ae 10) «Slews (E-glass

s ol Al Gl e Gliss A (a5 Al Baldl e
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48 S8 g ol ASNE LAY (e A8 ja Bala ol 5 Ao A Al Ay oI WSulaad) Adla) il A )0

sk (O30S 9) layki (E—glass) dalay Gl «(Pa/aS 50) 4 s
oS5 ¢ iy A ginally ¢(ne 12-8)

3D spacer fabric ) g5 ¢te 2| DB ala) maws sAgl duwd -2
ASlandl s 5L5 L Jadally (gsall cuypiill A (ae 20) 4l (E-glass
s asd bale gl LA e Gl deeda (e 10 A8l 30kl Geua
lelsh (O30S 9) layki (E—glass) dalay Gl «(Pa/aS 50) 4 s
oS5 3ole (po Lirkay Al ginally (e 12-8)

3D spacer fabric ) g5 ¢yie a1 DG ala) ms 2E) el -3
o LI AL Jadally ool Cappinll Gagm) (ae 10) Sl (type E-glass
Gl dacde ¢SVl (3 Balay Appdially o(Oill g Y] any ae 5 ASLaud
) L)

Al (D alay g () Lagly€ dlasiul gsn) Aahl) Ll 4

%

aait) (ae 10) 4Slaw (3D spacer fabric type E-glass) g5 dull ¢ jia
=S¥ aley Apially o(pe 5 ASLawd) ol 3LEAIL aiially (gsadl il
L3l

Ayl (D alay e (U L€ Aladnud (sn) Al dinll =5
m) (= 20) 4Sles (3D spacer fabric type E-glass) ¢ 4l § e
=S5V 5aley Apially o(pe 10 ASLad) paat 5LEEIL dasally (gsall gyl
(Ca/aS 50) Le8ES a5l 30l (gl auatilly

il A5jlaal ccnlinally Ladl sads J3laS dpmaye die) duoludl Zuall -6

3 I it 8 ol ((3a/aS 50) 48 (s Ao psh Bale (gl
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il gl g iy 15 AR al) Fpunigh o slal) Al Zad) Aaaly Alpa

S8 ko a1 Gl o 2023 ple 28 aull 45 aladl)

Al i

ALl Al
bpanal) cilial) gua 1(2) JSi

e JS (b st 8 Aijsl) Dgiall ) 2(1) Jsd)

Gy gt (W) Sl

” &
pu | EPoxy | nanosilica | E-glass | 3D spacer 3D spacer Aga pladdad
resin powder fibers | 20 mm fabric | 10 mm fabric gl -
25 25 7 3 0 40 1
On Gl
25 25 7 3 40 0 . 2
il 1 L)
33 7 0 60 3
40 0 0 0 60 dsa i | 4
25 25 0 0 50 0 il 5
100 0 0 0 0 0 Ll Jjle 6
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Sl ) cllady) :3.3

il (4 5 3) ol e IS AASD Galall pand SHLE) B cha) &

ngLASC_atd\

s Aeglia lasl :1.3.3

ol Asigll G 3 eDlalaay 20 Aiie s (e liall LRy b

-(3) Jall (Testometric) Hleal) alaainls cunll daals
-(ASTM D3039) Zeallall Arulill dsialgall (385 Janll

laic (%) JlaiNly Al laaie cledl ) (Fpgy) 230 558 dad Sleall axiy
(e 5 ki) g g Bals b (4) of i (0= ) Sea¥) sy
Gn iy chabid) (o (peadll) Lgyall aa die Jlad¥ly alea¥) Glua ladie
dlga)) Lakdies . LAY &5 (2) Jsaad) Gans (B = 0/€) WDl i Jalas

(4) IS iy (Jlai )2
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Afila glaall g Ay gl 5 ASal) Aputigl) o glal) Adeds Cal) daala Alaa
S a2 )l gl p 2023 sl 28 2l 45 saal)

il Sl 5500

BINEG{PRAR

2l L) (3) Jea
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A8 D8 g ala) A5G ALEBY) (e 48 e Bala el gd o A il 4 o) WSlund) ABL) s A o

25 Aaglia L) guilii :(2) Jgaad)

(€%) Juisy) . . .

i Jalaa | 2l slga) | Astend) o
wye | ¥ | mpa) | (MPa) | (mm) aae
A3 all adadl)

9.3 11.8 253 23 5 \
10.15 | 12.4 256 26 5

13.2 28 166 22 5 )
13.78 | 28.6 167 23 5

4 Le 3 die

Byial) Al cilial (JWdi)/adl dlgal) Jabia :(4) Jeil

A3l \Slad) Gl Adla) o a3 e S0 LAY & Jasy 3daadly
i Las ((52%) Aty fisy Jalrs dad (e a3 4S5l Balll A 3500
am die (38.7%) dswny Jldl) Galias) Baadlh dus gald) Al S 30l

() slga) (se an dyliie pil (il (el ie) sl
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i gl s Tl S5 A lSal) Apuasigh pslal) e Ga) daaly dsa
BEENI 1) sl 2023 sle 28 13l 45 laal)

:(Flexural Strength) ¢Lasy) dalia jlial :2.3.3

& Al gl LS 8 eDlalaay o LadY) Aaglie dun e iliall Hladl
.(5) Jall ((Controls) Sleadl aladiuly cCuad) Aasla

(ASTM D790) usallall auslll dialsall (385 Janll 5

F

CONTROIS @

LJ‘

s Uaiy) Aaglia 4330 1(5) Jed

23 e S LRV &0 aus Glusgy dua o QLEAY) #5065 (3) dsad) Gays
Slad) Sl 38la) 2y (%16.5) Aty eladV) daglia 8 Guad dla ¢
VS pall alad) Ay dagaall 4 sl
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48 SR 5 sa ) ASDE AEaBY) (e A8 ja Bala ol i o A gl 4 i) LSl ABL) 8 A o

pUaTY) Aaglia a0 ilti 3(3) Jgaal

Mea¥) | 8l | aduial) Aalus | AStend) o
(MPa) | (Ne) éh:AnimZ) (mm) el
0.69 | 297 427 5

0.72 | 306 427 5 3
0.60 | 257 427 5

0.61 | 260 427 5 !

:(Compressive Strength) Llecay) da,lie Hlidl :3.3.3

b Aiaall duaigl) 4K 8 LeDlalass bV daslia dus (e clill ladl
.(6) JRi ((Controls) jleall alaaiuly el daala

(ASTM D3410) aallal) dsulil diealyall (385 Jaal) 3

Bliai) L) :(6) Jsad
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Agia glaall g b S 5 LSSl Apigh o ghal) Aluaas Ga) daaly dsa

Car

S8 ko a1 Gl o 2023 ple 28 aull 45 aladl)
rlill Hlad) DA Sleal) A8 (7)) JSall G LS

4 e 3 de

ciliall Lliaiy) daglia Lad) AdLE g :(7) Jsid)

Bl daglia JLG80 il :(4) Jgsall

Jga¥) 558 i) dabla | ASlend) o
e | oo |y | o |
70.72 113.150 1600 5 3
74.87 119.790 1600 5

69.76 111.620 1600 5 4
66.48 106.360 1600 5

L) doglie 3 cuead lla o 2 e J9 LAY & o cluay
A el 3alal) A Aefaall Ayl ISkl il Aila) a2y (%6.9) Aty
cleluall yia deliall 35 daeliall Sla) 385 8 chlaa¥) o2 ¢l &
MEl el (Lalgie dele 24) 300 HLEaY) 58 Cpdiul Cua gl
gall Jalgall Loyt (JalS ale 3aal (6 65 <2 1 lisll) LS50l 3alall §5udl)
sl
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48 SR 5 sa ) ASDE AEaBY) (e A8 ja Bala ol i o A gl 4 i) LSl ABL) 8 A o

(%100) L5ky-3 .(50°C) 5,ha=2 .(%100) (UV) Gl 35 daii-1
DL Al mlas Caal (et O Cua o(8) JSE A Al Al cwls
s ¢ By5 3adls o JS ails Juad W GLEAYT 2aag J (3)4) AasDlal
o sgd adiuadl S B3 AN dgay) Gluell meal adas hial-]

(Ariipe A4S (K1 Apalall ey S aladind (S Cam ((UV) 2t aslia
Astias o Glea Ak g3 Y Al (6) dued)l A ) deay azls a2

LS5 e sl D el (e Ay B0l

il gond (2 5 1) bl A (B (adad) ) ) il hial -1
ASlauss (e 20) ASlassy 2l D awsill (ya 4S5 33be Adshian (3o Aglaa
Al Ikl il 3 aally ¢ ouiSsa) aa ((10)

gl e Alea e (goad A (S5) Anedl A ) ey 320 )3 ldual =2
Al L il 33 3ee gt s (a0 20) ASLasy SladY) DB

Aaaliad) el fasalall Higl)
(£l astaill) Lygadl Salsad) Jans JLEAY Lcajail) cilial) | sua 2(8) Sl
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Aila glaal) g 4l gl g Al Saal) Apatig) o glal) Aleales Gl daaly Alaa
S a2 )l gl p 2023 sl 28 2l 45 saal)

sl Akdla 4

L (4 5 3) odied) e IS 6(2) Jsaad) cadll dilie sl il saselly L1
e ASHe 3ol oo e o A (3) Aall 4 oahg Jalee af (A sl
Loy B g5ty o onSsalY) O Aaniall Aejially SlaY) AEDE ALY
a8y Al 8 agle ol Lee (%52) Ay Lgtic Ly dygill) \Shad) il
Gastial) A2 jdally 2a) ABE L8EY) e ASpe B3ke 02 Ble (s (4)
sl b Gl 050 e (oS5 Cian

(4 5 3) ol Ge S ¢(3) Jsaall colindl) doslia jloal il saglly .2
i) e Spal salall gl o liat¥) daslial (16.5%) dpusty Livad Jaadls
Al k) s g S ¢Sl ae A2385 2] A
(7%) (s Al Ayys Ay 1y (Aa3adll

(4 53) ol e JSVo(4) Jsaadl caliai¥) doglia jLaal gl saplly .3
23] (e Sl 52l (5} Llead) dasliad (6.9%) Ay Lt Jaadls
Al ) sy g 3a3d ¢Sl ae A2585 2] A
(7%) S Alia A5 Aoy sl cAaiaall

o Wpale st ¢(8) JSall cpiud) i) loaly dalal) bl cuy .4
o) ) DG LY (e dee |l 50l A8 ghias (63 LS 5all el s slis
&l Jalsal ((ae 20) sl (e 10) clS ¢lgm A shiadll el ASLaw e ki)
salall ddgiias ld Al ol Aaglie oy i) Ssally Ljlie g iusal
asiall L) e Ayl colunay dcaalls sl A0 438V (e dac )
sl il L axais ol Al Gl daglie (e Juadl
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48 S8 g ol ASNE LAY (e A8 ja Bala ol 5 Ao A Al Ay oI WSulaad) Adla) il A )0

saluagilly claliiiuy) .5

Gt 3ty ailie umatl DUV 48 & il a1 i DA e
(5 b)) Aushall Leaaly ([20] ¢(2) 58l 3 Aipal) dpmapall colidyall Taay L3l <a
GlSa Astiaal Al el Glws oo (%7) Aiica A Aila) of cay A

G0 ASall dsall g Bl L gl alasi) a2 KU sl Caal)
ASlSaal) Galsall (s ¢ uSsalY) i dasdial) Aeially aladY) AN ey

caagd) kil dals (385 Lada gl oISy,
salely lona dalaill Jlalia g ciadl) 13a & dgsilil dlsal) alatinl fggbae oha
Aygacy Agaes 2l oy chasall 8 Sl Algus aladY) AR8) L35S clajen
lead iy Al clbaly) Je Jeall Aol ciliiiy Glaee a9 il Las

(aid Alea Glars i) Glyal) LEN il <daul

ASall Msall G GUSS daa e lgaladinly gl el Gldlie gada (Sa
Lyl ailefpe cast lly (i) e byl @bl Ll 591 (mis oKy il
D5 Sae Aypy Aaila asilly anail) ol iy cCandl 3 il juiaad de
asill dpala Aol Sou¥) Db Ki liS cpll) ISLa clpal sl
Agall 03a s sale] S0 ¢ alal) Jasglly S Jalse (o lae Ll cilipn g

e g AT Blad Gl dBlee ikt 3 Ba Lgalasind 4003,
(1/1) 5ales capd S5 b (Aee ) A0 Liadl a3 A axail
A Lee cadipe dadaad Jalae elliag 435S ¢(ddiadly dyslall) daa)¥) 8LE e S
& lesed LSl Lmpud) QS Ll (e sy Al Galsdll (e Gy

GLIY) s A8 o2 hgas GLY AW sl ga o LS Y o
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Aila glaal) g 4l gl g Al Saal) Apatig) o glal) Aleales Gl daaly Alaa
S a2 )l gl p 2023 sl 28 2l 45 saal)

&g Gl b G Y Byl Has WS cpad ) LS (E) g5 danlasl)
Osdl Al S Lae ((54%) e JB Y A (SI02) aseludl auSyl L
ol Al bl il Ala) die AS5al saldl elol a8 L)
i Las [20] <(99.8%) oo e Aoty (Si02) ¢ysSilins 2l (e 3l Lia
sian Ay UsSa O Gall)uls Ly () ALY Aibas Laly s Al (i

Loyl salally dactall 3alall

@bal) el 5l Hladly Ll e jaaat (oAl Lol Sl DA e oSa
Augil Sl e @A iy g1l Aila) 0 Libas ((SLasl 5 gl
Landial) 42 jially aladY) A0 LaadY) e S el salal) ddgiean ) )y 2l
Lyl sy il atiy Ly JEal 138 3 oS3 claY) 5 My ¢ Syl

(4 52) Al IS dn sl
ale il s alasin) 4y 3 Jadll sall e ¢ gl Jadus il a5
(Rala) Al GLIYIs desially Sladl) A Cilasaiall go Waladly codlsas 55l
el DAY Glae Glall Gliys (Jdad) asds oppll dxsdall ) 5 K
palsa ClS el JSS ASHal) Ll Slpall Galid gy cdyg Sae Saly Al

okl oy 3 sall Jalpall Jand 5l 480l
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Using a hybrid methodology to improve
resource allocation process in Cloud
Computing

*Hussam Mahfoud

Abstract
Cloud Computing is considered one of the most important
requirements for achieving digital transformation, as its
applications have entered various areas of life, by introducing the
idea of parallel processing that permits the possibility of executing
many tasks at the same time, as well as allowing cloud service
providers to effectively use the capabilities of data centers provided
by the cloud to develop applications based on users' requirements.
The shared use of cloud resources causes many challenges such as:
scalability, fault tolerance, reliability, and availability. Therefore,
the problem of resource allocation has been classified as NP-
complete, which is a class of complex decision problems that
require the use of smart algorithms to solve them optimally.
This research proposes a hybrid methodology for allocating the
necessary resources to implement user requests in cloud
environments based on the Particle Swarm Optimization algorithm
and the Fuzzy Inference System in order to achieve a number of
objectives represented in reducing implementation time and
material cost, taking into account specific priorities for incoming
user requests.

Key Words: Resources allocation, Virtual Machines, Cloud
Computing, Fuzzy System, Particle Swarm Optimization.

**Master Degree, from Information Technology Engineering
Department, Information and communication Technology
Engineering, Tartous University, Syria.
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IF Primary Priority is Less Important AND Waiting Time is Just_Arrived
THEN Final Priority is Very Low.
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ID Subscription Customer Maximum Toleration P1 (%)
Value (SV) Loyalty (CL) (MT)

1 0.1 5 15 45.4
2 0.4 5 15 47.4
3 0.7 5 15 51
4 0.8 5 15 58.6
5 0.9 5 15 62.1
6 0.5 1 15 45.4
7 0.5 3 15 47.4
8 0.5 6 15 49.7
9 0.5 7 15 52
10 0.5 9 15 62.1
11 0.5 5 62.5
12 0.5 5 6 58.4
13 0.5 5 15 52.3
14 0.5 5 22 46.4
15 0.5 5 30 45.8
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16 0.1 | 1 | 27| 155 15 17.9
30 31.9
45 36.5
60 49.5
17 0.4 4 | 15 44 15 48.8
30 50
45 51.2
60 74.6
18 03] 3 | 24| 344 15 35.9
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60 61.2
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Name | Region | OS VMs | Storage | Memory
(©B) | (MB)
DC1 0 Linux 20 10 512
DC2 1 30 1024
DC3 2 40 512
DC4 3 25 1024
DC5 4 15 1024

Gy K1 lse aladin) GIS Cilual aadieall el zisa aasd (2
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Cost per Processing Memory Cost Storage Cost ($)
$/Hour (%)
0.1 0.05 0.05

93




Lol dpugall A 3 ) gall parads Llae Cppwadl A Liagia aladial

e s ((Name) lgiwud dus (e Gpeadiisdll 2o ld Gldalse 20a3 (3
Number Of ) saxcld JS & (perdiuddl daey ¢(Region) ddhaall hlidll
Request per ) icle K L JPRERN I J8 e dwdaad) cldlall sae ‘(users
«(Data size per Request) bl s3a <lily aaa SIX ((user per Hour

1(8) dsaall A (e 4 LS el

Cpadiinaal) o gh cilialga 1(8) Jsaal

Name | Region | Number Of Request Data size per
users per user | Request (bytes)
per Hour
Ul 0 10 10 100
u2 1 10 12 1000
u3 2 10 15 2000
u4 3 10 17 3000
us 4 10 20 4000
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Improved Simulation of Human Feeling
by Recognizing Facial Expression

Abstract
Deep neural networks with a large number of parameters are indeed
powerful learning systems. However, the problem of overfitting is a
serious issue in such networks. Dropout is a commonly used
regularization technique in neural networks to prevent overfitting.
This technigue works by randomly selecting a subset of neurons to
be "dropped out™ or temporarily ignored during training. This helps
in preventing the network from relying too heavily on a specific set
of neurons and encourages more robust and generalized learning.

Multiple studies have shown that Dropout can significantly
improve the performance of neural networks in various computer
vision tasks, achieving results that surpass current standards on
many major datasets, and aiding in generalization. This research
discusses the use of deep neural networks for detecting human
emotions through facial expression recognition. We proposed a
new model with the assistance of a ResNet50 network for
classifying human emotions. The new model includes layers of
Dropout, We also tested the previous model with the assistance of
a MobileNetV2 network, and then integrated deep learning with
machine learning classifiers after using the previous model to
extract features. We used the CK+ dataset to train the network, and
the new model showed improved results compared to previous
models

Keywords : Deep Neural Networks, CK+ dataset , Recognizing
human emotions , Dropout Overfitting.
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Table 1. Experimental environment.

Platform Name
CPU Intel(R) Core(TM) i3-7020U CPU @ 2.30GHz 2.30 GHz
GPU Intel(R) HD Graphics 620
RAM 4.00 GB (3.88 GB usable)
Tool Python , OPEN CV
Frame Keres ,TensorFlow
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(a) Standard Neural Ne

(b) After applying dropout.
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Output

uCHEIISSED
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ResNet 50
CK+_Dataset

Test 0.1 0.2 0.3 0.4 0.5
Accuracy 0.9964 09156 0.971 0.9976 0.9373

Loss 0.009 0.3465 0.1687 0.0123 0.4955

il A gana o 7 all zigall) (bl il (3) Jyaal)
ResNet 50
CK+_Dataset

Train 0.1 0.2 0.3 0.4 0.5
Accuracy 0.9985 0.9481 0.9752 0.9982 0.9539

Loss 0.0061 0.2065 0.1236  0.0048 0.3783
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ResNet 50
Test DataSet
01 02 03 04 0.5

Accuracy 09939 1 1 1 0.9939
Precision 09943 1 1 1 0.9941

Recall 09939 1 1 1 0.9939
F1-Score 0994 1 1 1 0.9939

Fsall) Guudi anll ciahly Jglaa (5) Jyaad

ResNet 50
Train _DataSet
0.1 0.2 0.3 0.4 0.5
Accuracy 1 1 1 1 0.9986
Precision 1 1 1 1 0.9986
Recall 1 1 1 1 0.9986
F1-Score 1 1 1 1 0.9986

sy Al 1 -0.99 (il Gn bysanay dpliie eyl aill apea of Jaads

AL ELEY) Gl has b L) LS Capaill Ailae il
UAMMY 4 aalaily) (.u 823 .h5 ala é.au\ CJ}A.J\ BTN {.\3 :UAJAS\ TS Lf
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ResNet 50 -Classification

CK+_K-N-2
0.1 0.2 03 04 0.5
Accuracy 08855 08855 1 1 0.9939
Precision 0.9008 0.9008 1 1 0.9941
Recall 0.8855 0.8855 1 1 0.9939
F1-Score  0.888 0888 1 1 0.9939
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Method Test accuracies (%)
AlexNet 14.9
VGG16 38.4
ResNet50 49.6
ResNet50 with 1dropout layer 55.6
Proposed network ‘ResNet50” 99.3
Proposed network 94.9

“MobileNetV2”
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Modeling and control of Switched
Reluctance Motors (SRM)

Researcher Engineer Hayyan Raad Risha.

Supervised by: Dr. Youssef Razzouk : Assistant Professor
Department of Electric Power Engineering - College of
Mechanical
and Electrical Engineering - Al-Baath University.

Abstract

The main drawback of the switched reluctance motor (SRM) is the
torque ripples that restricts its suitability for high-performance
applications.

Where many previous studies and researches resorted to studying
the control of the SRM motor to solve the problem of torque ripples
and the high starting current based on the study of the constant
reference current and its patterning within the HCC hysteresis
current controller using the classic hysteresis regulator, but the
torque ripples remained present with the rise in the starting current,
so In this research, an integrated control system based on torque
control is proposed based on the TSF torque sharing algorithm
defined by the hysteresis package by the hysteresis current
controller HCC. The above control unit was implemented using
MATLAB / Simulink, and the results were compared.

Keywords: Switched reluctance motor (SRM), Torque ripple

minimization, Torque sharing function (TSF). torque, MATLAB.
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Parameters Value
Phase number 3
Stator/rotor poles 6/4
Rated speed (r/min) 5000
Phase resistor (() 0.05
Unaligned inductance lu=Imax(H) 0.67 x 1073
Aligned inductance la=Imin(H) 0.0236
The inertia momentum J (kg.m2) 0.0082
Power (kw) 60
I (A) 450
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3 2
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Exponential TSF ;) TSF o

daulsy ¥ TSF 3 (il il ayfiiall mapall ghsadl aje e Sa

:[9] Y aleall
(0—6on)?
fup =1—exp (_ 9—01;) (6)
(Boff—Bov—6)?
fan = exp (— we—w) (7)
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Results of SRM modeling using TSF:
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