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A Comparative Analysis of Deep
Learning Techniques in Object Detection

Usama Aldarmini® PhD. Suhel Hammoud*

Abstract

Objects detection is a fundamental task in computer vision and
image processing. Its applications range from locating objects to
recognizing faces and classifying objects in terms of form and
action.

The traditional methods of discovering objects no longer meet the
requirements of the times as a result of their reliance on non-
dynamic methods and as a result of their slow performance in light
of the world's dependence on a huge amount of multimedia and
social media

With the rapid development of deep learning providing more
powerful tools capable of manipulating high-level and complex
semantic features of objects. Several techniques have been
developed to detect objects using deep learning algorithms.

This research presents a comparative analysis of the most famous
deep learning techniques for object detection, explaining their
mechanisms, use cases and an experimental evaluation of their
performance.

Keywords: Deep learning - object detection - computer vision -
convolutional neural networks - image classification

? Master student — Informatics Engineering Faculty — ALBaath University - Syria.
* Researcher & Lecturer - Informatics Engineering Faculty — ALBaath University — Syria.
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e 9 Agh 47 M 3aid Gua Jidall cdgll 3o ladin cSa Y e
. laal

I JUNSIR A SR HE B S WSS PO -\ LI I WS T
Aadyal) diliall L lafie 2l ) 138 (s 28 LAl al)
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:Fast R—-CNN .5.4.2

g oml Baplsa olid R-CNN Cige imny Ja [1] 81 38)50) Cilya (s o8
[17] Fast R-CNN iy culiilsl) Calinsy

CNN 1) Zalaiall il e asi (g0 Yoy ¢0S15 [R-CNN Lo )lsal aliia gegill
(el apa e el Aaya cLidYy CNN L JASY) bysem 4k agis
Rol ) dgl Aty Gl A assaly as8iy Glagiall dddaie 2aas
cJalSIL Aliaiia Aada L Lgdad Sy sy Gl aaa ) SIS 2 ((poOIing
it Ay Aa yidall Aslaiall 254 muill SoftMax ddds aadius (ROl 8 g lad (e

Lol ayyall Zal3y)

Outputs: bbox
softmax regressor

Rol feature
feature map vector For each Rol

Fast R-CNN 7 J<i/
ad] pylaas Lind 4l g R-CNN (4 @J Fast R-CNN )i G el
a5 dld e Yy ibpe JS 8 Al dpaall 35030 L) dikie # )@ 2000
Mo allaal) Aapya o La) Siyg s JSU L 5aals 5p0 CLEIY) dlee
[17] Afiad) 48,500 Gyl Slaalisall 1y Lod
oo Jshall dyshuia alleall a2l 7 455 Rol pooling caus saaa Ak ~158) .1
Bygall i 8 (ROIS ) ilayiall paan

25



LY CLZIS) (B rand) alail) LS ) e Julas
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i Baaly Alaje o (ggian

la il e e (A8 Aadall cllua ) @lleall R-CNN @)l .3
Agda aladnnly elld Sy L Jie JRG #)58) IS0 @blealdl el e Y (Rol)
R=CNN (4 ¢ ,ul Fast R-CNN Uz L <Rol pooling

ozl ¥ by (e i) Sl as Fast R-CNN .6 Y .4
Glie J zlisy 53 (R-CNN o dijlie ajill e gyaill e i)
RENFPIL

R-CNN. s 48 j<[Fast R-CNN .5

sl 8 cadls ROL 3k ) 5,aY) 38N dadal) (e alleal) Aoy 2335

Aiie 28OS (e Jolall bl llas 4xie At

On 4S8 ) At 1) U sl Gk e ROI POOING ik Joss Akl

ad plajy Al 5 Ada JS Jle max pooling e Gk i LAl

Ol (2x2 Al aan 1Y) L adleall dntie LAY A8S (o all 23S S 3asly

4 3hall 4nie Joha

Gl yany J) Rol pooling alaaiuly dajdiuadl allaall 4atie jopad & &

182 A 58V FC dids 2 ha) audy .FC LIl Al

Juadll il il SoftMax 4wkl e
LKAl GlElKIL Ao al) Gl pally pull LKL dlaie FC 40k @
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input
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0.86 0.88

max values in sections

097
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ROI as5 Lidac 8 JSI
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Slo ey 4 s Lue s oY) (Fast R-CNN =30 Ll (g a5l e
OSer Y Aiaiall cla e £ Uiy Mgl Uy Gyt Al SEEY) Gl Ayl
OsSe Y 8 by e IS CGLES) Aage Ao Y] Cnd) gl (anads

Ll de sana 8 diagiuall SN paen e S i) Loy L

:Faster R-CNN .5.4.3

Fast R— 1 aliid @il Glis) dpe))lsa o [18] Adaal) 48,60l layss
region proposal network (RPN) alaaiu) Juady clldy lgia @J <1y CNN

[18] 4850 & G}l Cilaalal

Cenliay Gl Alg JelSIL 488005 4S5 o (RPN) Ghlud) #1584 .1
neural network with .seia RPN My Adbaa gl@i) J) Gaje iy
.2 ol (Fast R-CNN) sl Galins) dgs Hlaly 465 ) attention
Glsine o (S 3ypall saxie gt ) Hpall labal alatinl e Yy 22
s3 Chadd ((Adline alaaly saaie claiine ) claipal cilahal o (ke
a2 ge s byl auye .(anchor boxes) Lyl cilaije aseda 384l
g i dpage by Gljpe pe g W) ) (s duay (pre (bl
Al el oKey saalll Al pli) ) (me sy samie Gulie
3% & ) Al JS et o .pyramid of reference anchor boxes
gyl e s pulie o il Galas) Uy ¢ oange Jayy
gl e JIgy 1 LFast R-CNN s RPN e 4uadll calilial) 48 )L o3 .3
P EN
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il 2 e lly gy Jall J<al) 3 Faster R-CNN 4y (mpe o

Akl Gl e Al RPN o

Aagid) Ghlid) b ) e CaiSll :Fast R-CNN e

classifier

proposals / : ;
Region Proposal Networkg4

conv layers /

P a7 AR ) A,

Faster R-CNN Jac 4079 JSilf

L.é ((.\MY\) (a}gﬁ.a é.\l.‘ﬁ.j JAakaiall &LI\A‘):\SA .J:A):\ o :\jjj.umj\ ‘5% RPN th

dagy Sl uaall S
o Fast R-CNN 3z
& il e Gl glka

.3y gl

A Al A e LY
O 08 e Al il
Fast R— 3 RPN lasg
.CNN

Faster R-CNN =3
A il e

Aibhaal) il ke oLl RPN o .1

Jshall culh Cilysa daia z il Sy 3ypeall b Slaliall Cla il pend dpally 2
ROI ks alasiuls dikie JS (e

Fast R—CNN. aladinly da i) il daedl Copuas o &5 .3
Al lglepe ) A8l dam€al) clilsl 2l sl 48y g la) & .4
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350 e ¢ 3LYL RPN Jaal dluaill 41 e ¢ 31 (Ko

thaaly Adayay cliilsl) dildas) 5.5

Ay 3ypeal SIL Aamal) Gyl 3p8ke L ) Zisall A o S
ol b Gl Ll L) Aoy dege a8 Y AT e aslsl) dladl
Ay S Akl sd gan cGlajie z) dal e LAEE ey Al (Adkd)
:You Only Look Once (YOLO) .5.5.1

GSar bl sanly sye o5 US eIV sange 403 el ()& of YOLO &
2] el )i A (B

grid on input ()7 ; :

Class probability map
YOLO Unified Detection 10 J<&/
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A & G Sy @8y 1Y LS X S(S = 7) A8l ) dAl B aud
LD 1 GLES) e W g 058 o3 ASal AlA ) (ASLE

bl el A8 @la g B (B = 2) dbla) cilaye 4S5 08 JS #8480
P S e sauall elgin) 8 7 doall 46 50 o8 48 Cilajy (uSad

x¢ yewe he(confidence). :lsii 5 (e Jama aupe IS 0S4

Al s spaad dailly apell S5e (X ¢ y) Clilaa) Jass @

Aelesh gypall iy h g NI W apal) pdsi iy @

s bl Aida aye gy pdsial) aupall G (IOU)D) A& Jo o

Slea)) .P (Class | Object) ¢ighjall dsall c¥laaly Laf 4S8 4da J< L
(20 = Jyaill 22c

7
+ F L 4 + F . 4 A A
Q’% % o4, %, % /Q”/@'o' //\I’/
%,)(\ %/7(* O /06 06/
e i /0'/ /@(‘,] 90,/
1st - 5th 6th - 10th 11th - 30th
Box #1 Box #2 Class Probabilities

YOLO 7= 11 JSi
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HGA £ )A) maas L L
7 X7 X (2X5+ 20) = 1470 :z)AY) aas moay

:YOLO i ayy .5.5.1.1

Gkl Jexi L JalSlly plilaia (litda Lol 40800 Ak 24 (e el ()5S
&) Asld) Gl e clpd) dalee JiE e 1 X 1 Ayl dgad)
(-l axe el GoogleNet a1 x 1 Jygas alasiial

448

448 4 28| 3Q
3 4]3 7N 7| 7
) ! AP
“ 7 7 7
El 256 512 Toz2d Tozd To2d 4096 30
Conv. Layer Conv. Layer  Conv. Layers Conv. Layers  Conv. layers  Conv. Layers  Conn. Layer  Conn. Layer
7x7 x64-52 3x3x192 1x1x128 Tx1x256 a4 1x1x512 3x3x1024
Maxpool Layer  Maxpool Layer  3x3x256 3x3x512 3x3x1024 3x3x1024
2x2-52 2x2s2 1x1x256 1x1x512 3x3x1024
3x3x512 3x3x1024 3x3x1024-52

Maxpool Layer  Maxpool Layer
2x2-5-2 2x2-52

YOLO model network 412 J&&/

YOLO /e 13 JS4I

GLIES) (Say 5 Basly By A e e JBAY) Bea o 8 o LiSey (I
[P e R canilgil) dgdal) o lLb L Jaldl) (,Lcd\ e Jpandl Wiy, Lkl
Loyl i€ RelU (5583 citadal)
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& Jai 4y e Jsasll ImageNet ddanls 468005 dada 20 Jsf las) &
.PASCAL VOC
:Single Shot Detector (SSD) .5.5.2

aid e SSD Jamy [22] 2016 oo 4 <yl Adiay 48y e e SSD
Adhid) Gilagite 408 ) dalad) e palidl) DA e Gl Galas) dlee
multi-scale 4 Lo Gliwadll jasy SSD Guay d8al) 3 aléasy) salaind
R-CNN 4 d5Uae; SSD 1 Gl 538 audi .default bOXes 5 features
Aplaall Gy L <l JSG depull 2y Lee (J8 482 ) s oladiuly Faster
R- goul 482 o a5y Jedll Cdgll 8 Gallea)l G ju Biad g8 (A0

.Faster CNN

ol o SSD alasiuly IS Gl ) <y

llaal) i Zhaiul e
LSl LSy GlalY) Ciladipe uki e

VGG-16

Classifier : Conv: 3x3x(4x(Classes+4))

SSD

| Detections

.Modified from SSD: Single Shot MultiBox Detector 14 J<Z/
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Aozl el GG & el LA 235y VGG16 48 SSD axdiuy
OsSs o n) Wike 8 x 8 (4K Conv4_3 sy cxungll .Conv4_3 da

S S i il Gl i a1 5y ol o il 55 50l 15 S
LS i 4 Jary s8¢ (adsall Uyl ans) 408 J<U.(38 x 38
paal 3aaly Adla) 43) 28 JSI dapn 215 boundary box (e adg JS 6
Convd_3 Jeay .ooadll SN 48 llicl 4oy el sy oS asag
LA Gee oo Lhill pany Ada 9 e w14 % 38 % 38 il e
45 SSD Laiiay . IS gl o g5in3 ¥ il (e aell cpisia s LS Lalladll
Ll e adlgal aae )50
aul 4G Gilayas apas Glape o gaiad bamie Qi el) Ao Gl

.multibox
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person: 0.86
(Bcx, Acy,Aw, bh) | + e 078,
car'05
car:0.76
(Bcx,Acy,bw,bh) | 4 [ PRe028

person: 0.115

SSD

truck: 0.95
(Bcx,Acy, Aw,bh) | 4 [ - car 088
person: 0.01

2 lia SN Bagasall jualiall dae (e LIS ST Culsat Jamy a58 Ll LDl
o Ol e Bl 1 Ay clilal e ST Al Gliladl e
s e LaaY) GLES) (e Yoy 4l dalue ot e #3saill (i ot il
Pt JS8 Lo dijre (e Sl i dale cilye a0 calliy SSD Jly Y celly
S8 DA e bl @l i agi ccluludl JS alasind e Yoy il Ll
o daal) o e Sl eV slall @l cilulld) SSD - liay L geadd) 483
S5 goml capm ) s 13 LY e 103 e sl ciluladyls bl
)i
ralilgl) Qaldag) clads aliilia .6

Lizalye Cadiy Baw Al Slaa))lsad) 455l U Joland) (s

Ay lulll dhde pea JA3) dalaly Akl & 158) 36 daalall sl

Laaiall 3ylal) A1 g5 it i LS ¢ el
Ao sl L 4 €l dallls SoftMax diuda asms A L 21y LS

35



LY CLZIS) (B rand) alail) LS ) e Julas

Lot CELES) Ul ey 45 )le 3626 1 sal)

Framework Proposal Multi-scale Input Learning Method
R-CNN Selective Search No SGD, BP
SPP-net EdgeBoxes Yes SGD

Fast RCNN | Selective Search Yes SGD

Faster R-CNN RPN Yes SGD
YOLO _ NO SGD
SSD B NO SGD
YOLOV2 _ NO SGD

Frglrjllew Loss Function

R-CNN Hinge loss (classification),Bounding box regression

RlztalfltN Class Log loss + bounding box regression

Faétlsl;\lR' Class Log loss + bounding box regression

Class sum-squared error loss + bounding box regression + object

eLe confidence+background confidence
SSD Class softmax loss + bounding box regression
Class sum-squared error loss + bounding box regression + object
YOLOV2 . ;
confidence+background confidence
Softmax End-to-end Platfor
Framework . Language
Layer Train m
R-CNN Yes No Caffe Matlab
Fast RCNN Yes No Caffe Python
Faster R- Python/Matla
CNN Yes Yes Caffe b
YOLO Yes Yes Darknet C
SSD No Yes Caffe C++
YOLOv2 Yes Yes Darknet C
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:gilidllg Ladl 7

BeiS Adjeal sa0me iy Slegane o Gl lapd 2 ) Ll Aad S
el aalsay 4 JS

tew il aliln Glegaaa .7.1

Gandy pem iy Slesena ) Aalall 33l ) ol Gslall dpl sk o
cladl oy ol o) 8 5l Al Sl G 5 dpeS Ul
Usem 150 caigiy) Canly SN LK) 3 Gaeall alail)l il Hasin Jilg)

sl
@l G gl (e Aanls Aegane ) Jsagl sl ALLE Gl A gene
GLES) Jlae 8 5508 Ly Glily Gilesane (ued Jand S ¢4 & L)
PASCAL VOC2012, PASCAL VOC 2007 &5 bl oLl
3 Jsall =aly .Openlmages s Microsoft COCO , ImageNet

o Alilull Gle ganar Aaldll Gilally Cilaal sl
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28] Clild] Cile panar Lalil) il s Ciléial gall 4 (g2

Objects

Smo  Datasets Reference No of In_mgcs Categories per category per Initial Description
images Size images images Date
The dataset consists of 20 categories
PASCAL from daily life; Contain large no of
" real-world training images; multiple
1 vOoC [103, 145]  11.540 470x380 20 303-4087 24 2005 objects in one image; images of
(20072012 scenes; complex sample; Intra-class
variations
dataset based on WordNet hicrarchy;
ImageNet rimage more instance and objects;
2 m]gs] [56] 14,197,122 500x400 21,841 15 2010 E:ncm “gﬂ L SVRC bl U{g: 1,
Object- centric images
The dataset contains real-world
MS COCO 640 x scenes; multiple objects in cach
3 (2014) (o4 328,000+ 450 ol — 3 2014 image and fully annotated: images
with objects segmentation
The Largest scenes recognition
256 annotated dataset; Places 363
4 Place(2017) [270] 10 million+ 2“6 434 2014 (Standard); Places 365(Challenge);
- Places205 and Place 88 (
Benchmarks) ; four subsets
Open A large scale object detection
5 Images( [150] omillions  Varying 60004 o 8.3 2017 iﬁ::z;isu‘::‘ﬁ :L:d‘tll'\s:::::'lu.
2019)

segmentation

Pascal VOC Gllyll Jegena e Abadll A8)0ll ol 8 dealiug
-(2007/2012)

[28] Pascal VOC <liky Cle sane (5555 Joaad/

Object
challenge categories Total images Annotated objects Training + Val set
Per image
Train set  Val set Test set Train- set Val-set Instance  Boxes boxes

voCco? 2501 2501 4952 6301 6307 5011 12608 15
vOCos 2111 221 4133 5082 52181 4332 10364 24
VoCos 20 3473 3581 6650 8505 8713 7054 17218 13
voC10 4938 5105 9637 11577 11797 10103 23374 24
vOC11 sm7 5823 10,994 13609 13841 11540 27450 24
VOC12 5717 5823 10,991 13609 13841 11540 27450 24
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Clils)) Liss) wbids, le Pascal VOC 2007 JLis) =il 6 J s/

Methods | Trained on |areo| bike  bird | hoat  hottle| bus | car | cat |chair| cow |table| dog (horse |mbike| person plant|sheep|sofa train| tv |mAP
R-CNN[Alex) 07 (68.1{728(568| 43 | 368 [663|74.2(67.6|34.4]63.5]545(612(69.1 | 686 | 58.7 {334 629 |51.1]625]|686]58.5
RONNVGG16) | 07 |734) 77 |634(454| 446 |75.0|78.0 798405 (737|622 194|781 | 131 | 642 | 356| 668 |67.2|70.4|70.1| 66
Fast R-CNN 07412 | 77 |78.1|69.3]594| 383 [816(78.6|86.7(42.8|78.8|68.9(847| 82 | 76.6 | 699 |3L8| 70.1 |74.8(804)|704| 70
Faster R-CNN 07 {70 (806(70.1{573| 499 (782|804 82 |522|75.3|67.2(803| 798| 75 | 763 |39.1| 68.3 |67.3|81.1]67.6]69.9
FasterRCNN | 07+12 |765( 79 |70.9|655| 52.1 |83.1(84.7|86.4| 52 |8L9|65.7 (848|846 | 775 | 767 | 388 736|739 83 |726]|73.2
Faster R-CNN- {07+12+C0C0|84.3| 82 |77.7|689] 65.7 |88.1{88.488.9(63.6|86.3| 708|859 876 | 80.L | 823 |53.6( 804 |75.8(86.6(78.9|788
D300 {07+12+C0C0|80.9{863| 79 |76.2| 57.6 |87.3|88.2(88.6)60.5(85.4]76.7|87.5( 89.2 | 845 | 814 | 55 | 819 |815]85.9|789(79.6
D512 [07+12+00C0| 86.6{88.382.4] 76 | 66.3 |88.6(88.9(89.1|65.1(88.4]73.6(86.5( 889 | 85.3 | 84.6 |59.1| 85 |80.4]87.4{812(8L6

L) L) abidi e Pascal VOC 2007 L) gilii asle 7 J sl

Methods Trained on | mAP
R-CNN(Alex) 07 58.5
R-CNN(VGG16) 07 66
Fast R-CNN 07+12 70
Faster R-CNN 07 69.9
Faster R-CNN 07+12 73.2
Faster R-CNN | 07+12+COCO | 78.8
SSD300 07+12+COCO | 79.6
SSD512 07+12+COCO | 81.6
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Ll L) Lidi, de Pascal VOC 2012 JLis) #ilii 8 J sasd)
Methods | Trained on |areo) bike| bird  boat bottle| bus | car | cat chair| cow table|dug horse mbika\psrson|plant sheep sofa rain| tv |mAP

RCHN Al 10 |70L8|658] 52 |341) 326 96| €0 |69 276 52 |4L7 60| 6L3| €83 | 578 | 196 578|409)593 %153

[

RNNVGG6) | 12 (79.6)727|6L9)41.2| 419 659|664 (846 385 |67 l7| 82 | M8 T | 652 |356) 654 |542)67.4 603 624
FastRCNN | 0712 [803\784 1 708]503) 387 |7718]716(893 42| 73 | 55 |81.5) 805 | 808 | 70 | 351] 683 |65.7|804 642|684

FaclerRONN | 07++12 |849|798] 743(539) 498 | 775|759 885 456 77.1| 553 | 869  BL7| 809 | 796 | 4017 726 609|812 615704

Y010 Orld | 77 672|577\ 383|207 | 683|50.0| 814 362 608|485 |77.0) 713 | 7L | 635 | 289 522 |548|739/508|579

10L0v2 | O7+t124coco |88.8) 67 |77.8(049) 5L |85.2|79.3(931 644 \B14( 702|913 881 871 | 81 |57.7| 78171 |B85|768|78]

SS0300 | O7+#1dwcoco| 91| 86 (78| 65 | 554 |89 B4 |934|611|836)673|913) 8RS | BB | €56 |547] 838 |703|883| 165|103

012 |OnHMcoco 9141880 826( 714 3.1 87418811939 66,9\ 860(603| 97 417 308 | 885 [609] 87 |74 %02 804 811

Slils)) L) clidi e Pascal VOC 2012 Jbid) gilii yaile 9 Jsaadl

Methods Trained on | mAP
R-CNN(Alex) 12 53.3
R-CNN(VGG16) 12 62.4
Fast R-CNN 07++12 68.4

Faster R—-CNN 07++12 70.4

YOLO 07++12 57.9

YOLOvV2 07++12+coco | 78.2

SSD300 07++12+coco | 79.3

SSD512 07++12+coco | 82.2
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+Aal) 4 suasl) Sy (Grand)

GLES) el (s e ganae cilla] Al dalell GhY) Y Jlad Gl & &
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wany A Jsnasll bl Ad8liag cliball 038 HLEAL Liad & . Lelae 4T LU
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Studying of Service Placement
Algorithms applied in emergency
situations

Abstract

Communication networks are considered a broad field of research
that includes many challenges, especially during emergencies
which can't be predicted easily. So, When an emergency occurs,
some parts of the network fail. So that, it’s urgent to find a way to
restore the services rapidly according to the available resources and
standards, so we can reconnect to the previous level. Network
service placement algorithms distribute services to different nodes
to ensure the best possible performance.

Consequently, In this research we worked on the field of service
placement algorithms in networks by building similar network
using the high-powered JAVA programming language to simulate
the work of the chosen algorithm.We have done that by applying a
network scenario using three algorithm to placement services
(Random, SO-RAP, SO-ARAP) in the normal state of the network
and in the event of emergency situations such as node's and servers
failures or communication outages. We have also used different
numbers of nodes within a geographical specific space and we have
worked on analyzing the results to obtain the average consumption
of resources for the various nodes and the quality of services
provided by the servers to the client nodes. Finally, we have
compared the work of the used algorithms and their compatibility
with emergency situations.

Keywords: Networks, Services, Service Placement Algorithms,
Emergencies, Network Simulator
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Max Service Data

cPU oz

RAM |4 GB
HDD GB
BW 128 KB
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CPU GHz
RAM GB
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Mumber of Nodes |2|:| | {10,20,30, 40, 50,100)

Mame Of Mode |nnde | Mode Range
150

ServerPercent 0.3 | 10-1]

Random Algorithm
(S0-RAP) Self Organizing Random Algorithm based on Probability
(SO-ARAP) Self Organizing Advanced Random Algorithm based on Probability

aell wlily

Node{id=17, x=287, y=631, name=Nodel7, type=Client, service=Service
Service_hdd=11.34GB, Service bw=67.51KB}, Node cpu=4.37GHz, No

Node{id=18, x=499, y=53, name=Nodel8, type=Client, service=Service{
Service hdd=3.33GB, Service bw=76.58KB}, Node cpu=0.36GHz, Nod

Node{id=19, x=485, y=940, name=Nodel9, type=Client, service=Service
Service_hdd=69.37GB, Service bw=98.1KB}, Node cpu=1.06GHz, Nod

finish SO RAP
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Random
S0O_RAP i anal | il el
SO_ARAP

Mumber of Nodes 20 (10,20, 30, 40, 50 100)

Mame Of Node node Mode Range

150
ServerPercent 0.3 [0-1]

Random Algorithm
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Service Placement Algorithms applied in

SO_RAP

wlboazdl gogoi Wl j,le>

[(32 i s etast | dad ';;l' FEpr T!-ﬂ‘;m,y‘;m (=

Node0(Client) at (794,126) E
Nodel(Client) at (381,577)
Node2(Client) at (295,390)
Node3(Client) at (668,397)
Node4(Client) at (555,454)
Node5(Client) at (416,901)
Node6(Client) at (245,364)
Node7(Client) at (177,316)
Node8(Client) at (38,365)
Node9(Client) at (123,338)
Nodel0(Client) at (394,649)
Node11(Client) at (223,831)
Node12(Client) at (512,236)
Nodel3(Client) at (29,573)
Nodel4(Client) at (647,529)
Nodel5(Client) at (754,77)
Nodel6(Client) at (313,465)
Nodel7(Client) at (664,85)
Node18(Client) at (180,96)
Node19(Client) at (304,803)
Node20(Client) at (698,343)
Node21(Client) at (798,710)
Node22(Client) at (644,482)
Node23(Client) at (256,492)
Node24(Client) at (746,286) -
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W

Service Placement Algorithms applied in emergency situations

SO_RAP
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[Node0(Client) connect to:
Nodel(Client) connect to:
Node2(Client) connect to:
Node3(Client) connect to:
Node4(Client) connect to:
NodeS(Client) connect to:
Node6(Server) connect to:
Node7(Server) connect to:
Node8(Client) connect to:
Node9(Client) connect to:
Nodel0(Client) connect to:
Nodell(Client) connect to:

Nodel2(Server) connect to:

4

Nodel5(Client) Nodel7(Client)
Nodel0(Client) Nodel6(Client)

Node6(Server) Node7(Server) Nodel6(Client) Node23(Client)

Node4(Client) Nodel4(Client)Node20(Server) Node22(Client) Node24(Client) Node26
Node3(Client) Nodel4(Client)Node22(Client) Node26(Client)

Nodel9(Server) Node25(Server) Node29(Client)

Node2(Client) Node7(Server) Node9(Client) Nodel6(Client)Node23(Client)

Node2(Client) Node6(Server) Node9(Client)

Nodell(Client)

Node6(Server) Node7(Server)

Nodel(Client)

Node8(Client) Nodel9(Server)

Node28(Client)

] 3
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Service Placement Algorithms applied in emergency situations

SO_RAP

=
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Node0(Client)never get Service
Nodel(Client)never get Service
Node2(Client) get Service{Service cpu=0.82GHz, Service ram=0.87GB,

Service_hdd=1.74GB, Service_bw=11.81KB} from to: Node6(Server)
new Server Hardware : 3.02GHz, Node_ram=24.67GB, Node _hdd=858.35GB, Node bw=364.72

Node3(Client) get Service{Service_cpu=0.37GHz, Service_ram=0.88GB,
Service_hdd=11.96GB, Service_bw=60.16KB} from to: Node20(Server)
new Server Hardware : 3.7199999999999998GHz, Node_ram=31.9GB, Node_hdd=905.31GB, Node_bw=>559.67

Node4(Client)never get Service

NodeS5(Client) get Service{Service_cpu=0.07GHz, Service ram=3.09GB,

Service_hdd=52.72GB, Service_bw=108.28KB} from to: Nodel9(Server)

new Server Hardware : 2.9000000000000004GHz, Node_ram=0.38GB, Node_hdd=548.86GB, Node_bw=490.39
Node§(Client)never get Service

Node9(Client) get Service{Service cpu=0.46GHz, Service ram=2.42GB,

Service_hdd=106.3GB, Service bw=117.77KB} from to: Node6(Server)

new Server Hardware : 2.56GHz, Node_ram=24.67GB, Node_hdd=858.35GB, Node bw=364.72

NodelO(Client)never get Service

Jadl eyla igan g Aasial) clasdll Gage dgaly (12) Jea
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) Service Placement Algorithms applied in emergency situations 00

SO_RAP

-

loazdl gogoi wloj,les
mm\ S gt [ b [ i i |
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[NodeO(Client)never get Service

Nodel(Client)never get Service

Node2(Client)never get Service

Node3(Client)never get Service

Node4(Client)never get Service

Node5(Client) get Service{Service_cpu=0.07GHz, Service_ram=3.09GB,
Service_hdd=52.72GB, Service bw=108.28KB} from to: Node25(Server)
new Server Hardware : 0.11000000000000004GHz, Node ram=9.72GB, Node hdd=58.09GB, Node bw=014.44
(Node8(Client)never get Service

Node9(Client)never get Service

NodelO(Client)never get Service

Nodell(Client)never get Service

Nodel3(Client)never get Service

Nodel4(Client) get Service{Service_cpu=0.23GHz, Service_ram=3.84GB,
Service_hdd=119.69GB, Service bw=30.34KB} from to: Node27(Server) -
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0

10.1364, 2.95160

> Service Placement Algorithms Plot 00
« -
Service Placement Algorithms Plot
Draw one Lines | Draw Lines| Draw Bars
Graph Title Lines Title Data
|Graph title line1 title Format: X Yi v2 ¥n
line2 title 1 2 3 4|
line3 title 3 4 5 6
5 ] W 8
7 2 3 4
9 4 5 6
‘ 10 6 7 8
Xrange
b 10 |
Yrange
X_title o | o
=
Ixtitle Y_title
y title Create Data File
= Load File
Plot graph Create Plot File
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Servers (10%)

Communications (20%)
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Effect of 3D printing temperature and
speed on the ultimate tensile strength of
PETG

Abstract
In this research,3D printing experiments were carried out using
the addition printing method and the FDM technique of PETG,
as this material is considered one of the modern used materials
in printing because of its different advantages such as
relatively high strength compared to other printing materials
and relatively good flexibility. In this research, five Different
printing temperatures, which are respectively (225, 235, 245,
255, 265 C°) and three different speeds (50, 60, 70 mm/sec),
and studying their effect on the maximum tensile strength of
the printed samples, where five samples were printed for each
group with one print. The results showed that the tensile
strength improved directly with increasing the printing speed
and for the printing temperature, the maximum tensile strength
increased proportionally with the increase in temperature until

the temperature was 245 C°, then it

decreased after this degree

Keywords: 3D printing , temperature printing , PETG.
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Enhancing the control of smart
greenhouse using neural network
Master student: Eng. Shafak Tehmaz

Faculty of Informatics Engineering

Supervised By: Dr. Rania Loutfi

Abstract

Internet of things technology is considered one of the revolutionary
technologies in the field of information technology, which targeted
wide fields in the medical, scientific and agricultural fields, as it is
not a newborn concept, but the availability of assistive
technologies led to the spread of its many applications Where we
will study in this research the application of the Internet of Things
in agriculture, specifically greenhouses, to build a so—called smart
plastic house that has the ability to control the climate such as
temperature, humidity, lighting and control all operations
automatically, which eliminates the need for manual intervention
and simultaneous monitoring.In this research, both fuzzy logic and
neural networks were used to control the greenhouse, and the
results proved the effectiveness of neural networks compared to

fuzzy logic.

Keywords: Internet of things — Smart greenhouses — Sensors —

Precision agriculture — Fuzzy logic — Neural Networks.
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Best Validation Performance is 0.1797 at epoch 75
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Best Validation Performance is 0.72476 at epoch 7
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Best Validation Performance is 0.28033 at epoch 84

Train
Validation
Test

o
w
E

S
=
o
=
=
i
o
Q@
=
m
5
=3

N
c
o
@
=

90 Epochs

IRNetwork Auill cuy a8 Gl ¢)8Y) Jahadia (27) a8, JSil)

Aaal) dadally DA Ak s gy g3l Al Galall ) el (55
& Slisnac 10 58 Ny deodiidl cliguasll 2o ) Adla) cilsjiall Ak
(28) ({é) dS:d\ ‘?Aca.ay}& LQS:\S.LJA}\ Y

146



Jagh 344 o

2023

e 15 3l 45 alaall Eadf daals ddaa

IRNetwork d<uill Al hbial) (28) a3 Joil)

8 Aaunsals R 3y MSE b daalall adll <l & A0l Cay any Ll iy
Al o1l Gt JaadU Cua Gy Alee US4 bl s g (9) Ay Jsaadl

oLl Tase o LS )yt Gl ey

(9) o Jyaad

Num Of

lterations

MSE

Testing

Validation

Training

Testing

Validation

Training

IRNetwork

13

9.99922e-1

9.99621e-1

9.99748e-1

1.23437e-0

T.24758e-1

1.29774e-0

- J

65

9.99118e-1

9.99391e-1

9.99980e-1

6.34084e-0

2.40254e-1

1.17044e-1

s

90

9.99942e-1

9.99798e-1

9.99790e-1

1.50937e-0

2.80328e-1

1.08744e-0

A8 a

147



43 guuanl) CLUAD aladIly SA) SOOI Cudly aSal) (sl

el Al e dyiguand) LAY gaadai gilii —3-8

A gaael) IS Gt ey Sl yially <DEA) 2 (10) &) Jpsall ey
(10) a8 Jgaad

cilayial eSAwW)
Tughy — L) Lysh)) — 5l days
IRNetwork | HNetwork | CNetwork | 2%~ ,“’h U~ bl Sy el
A
53,04 =5kl — 23,68 =5l day |
449 479 275 e el IRV
65 =45l 4k —
41,08 =iushyll — 31,59 =shallinn |
558 466 317 e el RTINS
47,67 =iosh)l - 24,84 =sallian | .
463 478 275 4 a4 W
38,64 =ikl — 32,73 =phalldnn | .
624 465 335 Rl et
36,06 =il dushy —
=igghyll — 22,9 =3)))all dx 3 .
449 482 274 o bl SERRK

60,7 =5l iy — 68,69

52,06 =4ush 1 — 31,39 =3,),a)l dayo

452 466 314 e Jsld
32,67 =iuil dushy — Dles sk
79,98 =iysh i — 19,39 =il days | .
307 307 272 o gl IETRT I
90,1 =4 dyghy—
il — 28,77 =shaldan | .
448 472 284 e bl S e Jsf o

75,96 =iyl 4,5k, — 58,31

=4kl = 11,53 =3)))all 4 .
335 472 274 e el IR
96,57 =Ausl sk — 76,91 :

60,05 =asshyll — 21,44 =51l iays |
445 485 275 o R s
03,27 =iyl dysh, — *

Dlats S Gl dashays dashaylly hall las dawsie Glua o5 4l Ladl

A<t Lidand Cum ADAN KAl JAX o) 238 aladiiuly Akl el

A<l Ulaat Lay AL 2oyl Juaniil Cglladd) (pa3l) CNetwork 1Y)
148




hhl L) Jagh Gid 2 2023 ale 15 2ml) 45 alaall Gal) daaly Ase

Aa) Udart LS Al 45310 3ea) Juniitl asllaall (o3l HNetwork st

LAlll oLl cilaias Jueditl Giglhaall 03l IRNetwork 2310
Al pdsiall oyal) dapu € 3y A diff bl ot A Ay lual
Al o3g) aluad) Tl s 5 ) (3dl) Adghaal dillad)) ol 3l
Al 4y o llas 058 My aaly e syl & dygiad) asu 3aly

SN ) e IS alad) A8l ool Jsandl jelay

(11) a8 Jgaad

IRNetwork HNetwork CNetwork

0.99065448 0.996159143 0.99650911 43

@m‘ Z\.blh -9

dsally (6) Ay dsandl — Galsanll J lgmen 20 Al bl Bla (e Jaadl
e S B O Aigaaal) I Gul oo @bl el e of —(10) )
b ) ol Gl Clbayla Guls oo W pall 0o JH OlaY)
Al i dgshll alyy (B Al e eBal oS0 S Wil gl 138 IS ol
Gl Aty may e gooiall ldl e W g a8 apa)
Oen Aanliall Jalsall Jsems goml Bing aulaad 2 a3l (S Aiguanl
e Dlsall i ) Adla) paliall sl Jasall ) ga5 Lae Sitdlll )

oy o liyeS

149




43 guuanl) CLUAD aladIly SA) SOOI Cudly aSal) (sl

:Aall) -10

Coul A ol S5 Sadl G zised sKlae duball sda b S
Op Loshall dad laa e lidele ) bzl Bhidl 4l o Lad)
Lshy dads %75 — %50 Cube ) dugha)l) Ay dagie dajn 32 — 25
%80 — %60 (s Le a5l

Agsthaal) 4aliad) Jagyill slehe Jdo Jee adiindl oluzall Ghidl s
Aol gkl aled andled bl D) Cud) eia gyl Jseanall
Lalal) dalsall bapa e cinele ) Lyl dguaall il asial 3
Ghidl lajla e oY) ge LIS A B e Sadl) cull

ol

LS Jaily @Al jualing oSl Jodil Jiisd) 3 Auhall 038 pawgi S
Cason i) T3] iy algadl as Camy o3l Lill Jal€ o s ALl (S
Al Gla) Al Qe (Alia) RS addiiy

150



hhl L) Jagh Gid 2 2023 ale 15 2ml) 45 alaall Gal) daaly Ase

iaball 11

[1] http://moaar.gov.sy/

[2] Rafiuddin Syam, Wahyu H. Piarah and Budi Jaelani,
“Controlling Smart Green House Using Fuzzy Logic Method”,
International Journal on Smart Material and Mechatronics [JSMM

Vol. 2 No. 2 2015.

[3] Ozlem Alpay, Ebubekir Erdem , “The Control of Greenhouses
Based on Fuzzy Logic Using Wireless Sensor Networks”,
International Journal of Computational Intelligence Systems Vol.

12(1); 2019, pp. 190-203.

[4] Muhammad Shoaib Farooq, Shamyla Riaz, Adnan Abid, Tariq
Umer Yousaf Bin Zikria, “Role of IoT Technology in Agriculture: A
Systematic Literature Review”, Electronics 2020, 9, 319; doi:
10.3390/ electronics 9020319.

[5] Prof. Ami J. Shukla, Viraj Panchal and SahilPatelis, “Intelligent
Greenhouse Design based on Internet of Things (loT)",
International Journal of Emerging Trends in Electrical and
Electronics (IJETEE — ISSN: 2320-9569) Vol. 11, Issue. 2, June
2015.

151


http://moaar.gov.sy/

43 guuanl) CLUAD aladIly SA) SOOI Cudly aSal) (sl

[6] Ravi Kishore Kodali, Vishal Jain, “loT based smart

greenhouse”, Conference Paper - December 2016.

[71 M.Krishna Mohan, Jakkula Likhitha, Tejaswy Yamarthi and
Kagitha Sravani, “Greenhouse Monitoring System Using 10T”,
International Journal for Modern Trends in Science and

Technology, Vol. 03, Special Issue 02, 2017, pp. 96-100.

[8] Revathi S, Sivakumaran N, “Fuzzy Based Temperature Control

of Greenhouse”, IFAC—PapersOnLine 49-1 (2016) 549-554.

[9] Sujeet More, Jimmy Singla, “Machine Learning Techniques with
[oT in Agriculture”, International Journal of Advanced Trends in
Computer Science and Engineering, Volume 8, No.3, May - June

2019.

[10] Mahmoud Abbasi, Mohammad Hossein Yaghmaee and
Fereshteh Rahnama, “Internet of Things in agriculture: A survey”,
Third International Conference on Internet of Things and
Applications, University of Isfahan, Isfahan, Iran, Conference

Paper - April 2019.

[11] Francisco Javier Ferrandez—Pastor, Sara Alcafniz—Lucas, Juan

Manuel Garcia—Chamizo and Manuel Platero—Horcajadas, “Smart

152



hhl L) Jagh Gid 2 2023 ale 15 2ml) 45 alaall Gal) daaly Ase

Environments Design on Industrial Automated Greenhouses”,

Proceedings 2019, 31, 36; doi:10.3390/proceedings2019031036.

[12] Niaz Mostakim, Shuaib Mahmud and Khalid Hossain Jewel,
“A SIMULATION BASED STUDY OF A GREENHOUSE SYSTEM
WITH INTELLIGENT FUZZY LOGIC”, International Journal of
Fuzzy Logic Systems (IJFLS) Vol.10, No.1, January 2020.

[13] Sheetal Vatari, Aarti Bakshi and Tanvi Thakur, “Green House
by wusing IOT and Cloud computing”, I|IEEE International
Conference On Recent Trends In Electronics Information

Communication Technology, May 20-21, 2016, India.

[14] MUHAMMAD SHOAIB FAROOQ, SHAMYLA RIAZ, MAMOUN
ABU HELOU, FALAK SHER KHAN, ADNAN ABID, (Senior
Member, IEEE), AND ATIF ALVI, “Internet of Things in
Greenhouse Agriculture:A Survey on Enabling Technologies,

Applications, and Protocols”, IEEE Access, VOLUME 10, 2022.

[15] Junhu Ruan, Xiangpei Hu, Xuexi Huol, Yan Shi, Felix T. S.
Chan, Xuping Wang, Gunasekaran Manogaran, George
Mastorakis, Constandinos X. Mavromoustakis, Xiaofeng Zhao, “An
loT-based E-business model of intelligent vegetable greenhouses

and its key operations management issues”, Article in Neural

153



43 guuanl) CLUAD aladIly SA) SOOI Cudly aSal) (sl

Computing and Applications - March 2019 DOI: 10.1007/s00521-
019-04123-x.

[16] PALLAVI VERMA], SAKSHAM BHUTANI, S.SRIVIDHYA,
DR.J KARTHIKEYAN, DR.CHONG SENG TONG, “REVIEW OF
INTERNET OF THINGS TOWARDS SUSTAINABLE
DEVELOPMENT IN AGRICULTURE?”, Journal of Critical Reviews,

ISSN- 2394-5125, Vol 7, Issue 3, 2020.

[17] Axel Escamilla—Garcia, Genaro M. Soto—Zarazta, Manuel
Toledano-Ayala, Edgar Rivas—Araiza and Abraham Gastélum—
Barrios, “Applications of Artificial Neural Networks in Greenhouse
Technology and Overview for Smart Agriculture Development” ,
Applied Sciences open access journal, Appl. Sci. 2020, 10, 3835;
doi:10.3390/app10113835.

[18] Theodoros Petrakis, Angeliki Kavga , Vasileios Thomopoulos
and Athanassios A. Argiriou, “Neural Network Model for
Greenhouse Microclimate Predictions”, Agriculture 2022, 12, 780.
https://doi.org/10.3390/agriculture12060780.

154



	0.pdf (p.1-10)
	1.pdf (p.11-44)
	2.pdf (p.45-90)
	3.pdf (p.91-108)
	4.pdf (p.109-154)

