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Enhancing video Transmission Quality in Mobile Wireless

Networks
Dr.Ahmad Alali*

Abstract

This research aims to evaluate and enhance the Quality of Service (QoS)
for video streaming transmission over mobile wireless networks by
studying the performance of different protocols and standards from the
IEEE 802.11 family, and by comparing their results in various wired and
wireless environments.

A series of practical experiments were conducted using realistic
simulation models to measure key performance indicators such as
throughput, delay, and packet loss during the transmission of MPEG-4
video streams.

The experiments included comparisons between the TCP and UDP
transport protocols, as well as between medium access mechanisms in
IEEE 802.11 (DCF) and IEEE 802.11e (EDCA). In addition, the impact
of static and dynamic assignment mechanisms on service quality was
analyzed under different mobility and congestion levels. The study also
examined the effects of packet size, the number of video streams, and
node mobility speed on overall network performance.

The results demonstrated that the IEEE 802.11e standard with the
dynamic assignment mechanism achieved the best performance in terms
of higher throughput, lower delay, and reduced packet loss compared to
other configurations. Furthermore, the use of the UDP protocol proved to
be more suitable for video transmission due to its flexibility in handling
temporary packet loss.
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Overall, the findings confirm that improving scheduling and assignment
mechanisms at the medium access layer can significantly enhance video
transmission quality in mobile wireless networks and pave the way for
more efficient video streaming systems in mobile communication
environments.

Dr.Ahmad Alali: Lecturer at homs university -informatics
engineering faculty

Keywords: computer networks, mobile AdHoc networks, Networks

simulation, network simulator NS2, video transmission.
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When a video data frame arrives:
if(glen(AC[2]) < threshold_low)
video packet = ACI[2];
else if(gqlen(AC[2]) < threshold_high) {
qlen(AC[2]) — threshold_low

threshold_high — threshold_low
RN = a random number generated from Uniform function (0.0, 1.0);
if(RN > Prob_New)
video frame = ACJ[2];
else
video frame = ACI1];

Prob_New = Prob_TYPE =

}

else if(qlen(AC[2]) > threshold_high){
if(RN > Prob_TYPE){

video frame - ACJ[1];

else

video frame = ACJ0];

} Sl S Bua i (5) 2l
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Evaluating a System Based on Blockchain in VANET Networks
Using Smart Contracts

Abstract

With the rapid expansion of intelligent transportation systems, the need for
secure and reliable vehicle-to-vehicle communication architectures within
the Vehicular Wireless Networks (VANET) environment is becoming
increasingly urgent. In this research, we propose an integrated framework
that combines blockchain and smart contracts, employing Road Smart
Units (RSUs) as decentralized processing units that handle vehicle
registration, interaction management, and message authentication on a
dedicated blockchain. The proposed framework distributes the
computational burden to RSUs rather than vehicles, improving
performance and enhancing trust in a dynamic environment.

The system was implemented in a realistic simulation environment using
the SUMO tool to model vehicle traffic and connecting it to the TRACI

interface with an integrated blockchain pilot network. Experimental results
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demonstrated superiority of the proposed system in terms of message
delivery rate (PDR), which ranged between 82% and 90%, compared to
80% in the closest benchmark study, along with improvements in other
indicators such as latency and average block mining time. This framework
represents a practical step toward achieving a smart, secure, and scalable
communication environment in VANETs, and establishes a digital
infrastructure that supports future smart city applications such as accident
detection, traffic priority management, and automated payment systems.
Keywords: Vehicular Wireless Networks (VANET), Blockchain, Smart
Contracts, Road Smart Units (RSU), SUMO, TRACI.
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Abstract

The primary challenge in classifying food as safe or unsafe lies in the
uncertainty related to its quality, which can lead to health and economic
issues. To address this challenge, machine learning (ML) algorithms can
be employed as powerful tools for classification based on food
characteristics such as images or time—series data related to storage
conditions. However, the performance of these algorithms heavily
depends on the proper tuning of hyperparameters, which can be a
complex and computationally expensive process when using traditional
methods like grid search or random search. To solve this problem,
advanced optimization techniques such as Scikit-opt, Optuna, and
Hyperopt can be applied to enhance model performance. For instance,
Convolutional Neural Networks (CNNs) can be used to analyze food
images and classify them based on their appearance, while Long Short-
Term Memory (LSTM) networks can be utilized to analyze time-series
data related to food quality. By evaluating performance using metrics such
as accuracy and RMSE (Root Mean Square Error), the most accurate
and efficient models can be identified.

In this research, the impact of random initialization features on
classification performance using neural networks was investigated. The
proposed structures of deep learning models were examined to determine
the most robust structure with the least sensitivity to randomness.
Additionally, a novel algorithm was introduced in the field of food
classification through the advanced Hyperopt technique for optimizing

hyperparameters of Convolutional Neural Network (CNN) models, an
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aspect that has not been systematically explored in the current literature.
The effect of this technique on the accuracy and efficiency of the CNN
model was evaluated by comparing the Root Mean Square Error (RMSE)
of classification and the time required for model tuning.

Keywords: Food classification, Hyperopt, Convolutional Neural Network

(CNN), Root Mean Square Error (RMSE), Hyperparameter optimization.

80



Al slaal 5 Al ) g &Sl Apuatiglh o slal) Al oana Gl Al
Jsan P 3 OB ki 2] alaall ad) 2025 ple 12 3l 47 el

-

Aqaiall

b Adlad Guaal) bl il ST e saaly (CNN) Laddl) A suasll ClSal) il
sl e A el Al e )8 iy il (el clilally seall dalles
Lo a5 431 Hpem Jidatl CNN alasin) (Say dgde ) ot Jlae 8. capn JS5
Shealil cgial) e @IS e (aall layedie o Bl dale e ol Al culS 1Y
Slo S J<G adiag ONN eldf (ld celld aay 2o liall ol e Ju il cldle
3l ana (Al ilihll s (i (Hyperparameters) gl cdlabea) loal
Dense ) 44l ikl A WA axe 5 (Learning Rate) alill Jaea ((Kernel Size)
.(Layers

Cpman o 2t ) Aeaial) cpuatll sl saa) as <HypPeropt due s 5ss (b L
Jlady Al g5 ) A8l cBlaleal) sLEKY (Bayesian Optimization) gyl
Clabis pe Joleil) o L8y randl alail 7 3lad anil Wi 15l Hyperopt asf
0 Ao sane Jumil Y Jpeasll rllnall dgally gl (e Jliy Las chinally 5l o
Tree—structured Parzen Jiw 3k e Hyperopt adixi .4l cdlaleall
Las ¢ S5 S il dalue sl Simulated Annealing 4 Estimator (TPE)
capall e Sy dlle ddy (allan ) 3e ) Cagan culiplail dulie gl

DU e z3sail ¢lal (il Hyperopt s CNN alasin) (S 2y Casas (3l
Juadl st Hyperopt J oS bl Jase Sle Sl IG5 A8l Ealeall Jasia
Gl 848 el Ganl ol Jare Juzadl ) a)ill aaa Juadl S g @Dl cilaghall sae
Lo el glladll i gl) e gl iy ez 3 puil) 38 (o Jah 23 Y el 1a L4029
Sz bsha 8 sasll A8 Jie el delia 8 dleadl cliplill Gulie alesy
bl 8 el 33l e aisl)

ddand) L

oty Cpllae (A Gl Caon i (S

81



Lliaal) Addoiil) 4 gaand) CilSudd) aladinly 4,389 G

o Al D lalaall Aipgn 80 Qi je: Al sdiall o glia CNN #3508 v .1

N )

Caal & b Cpeadl agie Gulo Jsk :CNNa Hyperopt iy e .2

c sl Canlly ylie %40 Loty Japall (pey Jliy Laa caieY)

damayal) cilayal)

Lisuanll il Jasinl 43eY) Giaa 8 Uagale Dol dinall Cila) ol
Bossard et al. d.) cuedd (JOdl Jaw A=d 3580 Glisead e (CNNs) daddul)
osa (e A8 101 o gsiad Al dmayeSF00d=101  @lily desans(2014)
@ikl (Random Forrest) dulsa e ) zladel GLE ze g ey
Liu et al. sh daie Gl Ay -d8aY Gl Gphll dge le ciglsdall
ey 436 Y) Cagial leal) saxia laill oo CNNs e JildliDeepFood +Uai(2016)
Martinel et al. iul cjedil LS L aaill zilad) (e e f 383 Gias gl <l
Gaswe 45% zila alaaauls (Transfer Learning) ool Ju 44lx8(2016)
Glily o lefnS 2 %15 dssy canaill 48y cly Cus (ResNet VGG16  Ji
s (He et al. (2018) L lISqueeze-and-Excitation (SE) il Wi .aed)
a5 ciagall Agpad) gl e S5 e 3880 Jealill e e CNNS 58 Cuive
bl GLLY) Ge el el GaY 3k L
FoodCam alai Jie cdpluadl 3. SN (peat o cluhall (any <S5 (g Al 4ali (1
oSail MobileNet sl (s el 2diil 3 Kagaya et al. (2014) e
(llall (pls axe ol glaily Agesall 33a¥) o JAdall cdgll 4 el
@)l Al jpea o Lisy (GANS) Ll i due snd iKuiWang et al. (2020) a2aiul
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Aguilar et a8 (dlald dxalye A . sedall 50l culiall Capiail) 48y puad 3 aal e
2 Jie (L)) z3la e 12k ) 138 3 Gaeall alaill iyl Sdasal. (2018)
Howard _«MobileNet il il WS . geall dallas cilisais RNNs) «<CNNs
Slo LY Gl Jie agaadl ylsall @ld cliulill wlul jaset al. (2017)
Conditional z3iy CNFs xKawano et al. (2015) ged ¢« S oladl A5 . ilsel)
& P8 Ay A8l s ¢ jgall 4 AW Gldl Bl Random Fields (CRFs)
Vision ses Gima a3sa3 Chen et al. (2022) a3 cyal UEC-Food100. ic sans
Food-101. dcsena o %92 48: Eina ¢Auiddls <5y ae Transformers
= liaaY ¢S L aal e Culad ) a5 388 <Lgingms 4036 Y1) Al (3l 3 L
Sle Wl Lla Wang et al. (2021) sh cdball Jass Jad 535al) 4l sl as
Lin et al. (2023) aaly Lin %94~ 4y (<utills) Al hlas (e adSUICNNs
A2V sasm o el e IS ) (il g8 seal) o) 4 15 (e S
b e lilhaaY) oA il Jsa duly 1,200 e SSiLiu et al. (2023) dis LS
daRen etal. (2023) Gis ()il dga (o -baely diny claladl L) Badie cdde Y1 A0l
e ¢ CNNs s E-nose  ilulua clily o e 253V 5liai Capual 8 %97~
cGBpand) alatl) ae dpal) L@l JalSS 5y
O gena Gina Jae )] Chen, L., Zhang, D., & Liu, Y. (2024) iu)l) <
%94.5 ) Juaii 43y Gaéail (Hyperopt) (gl cpuwaiy Vision Transformers
) Gl bl 45lie %35 Aty il iy QB pa o i3] olud CaSS 8
Al Cun Al 3.l Gauas e Kumar, A, & Singh, P. (2024) &alll S,
& %93.8 iy I Jsasll TPE alazinl; MobileNetV3 zisar gty ()silsal
Bypa JU A 0.1 (e 8 QY G5 pa csann Slea o 2eSW Baga (i
@l eliaal) (KN cliss xey Oliveira, T., et al. (2024) & gshalll 2l
zasaill ailay ¥ L i4ls (pamenty Aa2ll CNN 3l g Grad—CAM Jia (XAl) ysusiil
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Slo abalall Casat d $ypemy s U i b ccnd (%95.2) dlle 38y e

o) L3RG jay

Lee ¢auld 43

Al z3lal) sad clalat) g AV Cagial Jlae 8 12 5kuite sk ciluhall o385 58
ALl sagall Ay Aadail aa o lilaal) o KA ol JalSis cdglual) 6 WS pueay

Al

e she (385 Loddiad) AL ey o A3lie 1 Jpal) mlag
LYY Ay Bag ciiaal b V) alally o liaa¥) ¢ lSM) il 145 )la Jgan

Ren et Dbl
Chen et al. Kumar & Singh Oliveira et
al.
(2024) (2024) al. (2024)
(2023)
S e ) S50
Gl
O Jas ) 3 i) Oseat byl o83
E-nose )
(Vision zilall  dulal) il Juat
il aa
Transformers 3¢y S (XAl) 48 35l
Auanll
+ (53b Cpaad) U ganall zisalll
(CNN )
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dgaa S L2 (Al ppai 3 alaal) oyl 2025 ale 12 aaad) 47 alaal)
Ren et Dbl
Chen et al. Kumar & Singh Oliveira et
al.
(2024) (2024) al. (2024)
(2023)
Vision 7 dgalll/Auaat)
CNNs + MobileNetV3 + CNNs + (jua
Transformers adiiall
bl E- TPE (s gyt + Grad-
+ Hyperopt
nose @xb) CAM
(b opaa)
Bl alakall Cauialciyiatl) daga
)2zl alud Cais AeSlall 3aga
¢ 13z]) el
iduadl A8
~97% 94.5% 93.8% 95.2%
(VRS
Al s iglua 3 \aS & et Al 83uall
dalss 5l . . .
(LY m &= 4:\519(< 0.1 k_\.\u-\j M'J‘A.
cluail) )
Ay il e (safAst o Lee el
& Al
35% Jsana BIVEN ad)
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Ren et Dbl
Chen et al. Kumar & Singh Oliveira et
al.
(2024) (2024) al. (2024)
(2023)
alel)
Goaanll
Lmgdl  zalal Lgdll il ESTNUR RIS
cilalual) o> slsisill
G Ol Lwsall  Canill Jalally alasd
£ <Al
1Y) FEIN anaiill

r&ad) @k Aga
(Bayesian Optimization) .l 4t

Gilon R (€5 1 Jlal Gppni] oy ki st bl g (gl (ppenl
zisei sl e oslul) 13 adiy . V) Jlal) 2 3Ll A8 CDlalaal) Jasia Jia ¢lgapil
A (el Al (sl - Gaussian Process) dwle ke (& L Gle) Jldal
Agisall 4 gaumall A3 Cppuaat] 3 sail) 138 alasind

(Objective Function):cisgll 4
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[12] = f(x) aall (ol ) (gpumil dagil) oxs Al el o jsial) s Cargl
X =argmax,_, f(x) (1)

S

e
el Cangll i F(X) RN Clypaall Baall pill degana £ AR Clipaall g lad X

-

(Surrogate Model): AluiaY) 7 3gaill

ddeal) f(X) o) a3li 4adal (Gaussian Process — GP) dugle dilae aladin) o
A glal) Aglaal) Caypat S LBageayall Sl e 2l U Bllaia) Gyyg  aad dglal)
[13] 02(x): culills p(X) o sially

f ()0 gP(u(x),°(x)) (2)

2
ale e _)3:.} Lﬁ.ﬂ\ Cplal) o (X) X dadll e @Uﬂ 8}'&5\ Lo sl }AH(X) HUITEN
(Acquisition Function): jsaiuy) 4
Gt s Cangl) . lgans® cangy S xnext A Akl ppas aadind U(X) 3saiu) Al
Pliuly g eal e shladl  (Exploration)  Glisin) e ils
s3] Jlsn el (e s yall Cildardll (gsa3 Sl 3Laliali(Exploitation)
[14] (Probability of Improvement — PI): i) dllaiay)

PI(X)=P(f(x)> f(x")+&) (3)
el s o e e s os g F(XD)HE
Lol s Jalaa Lal) Bliae (V) i alill 485 yaa dad Jucad Cua
(Expected Improvement — El): [14] adgiall auaill
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El(x) = E[max(0, f (x) — f (x*))] (4)
EI(X) = (u(x) = 1 (X7) = 6)-@(2) + o (x)¢(2)

_u()-f(X)-¢
ol ()il ®(2) ‘= o(x) a
Ol ST sl Al ‘ RRTEN
Turner, R., et al. (2021) . auhll o lEl Lllaay) 285 dls #(2)
(Upper Confidence Bound — UCB):[14] A& 3,80 le¥) aal)

UCB(X) = u(x) + ko (X) (5)
Turner, R., et al. (2021) .lsil) 8 oSafy Jalae 0 K G
@) il il sl

Coagll i anis DX X} L oo Ayl dc sana laal Al
L) oda e f(X)

‘;\.4_5\.:': @L} CJ}M ¢l 33 gaa yall il r“\ﬁ“\ CJ}AJ\;\.LI
gP(u(x),0° (X)) )

g ST e ) xnext adaidl) paailu(X) saial) Ay ladtiad | Akdl) yaas
KPR agul
Xnext = arg ma'XXe;( U(X)

Bd:maj\ aaail) 2ie f(xnext) &_m«J\ c_ata ?737353 ud@\ @t\ e:\;\sﬁ

Gl zasaill Epaaty bl ) syl ddadil) Adl) |z 3 saill Cpaas

ae Jig) @il Jlea M dsasll (a5 ) 2 e @lshall S BUN
(gl WA 3 Jyim G o SHLSE (e 225
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) Csentl) Lija

Canl dngy ¢ paal) 5 (Kol il 405l ilagil) o J8 1300 allaly Cua Alle 36 1S
Gla Cangll ) ar 6S Ledie JBa By (3lalie LIS aa Bae o)) (glalidll s
[11,15] 3)lsall s gl Cum (ya

@) Gmeadl) A8 ;A lsdd)

rabibad)

Ny daluall e Jud lgY) Dol 2ae o

N lealif abyall Ll Jleal) 222ll o

:dai lsad) cifghad

Sobol. Julu alasiuly ddasing  xief dlall 4815 .1

N«—n0 o= .2

:en<N ui LWL .3

Glilall s pladiuly (Surrogate Model) JliaY) #3gall Euasi o

Aabiall
) Apat¥) A (gpamill el daxs i ALY (5 Xy w383 o
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Xn J X @Mq.\r_g._aﬁig._au; o
y,=f(X) 4 o
Aaall 3Ly o

f(X) 3 ,sY) dal) b ddaall g L)) .4

(Tree—structured Parzen Estimator — TPE): 4, adl) cujb siia
(Bayesian 45,L (e 4 la aTree—structured Parzen Estimator (TPE)
i Y alaill 2 3las b il iahlyulel] JBall ail) e siell saas.5Optimization)

s aladilg ALl Al e 5l i ialjmlell Aldial) agll aada 388 e TPE
cbiall) llal) apusity TPE 58 . anl) slimd 852l (3haliall sa sl apnsil 3Ll

F0die sene ) (AR

o) sas ol caael Al cliahluledl Lo gsiad (I(X)): 5 Acgara o
(piail) g Caxgd) (IS 13 Cangll ANl

A il calae ] ) clialuled) o siat (G(X)): A Ao gara o

Parzen alaiul degeae JO JlasV aall daday TPE 8 &

ay AllaaY) ASEKY ol Aol e Ayl g o)L as)Estimators
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ki a5 (Expected Improvement (El) clual cilasll sda aadiis celld

Aginad g Al A6 Sl ialnlell sl aadiug

dala dllin 3asane 38U an Aplie s Adlall Slag) 3 A8 CDLalaall puen Vs b

-

O cduglall Llaall & (Gaussian Process — GP). duulall ddaal) dgy)lal Joy )

[16] : dialed) clagysill e 2L P(yIX) il Jlaa) i f(x) allall Capis g8 gl

P(y\x) = P \P>(/3(-)P(y) (6)

A cOllaall X (z3seill 38y Jia) Aagill y Eum

iy ALl Aslaal) o ) Cuilad) (i e Yay ¢ (TPE)dpadl) 0550 e & oK1
oan e Glie A s lgle Jeaal) 2y Al P(X]y) dda il dlaal) i dglae
rofiliae ol AlaaiuP(X]Y) Akl Adlaal) eda a4y LABW Ol a8

[16]

P(x\y) = { 109 if y<y” ™
g(x) It y=y
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« (Expected Improvement — El)adgiall cpauaill Ay 8 )il cpda aladiin) o3

[16] 12060 Asbeall ) Jomias «SBUEEY) any dass

el (0o (7 + 39 1) ®
y 1(%)

Ll Jlea) ) asad) o) @l Ll dus o Caa

R (8 el Lae o )aall Basa (i€ d8a5 30 LS (aanl Al ililSa) pdhy (raad) aladl

ot Of gl (g cJladl) 138 & skl il pe . Slgiaall Lays 3 AL
Al e 48 deliall 58 (e 53a bee oJaiusall 8 Alads Bliml ST oLl o3

[16,20] sal5iall §oudl cilalial

(Convolutional Neural Networks — CNNs) 4a.@il) 4.5 guanl) cilSuil)

i€ il Gy 8 Lay o geall Aadlea 8 Gladiiud 4 suanll S0t o 1 ST aaf

Al Dbl Jlial e € <5 adiny ONN z 3 elaf ola clld aay .o liall 535a
z3sadll elal Cpuail Aasls Aglee e A8 CDleleall 038 Jana(Hyperparameters).

gllaal) sleall b 43 (lany
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(Convolutional Neural Network Zaddll dusuasll 2GEN 40 -
Architecture)

La dddar day lida DG (e Bale (CNIN) 48l diguaall 4080 (<0
(Fully Ja\SIL dlaie 4aidag « (Pooling Layer)auwas 44k «(Convolutional Layer)
Connected Layer)

il Rl -
B Jie (Claall Cus e Al (558 Al Jlgal) cpaatl 283 Ayl 4 (gl (pead
- Gaussian gl dlee (&) Ledole) Jlial z35ai ey e ading CNN). 7350
Al zisall Mo aladiul &5 ¢ (Objective Function)caagd) Al y silProcess)
eI el Ylaial Y1 2l sai Cunl)
CNNCBlalea ol g3l Cppwnd Gfghd

SARIEY COlalaall apaa L]
1 clgdana py Al A8l EBllaall 23 o
Aaaddlil) calhall dae

Ak JS 4 D) e
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(Kernel Size).s)sill aas =
(Learning Rate).alxill Jaaa =
(Batch Size).ixilll aas =
(Objective Function):isgl) 4ls yaas .2

s (Accuracy) z3sall 48y Jie clgipal 3y A A 4 Cangdl Ay o

(Loss). cagaill U
fix)=Performance(CNN(x)) :< leliai 2 o
AT cOllad degene AX Cya
t Al zagadll ol .3
1] Gaagd s dadal dsgle dlae ardiss o

f ()0 gP(u(x).k(x,x)) )

Jaugial sap(x) w
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il gl 5 A g 5 A0S ) Apunigh o gl Aduad aas daaly Alns
1g0a Pl ORlE i 2 aleall g 2025 pls 12 sl 47 sl
alall aaas gl (Kernel Function) slall Alla sak(x,x’) =

el u
A0 Adadty jlas) 4

Al Al 2daail) paasl (Acquisition Function) dsain) ally aadins o

Expected Improvement (El): [14] sasiul JBal) Juw Je o

El(x)=E[max(0,f(x)-f(x"))] (10)

V) s Ay pee A Judl 8 f(XT) i
GSJA.\S\ dpaaty Adagil ‘a,,\,,mf" )
el Ay Gl Bayaal) A8 Ol alatiuly CNN iy st o

s SliaY) 7 3 gaill Eunaaty agaig Anlall GULL ) sanaal) Al Canay o

s Ji) B plae ) Jsagll in 5 U3 e clhsl S o

(1) Jiim et LS (e 22a
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PEREUI TIPS
SeomlEail o sy gl

P ORI T 1)
FO% LA K30 o sl

| DAY D] ) wloih 2gam I

= A el B TPEZET

I SN - |

| Easad el CNN I

[ o |

| EE RN L I LS ) |

w

I EaSlalea lmdl e |

| L A e el

| Al ABAN losa I

A giiall L lgall 80l abadal) (1) Jed
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agan o 0 Cpald agai o] plaal) asi 2025 s 12 aaadl 47 Alaal)
slandl £y
4ajlsad)

hialleay cliball Jeaad 11 s jall
ralilal) Jeaas L1
.imageDatastore .laiiuly Data alas (o Ukl Ao gaas Juaadi 2y 0
claladl elend e 2l chliandl) (et dpe il clalad) resi B o
gl e dilgde die a2
Amshow aladinly bkl de saas (e Adilsie 3y9m 25 s a4 o
(Data Augmentation): bl 3245 .3

sl elal Gaaty bl 55 503 (aaad) 3

e sena 1) ULl i B o
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bl et 70% i) Acgana  w
LUl et 30% JLEAY) Acgana  w
cBlalaall Gia ) sliad Cig et 2 Alsyal
reagl) glid Ciyps .1
gt s ) cSlbadl il iyt S o

[le-5, l1e— (i dlkias od (Learning Rate): alaill Juea =

4, 1e-3].

[8, 16, i dlsiss o (Number of Filters): bl e »

32, 64].
TPE_EI alaiiuly cilalaal) Jbl ¢ diad) 13 Adayal)
(Grid Search): <&l &ayll ]
(N 2ae g aladl) Jans) D labaall AiSedll LSl aes LSS S o
Sl o

sl cDlalaall lasiuly ONN gz 35 oliy oy m
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il :u:w‘slr_cij.qﬂ\ Gyl .

Clany (OWRY) Ao gans) 380 Ao gena o misaill apdi 5y
.48yl

teDlalaal) Juadl pasy .2
LRan A el et ) Ol Bis 2y o
S 7 agadl) qupi 14 A yal
t A g asadll ol L1
Aede gl 5 ) cBlaleall Juadl aladinly CNN z3sai el sty o
g isadll quyxi 2

o) A aadiuly Gl Aegene o il z3sadl Gt o
Ba3al)
SN zigall) ol iS5 Ads yall
Claay HURY) desene o Sleil) 2 hgaill 0 2y Cus pigall) JLES) o
el aaa)
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Al LAY A8y ampe a @il pae o
5l Aaladinlg gz 3gall) Bia 16 Alajal)

(finalNet.mat) Cila & el zisall s i :pisalll Bia o

JEAY addadny

il lgana a3 Bypea Jread i il mlgall) alddiul o

2 asall CDlA

A i) i) .2

% 96.5 4l il Cua LS Clje 220 AN 3yludlls Aal) Lbis (2) JSEl lasg
S 100 Jal (e 0.3 3)lualls
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4 Training Progress (18-May-2024 15:20:43) - o X
Training Progress (18-May-2024 15:20:43)

Results
Validation accuracy. NA
Training finished Reachedfinal iteration
Training Time
Start time: 18-May-2024 15:20:43
Elapsed time: 1 min 6 sec
;\? Training Cycle
E Epoch 100 of 100
g Iteration: 100 of 100
§ lerations per epoch: 1
< 4 Maximum iterations: 100
I Validation
20+ Frequency: NA
10 Other Information
0 11 0 120 13 0 14 0 é 0 EO L7 0 LB 0 190 J Hardware resource: Single CPU
0 10 20 30 40 50 60 70 80 90 100 Leaming rate schedule:  Constant
Iteration Learning rate: 0.0001
Accuracy
Training (smoothed)
Training
=~ ~@- = Valdation
Loss
Training (smoothed)
Training
= =~ ~ Vaidation

LUSE e ate Ay 5ludlly ABa lbida (2) Jed

Gllanall 520l (o ysa Hlodlys CNN A0 aladiulyy 4 jial) dpa) jlsaldl alasiinl o5
(3) JSal 3 dain sl daglud) 3ysall Jal (e
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Band 1

LSS Aala 5y 90 (3) Jo

(4) JS&l mia s WS (%95.88) Aoy Lo Copaill & Canatl) 405 e oLl
Safe 95.8838 %
Band 1

Al JLIAY) 5y gea ciieat (4) Jei

(5) ISl 8 Anmsall Fadll 5eall Jaf (e Cildanall 33018 (pa jpem L)

102



Ala glaall g Ay ) 5 ASilaal) Lpndigh o slal) el s Gy Al
Jsan P 3 OB i 00 alaall ) 2025 ple 12 3l 47 el

Band 17

L el Aie (5) Jea

(6) JS&l) mla s LS (%94.7495) dois lgale Captl) 2 Caniatl) 403 e WLl
Safe 94.7495 %
Band 17

daglad) JLEAY) §) e cileati (6) JS)

(7) S G 5 53300 Dl 0
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Band 8

S Aader 8 8900 (7) g8

(8) Jad) CJ.'AJ:\ LS (%91.43) Aoy Cadaill damy culS
UnSafe 914344 %
Band 8

Aol s JLEAY) B g Cigiad (8) St
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A A ) Jab ey daitall Fua )il alasinly

Accuracy=96.89%num_of filter=32earningRate=1e-5

(9) IS mla sl %96 (o ST Al Hseall e oyl dags el

Safe 96.43 % Safe 96.01 %
Band 17 Band 3
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Safe 96.23 %

Ao idal) dpa)lead) aladinly dadu jgua o il @ilis (9) Jedl)

(10) JSa) i€ %95 (e 5T daludl s Hpeall e ol dags culs
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UnSafe96.17%

UnSafe95.44%

Band 4 Band 6

UnSafe95.88%
Band 8

dajiial) dpa)ldd) aladinly dalu 8 e Ao cipadl) @il (10) Jsid)
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(CNNs) 4addall i<l alasinly 43eY) Adle Capuall ddduadl) du)lall ekl
atles A (bl Jatl) e hlaladl) paeat Jumiy Slldg %96 Ly caly Llle 5ol
LY Gty Capaill gt ) ool Lae caally laddl aaag aleill Jixk w8
" (Dropout) Lalawy)" Jis abaii ulidi ae clidal) soae 20080 4 ez 3 gail) adic)
53l dasede (panadill 8 Lyl cusil' (Batch Normalization) cilxddll sl
Del g Hpa o ol v el Gl lealSaly seall s e L
o A8 i leda) ae 36 1S3 X230 230 anay A ) geall Cagial e )8 7 3 sail)
i = (%94-85) @l o sia 35 ) — Alad) 80l 230 ) Bl (e 08l 50
@l po gl Cpmenill Ayglladll Alaald) 3ylgally capaill bl g5t Aladiye 358 llia
o lemed o Al cileliall 3 ) (asl) dadal Jia ey calindst 23 5ell 18 (R
O oph Gl mey Aglise Auag e Al 33l (E-nose) jludiul sl
diah cole JS L g padl BLud) Guuatl Transformers ) - Sl }T(Explainable Al)

asill AL g Alle A8 A2 V) 5a5m Alyal 483 daail gat AE 3olad due)leal) o2a
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ch ¢l Ren et Liu et Wang
en et al. Aaa)lsall
al. al. et al e Sl
(2024) iayial)
(2023) (2021) (2021)
FEN L_;ci
94.5% 97.0% 94.0% 94.0% 96.89% (383
(%)
Ll
a8y
~93.0% ~95.5% ~91.0% ~92.5% >95.5% )
GJ}A.'J\
(%)
ViT + CNN CNN + PR
5 ] CNN + » CNN H . |
ayesian Tan ero “
Y E-nose e Aads yperop e
Opt. Ggn (TPE) (haanl)
Bayesian Gy Hyperopt
_ _ e
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