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Abstract

This study aims to develop an efficient model using deep learning techniques
for the rapid and accurate diagnosis of malaria in blood smear images. The analysis
follows the Cross-Industry Standard Process for Data Mining (CRISP-DM), employing
forward selection and backward elimination feature selection techniques combined
with four classification methods: k-Nearest Neighbors, Neural Network, Deep Learning,
and Random Forest. The performance of these models is compared using metrics such
as accuracy, overall performance, speed, and specificity. The results indicate that the
deep learning-based feature selection technique achieves an accuracy of 97.75%, an
overall performance of 97.73%, a speed of 97.19%, and a specificity of 98.31%. This
technique is suitable for developing a malaria patient screening model, reducing delays
in patient care in remote and underserved areas. It supports the formulation of
treatment policies by multidisciplinary teams and enables rapid and accurate malaria
diagnosis using artificial intelligence techniques. This can ensure timely and effective
treatment for malaria patients, ultimately reducing malaria-related mortality in the

future.
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Malaria Dataset
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Importing Images
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Image Manipulation
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Feature Extraction
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Utilizing Data
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Data)
Row Max Gray |[Min Gray | Normalized [Normalized| Standard
Label Mean |Median

No. Value Value X Y Deviation
1 Normal |170.908| 169 255 167 0.496 0.496 12.074
2 Normal | 167.529| 167 255 162 0.497 0.496 8.934
3 Normal |172.885| 172 255 169 0.499 0.499 6.663
4 Malaria | 153.962| 167 255 73 0.499 0.482 32.282
5 Malaria | 161.677 | 163 255 79 0.485 0.468 36.432
6 Malaria | 152372 169 255 79 0.516 0.539 33.813
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1A8N139159980UT ULV WY “K” Tudunsuddnisniiieudiulnafigauaansiinse

v o

ReulvuiioudunialnalAssiuuiniian lngaztudiuiudeuluvizonsalsingg dmsuwsiag

3D

o = 1 Y d' I v P Y a LY PN v & v
ﬂa’]ﬁLLa%ﬂ’]‘lﬂUfﬂN@Ul“(ﬂ‘lﬁﬂJ‘] EL‘Viﬂ‘Uﬁa']ﬁ‘VlLWEJEJ‘L!ﬂ‘Uﬂ@’]ﬁ‘VIELﬂaLﬂﬂx‘iﬂuu’]ﬂ%?jﬁ (BUNRNVY i

[

AALATEY WAZATY LAWY, 2018) Atia k-NN Laniasaunisi 1 lnedann1snisinauns

he

2
DEucUdian(Xi’yi): ',k) ()
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1089 Deyan (%) AD STORYNSTENINNABE X Audiega y, K Ao Aaidnus

! oy oA

MvuAvewned e (i) enaAteyanilesseyvinatesiign k s iaiuiansanmeaney

Y

¥
aa = [

Msfava k aansavilivansds Jueyfudnuazvesdeyauasdymiidesns
wiily wildluAsAlE U lUAIEN19 893 Tau1nns (Evolutionary Algorithms) Faudu
nsvUALNIAIIME LAz Madeniidsunuuns i aumanedineuiiomean k Ananzay
flan (Yang et al, 2022) nszuaumstiausuIINMIasenguUszrInsEufurosrfdululy
mnildnsdadennuenusenganiievnafidusyansnmmanniian shunssuiunsnans
fiusuaznssauiuguasAiidon auninagleien k Avsnzaniigndmiunsihauvediina
(Wang & Zhang, 2021) luauddeidld3amuamen k fe3snmsidaifauins was

ANUAAT k WNAU 7

4.2 malialaseineussanmiisy (Neural Network: NN)

Junisdaeanisinanulaseneuszamuned (Biological Neurons) Ineiilvunduns

1 v

Husdudeyaudrdsiedoyaluiiinseu (Neuron) Tagsiudtimiin (Weight) falasousi
nsUsgananatuilsidunsedu (Activate Function) wuuvuruiudunalvuadadusie
n¥rntuardstoyaludiinundaly Insshevssamiieudsusldanndoyaiinaou (Training
Data) Ingr1unszuIuNsI3ou3 (Learning Process) malla NN uansfsaunsd (2) lneil

aun13n19veu Aeli(Usedy Tolunnud wasnsten A9sTsunes, 2023)

2

n= Z X; Wi+b (2)

=1
g n A9 wasunlaan et unasIL

Z fio Iuuiliseutudayaii
B

= 1 v a
A9 ANANUTLLLDEY

4.3 wailaleuiiBean (Deep Learning: DL)
a Y a = . a v Y] Y A =
N19L38USLT9AN (Deep Learning) LNEIUBINUNITETINLATOVIBUTEAIMAN (Deep

Neural Network) ﬁ'ﬂwﬂauﬁ"w%uﬁuwm (Input Layer) ¥ us a1 (Hidden Layer) hagdu
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101dwe (Output Layer) (Ahmed et al,, 2023) fauanslunind 5 Yeyaazgnassinlnusly
w3av1e Tnousazlnunazduanasmguimin (Weishted Sum) wazldilerduntsiald
37U (Activation Function) d1msun1sunsnszagludneniin (Forward Propagation) Haaws
aggnLTeuiisuifuAnai (Actual Value) Lilefuiunisgade (Loss) wagnisunsdoundy
(Backpropagation) %ﬂﬁ’uugmu‘”ﬂiwuwmla’am“um'ﬁqﬁgt,ﬁ'a (Gradient Descent)
(Lippmann, 2023) Msineusuazdndunsifuseus (Epochs) Lileannsgaide ndanis
#Nous (Training) lanaszgnnageusedayalnilagldiunin (Metrics) 19U AL UEN
(Accuracy) AULNUEILTIEN (Precision) N19t38nAY (Recall) wazA F1-Score (Wang &
Guet, 2021)

n1siseusgedanidanulaaaulunalsaiu 1w 15393199 (Image Recognition)
N15UT2NaNaN1¥I555UYH (Natural Language Processing) LAENITAIANITUNARNG
(Predictive Modeling) 1 8a91narnantsalunisidsudgunvudeyaidudou wil sy
ImwwﬂizamLﬁsmﬁﬁﬂﬁ’mﬁam%asﬂﬁaﬂizmmLﬁﬁlml,wﬂauhq%'uﬁa (Convolutional
Neural Network: CNN) @efiunuimandalumsussanananmuaznsduunussiandoyalu
vanef1u 1y msandiluntl Msduuning warnmsiasginmainiadesionsunnd
ATIANNS0TDY CNN Tunsifeuddnuasanizvesioyariuaweiivousgnanstutaeli
annsnafnaudnvuriiddyeeninldlaesaluli® vinlimngautunuiidosnisnisian
LAy IATEITidUdou (Bhatti et al, 2023)

mu‘i%’wma%uwudﬁﬂmumLﬂ@%ﬁeziauagﬂu CNN finansenulpgnssousz@nsain
204luLAa I@EJLﬁ%@“lﬁﬂﬁﬁLaLEJ@%ﬁﬂfauaﬁg:Mﬂﬂ%uﬁﬂﬂzﬁWMﬁmﬁLLUﬂUi%LﬂM%@iﬂalﬁaﬂ’i’l
dewniinruansalumsiusnvasamsfidudousaruansestuldunndu sgrslsfianu

nsiindvIuawesetlglaymnisseusinnifuly (overfitting) adanalvilunarinau

—

antugatayarnin wivitnulakifidenudeyalvy (Deng, 2023) wanainil F1uIuseUT

Y AV

(%
Y

Toyavisnungnldlunisineusuluea (Epochs) Aflunumdidglunisfimuauszdnsam
v83 CNN Tgn1ssfind ua Epochs viblunaiiloniausulsaiininvedniasdielans
wifdeeiiasiinnisusunsanniulumndauau Epochs gaiuly Fsonvvinlilunala

mmia‘v‘hmamamaqﬁa;ﬂaiwajﬁlajLﬂaLﬁumdauléfﬁ (Marcu & Grava, 2023)
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Input Layer Hidden Layer Qutput Layer

Deep Learning

A 5 imnataseusiBean (Deep Learning)

4.4 Lwﬂﬁﬂﬁulﬂﬂﬁa:u (Random Forest: RF)
& a A v 1 a 4 Y a =] a ) % £
LUULW@‘UQWW@JUWWaﬁla@mqf\nﬂLWﬂuﬂWUINmmaur{f\] I@EJ%MH”]?LWM]’]N?UGIUI@J

[

(Tree) \Uunaneiu uiazduazlasunuanvue (Feature) waztaya (Data) M kiwiloudiu

q

1 [y o

Ve evhlilasuldndisuuuusasdassdetiuuin Mlilszansnmeenisinuiegedu
nduaziinisliazuuu (Vote) lasduldludmnndulaldnzuunuinaanazirduliiduun

@ a v U a

asraduduuudmsunisnensalield (s3vde wand Sgnssa dufelurie uaziavg gau
ANL1ATIN, 2023)

5. MsUseiliuna (Evaluation)

Tudrunsuszidfiuna §3duldusdeyanenidu 2 dwu fe 1) drudeyailnasulile
a$196aUUU (training Set) wievihmifiasaiuuy 2) drudeyanaaau (Testing Set) i
NsMAaeuUsEANEA1NVBIFIMUUAILTT Cross Validation lneuwusdeyaeanidu 10 du
(10-fold cross validation) wazvinn1snageuUszaninmvesnIsdwunUszinndayalaenis
TaAnauLay (Accuracy) AUseansnmlaesin (F-Measure) A1ALL57 (Sensitivity) waz
Arg (Specificity) ¥nsiauszansnmuadnsuuusiaasiiuinzaudmsunisdanses
fuaelsmnaniFennnmaneildudon deinUszdviamuesuuudiassusznouluse m
$ndauduau (Confusion Matrix) 1 unisifudeyaiiisafunisuendeyaditinainnis
vhuneesEUULUSIen fans1eil 2 Bl 2 sz

AT 2 meAudUaY (Confusion Matrix)

Predicted Positive Predicted Negatives

(Yes) (No)

Actual Positive (Yes) True Positive (TP) False Negative (FN)

Actual Negatives (No) False Positive (FP) True Negative (TN)
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e

)]
)
2)
=
b
O]
=)
and
Lo

True Positive (TP) A8 NSEINYINUIEINDIILALEINL

)]
)
2)
=
b
(0]
o—
pidl
=)
and
Lo

True Negative (TN) fe nsaliviuiednldasauas @i
False Positive (FP) A® ns@ifvinuigInasuaaesniindumsliasa

' ' [
a aa = 4 a

False Negative (FN) Ao nsalfivitunginliasusdaiiiinduneasa
1. n13inAIAINLIY (Accuracy) lWuriilaainisnimageu

A 1 4 v v a & Y ° Y
L‘W’amﬂ1Wﬁﬂﬂimﬂﬂﬂmgﬂma\‘mawagﬂﬂEJﬁﬂL‘tJumiaEJas (%) ﬂ']u'liulﬂﬂ']ﬂ

v
v

aUNTSN (3) fadl
(TP + TN)

Accuracy = ————— (3)
(TP + FP + TN + FN)

2. AUsEANSANIASIU (F-Measure) A ANMNRINNSHUSeULgU
S¥IN9AN Precision wag Recall vasusazaaididviune muinlaainaunig
7 (4) wag (5) P9t

F-Measure vasnandidviang YES

2 xPrecision (YES)xRecall(YES)
F-Measureygs = (4)
Precision(YES)+Recall(YES)

F-Measure ¥a9aana@st11une NO

2xPrecision(NO)xRecall(NO)
F-Measureyg = (5)
Precision(NO)+Recall(NO)

3. AR5 (Sensitivity) fip AU IABIAILNTaNEINTAIToYA

AreninlsalasgsgniederieNinlsnuase Awiulaanaunisn (6)

[

&
PNU
TP

Sensitivity = — (6)
+

4. A3 (Specificity) Ao AMIKUUTIABIAINTaNEINTITOYA
AUrenliinlsalaegegndesiegtienlidiinlsauae dAwialdainaunis

7 (7) Aetd
TN

Specificity = (7)

TN+FP

6. N5 lUlY (Deployment)
WIDATUNY 5 TUADULAY FLLANATNSADINAT AT MU AN NS UAS19FILUUNNT

wensallunisAnnsesdUaelsauianse weduuszlevdlunisdnnsesdUaelsnuianie
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AmuanagnslunisanyTunasUie aduayunisieduladmsvunmdannsesivlelsa
wands advayuuleuisdiunisusunsinuiifsaeseduiugUasfiasintuly
owian ilinsidadertaslsanandeferumaiuasuiuguindsdu anunsoinsed
nafalsaunanFouavannsalinmsinuidestugiaslsamaniofiedlugnssuiunis

Snwwald

HaN1339Y

HAN1TIATIENNTUSBUTIBUUTEAEA NYRIRUUTIaasdmsunIsAnn el Uaelsn
unasefmenmaeiidudoniiniunszuiunsutasteyaliegluguuuudeyaiiilasaing
waziidadeiiniunisdauenguantiinuresgunimesnindadentadesiomaidanis
Amdantadanuulutnamiin (Forward selection) wagnisAmdendadeandiwls(Backward
Elimination) Nt uaf1sfauuunsneinsaldreimadanissiuuntssinndoyaniniis 4
waila Uszneude adaieutulndan (NN) madalassieuszamidion (NN) wada
Seusidedn (OL) wazinadaduldUagy (RP) dranussidudsednsainnsduundsenn
Toyanmaienisuiadeyasenilu 2 4 (Training set and testing set) ¢838n15 10-Fold
Cross Validation wazinAusednsainnsinuunyszinndeyameaiainuusy (Accuracy)
AUTEANS N NlAesIL (F-Measure) A1AMMLST (Sensitivity) LazA191 W (Specificity) A9

LLE‘WNNaﬁwﬁfﬂaﬂﬁ’]ﬂixaw%ﬂﬁwmifﬁ’]LLUﬂGﬁEJEJ“aﬂ"IWGUENLLGiazLVlﬂﬁﬂ Tums1an 3
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A1519% 3 AN USEUIBUANUSEANSAINT 5 wmAlle

Classification Performance
Feature Image
Selection Classification F-
Accuracy Sensitivity | Specificity
Techniques | Techniques Measure
NN 97.62% 97.60% 96.88% 98.36%
Forward DL 97.56% 97.54% 97.23% 97.89%
Selection k-NN 97.70% 97.67% 97.03% 98.36%
RF 97.51% 97.48% 96.68% 98.32%
NN 97.66% 97.64% 97.11% 98.20%
Backward DL* 97.75% 97.73% 97.19% 98.31%
Elimination K-NN 97.70% | 97.67% | 97.03% 98.36%
RF 97.52% 97.49% 96.70% 98.34%

*fo wadansAndendadeuazimalinnisduunussinndoyanmnianuminzauigaly
nsthildasmuuudmsuannsesgilelsnunanse

NAN 3 WEINaNITIATIwIAUsEaE M sTwundeyalaglinisdaiion
Uady 2 wailla uagn1sdnuunUseinndeyaninis 4 maila wudnnalaleuiigedn (OL)

linsAnidendaduandiuys (Backward Elimination) wanaA3 1 ugafian (Accuracy)

a &

97.75% Uauanimikuunsiseusidedniifinuaiunsalunisduuniaesiuiaiieg e

va =~

wazliilulsananselaanign wasiirusz@nsamlnesiu (F-Measure) 11 97.73% wanads
ANA11150989 U UUT TUNTINYIaNAaTENINNAIULL UVRINITTHUNY T U28239

(Precision) kagaduanusalun1saunug Ui (Recall) gaudatSouiisufumaidadug

[
av A 1

NuATsiianusnunelunsNaumaAlaninlinsesI9sulsANIa s 8N NaNe AU on

9 9

v
= IS 1

ﬁ’uﬁ’muuawmmuuus}’ﬂqﬁu InginsAndondadenisaiuaeiSiiiegransenuse

Y a

Uszdnsnm 9nuan1sideuandiiiuinmedaiseuiidedn (OL) lonsdndandaduanda
w5 (Backward Elimination) Usgdniamiiavigatuiaunnaiu asluning 6 wanans

q

Wiguigumaliamsiuundayanin aglanisdnientadeusaziuy
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mMaSsuiisumaiianisiuundayanin dedsnisaianiade
wuuludrenih uazAnidenladeandauys

97.75%
0.98 . 97.70% 97.70%
7620 °7:66%

\O

7.56%

O

7.51% 97.52%

(Accuracy)

/777
7

Neural Network Deep Learning k-Nearest Neighbors Random Forest

™ Forward Selection H Backward Elimination

A 6 NsiIguifigudmaaeuUsEANSAMIBINIIIUUNTBYANN

anUsena

[

U39

=

1A UNATANITUTZUIANANINLAZINATANISTUNA NN BARNTBILSA

(]

Wanseanamaefauden naansylmiiuiimetianisiseusi¥edn (Deep Learning: DL)

nl¥n1sfndandadeandiuls (Backward Elimination) duUszAniaingaga lngdd1aiy

a

wiiug (Accuracy) gafign wagilauszdnsnimlagsiu (F-Measure) Mintleninnalindus

=

ANSANWINADAARBINUNISANYUNATANISLSoUSLTIANTINIUNN FesiUuszanSnanlunnsg

Y

¥
a 1

FiadelsannanseAnimalindug nsiSeuiiguiliasuanudilaimelinniss suslaedn

[ |

Wedszendldiutayaninaigainndesganssadaiunsaiinaiuiiuglunisitdadela

Y

'
a =

wnninnalanisiiesesideyadafn §eisfudufsnnudrdgyuenislddoyanin
aunmgaazmaiianisiioudidednlunsimuedssiloitedeluaniudin dnsweinsside
wazdadidnanmlumsdaasunsidadelsndu shunmaienanisumme

Tumsifed nslémedanisdnideniafvaniuusimfumaianindousidedn
anunsoadlinnaiiilsyavsningsaalumdansositaelsrnane nansideddlniuds
mnuddyvesmItamadafimnzauiuteyaiflassaiedudeuieomiuai uusiugly
myitadelsa egelsiony nisldnudeyanindrsainsnuszmaonaligenndesiuuiunlu

Uszimnelng ns3dslusuianAIsiasanssuiisuivyndeyanidnuasaniznugiinie

~ Y ¥ o  a & A v v & & I als oA d' !
LW@IMLSU']WU‘UTUVIGU@QWUVILLa%Z\JIﬂuVL@N']ﬂGUU UDNINNU VUIAVDININAENE ULABANLLANH S
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fupnadenaneauuliudrosnan1vaass s ududeslsumaidanisussunananinli
aonnasafuviinvesteyaildlumaiinneiiiamuanuuduguazanudeielivedlung

dnnsmIsiiasanfnwinaianisiseuiwuuiidaeuas ififaauduglvivainvaieunauy

Y
[

ns3vsiainlusunsUssyndldmaiiamaiiionagieiauiauaiuisatunis
Aadulsannansonazlsndus NUAIMNE1eNNNITUNNElag19TiusEaNE ANUNE U N3
afnguteyanasounqulazn1sUsuUTUnatan1sUsEtanan wliiuadeaiun sy
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ANANIsUUTZNA

nuideildnialddeanuaeiedeyaiiduusslewi anindde KM.Faizullah

[
a

Fuhadet Uszimadamanme wioumenisueuloniauaslinisaduayulunisinnuidenss

NANENIUTLaZN15INNTT Nniveduuansany awilidnseaaisluladed §3dy

v & | a av X ' Y a ¢ 1va |
vovounszanLarninlusgdehnuidelasneliinusslevdungnaulaynvin
LONE1591999

Tsaneuadsseleumssnizad. (2022) lanase lsafnsieaingdfiuaes. Retrieved
January 8, 2024, from https://www.siphhospital.com/th/news/article/
share/573

sUIUN JuinA wargAsmi @uisinuna. (2018). n1siseuidadndmsunsiaduauRaUng

i mhiAflemsaudmsuan. Msasivermansuszynd, 21(2), 1-16,

[

5TuTy anA Sgnssae duRolurie wazawg) anuine1assn. (2023). MsUSeuiisy
ﬂizﬁ‘m%mwmmLLUUﬁﬂaaqmiﬁwmammL?SﬂiﬂML%W@@é’wmﬂﬁﬂmﬁm%’aga.
Science and Technology to Community, 2(1), 22-35.

Usedly Toluunud waensien A9sssnes. (2023). MIAATeRUsEansamnsauay
Fouyradlnasnasusnamiensuilagldislassnedssamiion. MsUseas
Amsimnssulestuiend sl 28, (47), 1-8.

1115y 911 IngaudR. (2023) w1a3e (Malaria). Retrieved January 8, 2024, from
https://www.medparkhospital.com/disease-and-treatment/malaria

o ¢

aUinAdey YRN1ARTY waratey wauT1v. (2018). MswWisuiguUsEaMSANYRIdanas AL

msfindenaudnvugiungauiionsmeInsallonannudnsatunislouludiy

19


https://www.siphhospital.com/th%20/news/article/%20share/573
https://www.siphhospital.com/th%20/news/article/%20share/573

Ussinavasynnainly. 215813338 avninerdevauuiu (atutindiafne) a1
uyweAEnsLazdIRNAIEns, 6(3), 105-113.

aUNaA guUswlesy. (2021). gilan1svinwilesdaya lusunsu RAPIDMINER STUDIO diusi
pdeft 4. svmansaw - #1U1ABUNIMBTTINT Az ITUYTUAENTIANT UnInende
UMIAIIAIUAN, Q., Rahman, S., Zhou, J., & Kang, J. J. (2023). A comprehensive
review on machine learning in healthcare industry: classification, restrictions,
opportunities and challenges. Sensors, 23(9), 4178.
https://doi.org/10.3390/523094178

Ahmed, S. F., Alam, M. S. B., Hassan, M., Rozbu, M. R., Ishtiak, T., Rafa, N, ... &
Gandomi, A. H. (2023). Deep learning modelling techniques: current progress,
applications, advantages, and challenges. Artificial Intelligence Review,
56(11), 13521-13617. https://doi.org/10.1007/510462-023-10466-8

Bhatti, U. A,, Tang, H., Wu, G., Marjan, S., & Hussain, A. (2023, February 28). Deep
Learning with Graph Convolutional Networks: An Overview and Latest
Applications in Computational Intelligence. International Journal of
Intelligent Systems, 2023, 1-28. https://doi.org/10.1155/2023/8342104

Borboudakis, G., & Tsamardinos, I. (2019). Forward-backward selection with early
dropping. Journal of Machine Learning Research, 20(8), 1-39.

Deng, Z. (2023, June 14). Investigation of influence of additional convolutional and
max-pooling layers in general adversarial network. Applied and
Computational Engineering, 5(1), 390-397. https://doi.org/10.54254/2755-
2721/5/20230604

Ding, Y., Feng, H., Yang, Y., Holmes, J., Liu, Z., Liu, D., ... & Liu, W. (2023). Deep-
learning based fast and accurate 3D CT deformable image registration in lung
cancer. Medical physics, 50(11), 6864-6880. https://doi.org/10.1002/mp.16548

Farhan, A. M. Q,, & Yang, S. (2023). Automatic lung disease classification from the
chest X-ray images using hybrid deep learning algorithm. Multimedia Tools
and Applications, 82(25), 38561-38587. https://doi.org/10.1007/511042-023-
15047-z

Fuhad, K. F,, Tuba, J. F.,, Sarker, M. R. A., Momen, S., Mohammed, N., & Rahman, T.

(2020). Deep learning based automatic malaria parasite detection from blood

20


https://doi.org/10.3390/s23094178
https://doi.org/10.1002/mp.16548
https://doi.org/10.1007/s11042-023-15047-z
https://doi.org/10.1007/s11042-023-15047-z

o =) o |
Msarsndlamalulatasaumanazuianssuy UN 11 adui 2 ngen1Al — BaUAN 2568

smear and its smartphone based application. Diagnostics, 10(5), 329.
https://doi.org/10.3390/diagnostics 10050329

Hamisu, I. A. (2019). Malaria Prediction using Bayesian and other Machine Learning
Techniques (Doctoral dissertation).
http://repository.aust.edu.ng/xmlui/bitstream/handle/123456789/4965/Hamisu
%20Ismail%20Ahmad.pdf?sequence=1&isAllowed=y

Hansson, A., & Andersen, M. (2023). Optimization for Learning and Control. John
Wiley & Sons. (pp. 243-296)

Julianto, I. T., Kurniadi, D., Fauziah, F. A., & Rohmanto, R. (2023). Improvement of Data
Mining Models using Forward Selection and Backward Elimination with
Cryptocurrency Datasets. Journal of Applied Intelligent System, 8(1), 100-
109. https://www.doi.org/10.33633/jais.v8i1.7568

Kozbur, D. (2020). Analysis of testing-based forward model selection. Econometrica,
88(5), 2147-2173. https://www.doi.org/10.3982/ECTA16273

Lakshmanaprabu S.K. et al. (2019). Optimal deep learning model for classification of
lung cancer on CT images. Future generation computer systems, 374-382.

Lippmann, R. (2023, February 17). Understanding and Applying Deep Learning. Neural
Computation. https://doi.org/10.1162/neco_a 01518

Marcu, D. C,, & Grava, C. (2023, June 9). The Importance of Data Quality in Training a
Deep Convolutional Neural Network. 2023 17th International Conference
on Engineering of Modern Electric Systems (EMES).
https://doi.org/10.1109/emes58375.2023.10171785

Opeyemi A. Abisoye and Rasheed G. Jimoh (2018). comparative study on the
prediction of symptomatic and climatic based malaria parasite counts using
machine learning models.l.J. Modern Education and Computer Science, 18-
25.

Pierdzioch, C. (2023). On the efficiency of growth forecasts for Germany: an
application of forward and backward predictor variable selection. Applied
Economics Letters, 1-4. https://www.doi.org/10.1080/13504851.2023.2207811

QinZeng Song et al. (2017). Using deep learning for classification of lung nodules on

computed tomography images. Journal of healthcare engineering, 1-7.

21



Rana, M., & Bhushan, M. (2023). Machine learning and deep learning approach for
medical image analysis: diagnosis to detection. Multimedia Tools and
Applications, 82(17), 26731-26769.https://doi.org/10.1007/511042-022-14305-
W

The Coverage. (2022) s.wennsailsauaziesieduam aranwugUie Tsaunanise anes

~

Re

u Uﬁiaal,‘ﬂ'mlu. Retrieved January 8, 2024, from https
://www.thecoverage.info/ news/content/3799.

Wang, H., & Zhang, J. (2021). An O(n\logn)-Time Algorithm for the k-Center Problem in
Trees. SIAM Journal on Computing, 50(2), 602-635.
https://www.doi.org/10.1137/18M1196522

Wang, Z., & Guet, C. (2021). Deep learning in physics: a study of dielectric quasi-cubic
particles in a uniform electric field. IEEE Transactions on Emerging Topics in
Computational Intelligence, 6(3), 429-438.
https://doi.org/10.1109/TETCI.2021.3086237

World Health Organization. (2023) Malaria. Retrieved January 8, 2024, from
https://www.who.int/news-room/fact-sheets/detail/malaria.

Yang, M., Pang, J., Zhang, Z., Fu, J,, Fan, H., Zhang, Y., ... & Han, J. (2022). K value: An
indicator that can characterize the cold and hot properties of traditional
Chinese medicines. Frontiers in Pharmacology, 13, 877102.

https://www.doi.org/10.3389/fphar.2022.877102

22


https://doi.org/10.1007/s11042-022-14305-w
https://doi.org/10.1007/s11042-022-14305-w
https://www.thecoverage.info/news/content/3799
https://www.thecoverage.info/news/content/3799
https://www.who.int/news-room/fact-sheets/detail/malaria

