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Abstract-Diahete l\lelli.tus :is a ,critical glohal public health

chaillen,g,e, and ,earl ,deteetion i · "tal for prieventing se · ere long­
term medi.ca ,com lications .. 'Tradi ional diagno tic models oft,en 

s·uu,ggle with the com:p ex and imbalanced naturie ,o . medical
d.ata . leading ·to inaccura ,e prediction ·. 

This pri�j,ec · pre en an enhanced diabe - es predie1ii.on system 

us"ng .au ensemble macbi■e learnin,g appr,oacb. Instead ,_ 1 • rel iog 
on a · ingle mod,e: , mult"p e algori hm . are ,oombi■ed usi■.g a 

weighted · oting ,classifier t I impro e priediction a�curacy. 

The s. · s.te111 achieved an accur.ac of '96 ,i .and a recall of ' - - - . - - . 

100· �, ens.uring ·th.at all ,di.a etic pa "ents were correctl 1d,entifi.ed. 

Tbe fin.al model was dep oyed .a .a , eh application ·to support 
h1ealth,care prole . "ooals lio ear y diagn "s and decision .. m king. 

Diab tes i, a chronic di .· a,.· · that oft n go ,, _ 

und t, ,ct,ed in its . ,arly . tag, ', · du , to mild ymptom . 

Traditional ,diagno ,tic methods d ,pend on clinical 
te t and ma- not proc- -i1d , _ arly pr,ediction, ·.

Machin I ,arning t ·chniqu · such as Logistic 

R•e,g11. , sion,. D cision Tr,e,e, . and a1v,e Bayes ha -
b n appli ,d,. achie -ing mod rate accuracy b,etween 

73·% and 77%. Ho • ·ver, the'· .. mod ,Is tru,ggl · with 
imbalanced data,_.e s. 

To overcom,e th e limitation . ,. thi . proj ct u , , .

en . ,embl I _ ·arning techniqu ,. , combining multi pl _ 
mod · l · to impr1ove pr diction accuracy an:d r lia­

bilit -. The motivation of this project i to enabl 

early .d t ctio:n of diab ·tes using machine l arning
t _ chniqu ,,_ for impro�. ing patient outcom,es. Dia­

b t i. rapidl�-- incr a, ing worldwide,. and arl -

d te,ction i to pr,e-- nt s ,riou h .  alth complication, 
such a· h _ art dis a • , kidn y failure.,. and n rv 

damag · .. How .. ver,. many pati.··nt are diagno· ",d at 

later , :tage-.. , which highligh · th need for accurate 
and tim .1-- prediction .. With th . d anc ,m ,nt of 

L _ chnology mac:hine l,earning techniqu, ,� pro--ide

an effi ·cti-�e way to analy .. , pati nt health data 
and predict disea .,e, at an ,arly stag ... In particu•­

lar . D' ,embl · l ,arning m thod . improv , predicti1on 

accuracy by combi·nin,g multipl.. model ,. r,educing 

error .. and providing mor• , reliabl , re'· ults ciompared 

to single mod• ·1 . Furthermor a well-designed pre­
diction , y, t m can act a deci ion-support tool 

for h al thcali , profes, ional � . It helps .doctor , id .· ,ntify 

high-ri · k pati nts ,earl - and enables patient' to tak · 
pr ventiv .· m asures in tim .·. Th• 1nain moti- - . of 

thi proj ct i .. to de- ,)op a reliabl an:d ,ffici nt di­

abetes prediction s.- stem that enhances earl= . 1diagno­
sis supports b. · 1 r deci _ion-making. and contributes 

to improved h althcare outcome,�. 

II. LrJERAT1 RE REVIE ·

Pr viou stu1dies have explored various machine 

l arning tec:hniqu , .· for ,diab t , prediction.

,Smith ._ t al. (2018) inv ,.tigated . arly- tag dia­

b t, s pr diction u ing machin learning cla _ sifters 
appli ·. ,d. ion medical datas, · ts. Th,eir stud- primarily

focus._ d o:n binary eta, _ ification of diab · ,tic and :n1on­

diab tic pati nt. using · tandard algorithms , uch as 
Logistic R gr ,, sion De,ci .i 1on Tr . . . and Support 

Vi ctor Machines.. H 

Chawla . t al. (2002) introduc d th ,Synthetic Mi­

nority Ov _ r-· ampling Ti ,chniqu (SMOTE). which 
b. came a f:oundational approach for handling im­

balanc .. d d .. tas ,ts .. Th m tho•d g ,n rat.,·. �-nth.tic 

sampl , : of the minority c]a,. , : instead of _ impl 
duplication, th · ,reby impro -ing •Clas� ifi r g n · raliza­

tion. 

Kumar ._ t al. (2019) appli d s.upport Vector Ma­

chin (SVM) for diab, tes prediction u, · ing clinical 

attribu - . ·uch as gluco ,· , l v · I, BMI an.d ag, ,_ Their 
result. , ho --,ed that SVM achie- ··· d . trong •Clas.- ifica­

tion p rformanc _ du to i ·_.· abili · � to handl_ high­
dimen ional feature spaces ffi ct1v ,Iy. 

Singh , t al. (2021) propo, _,d en, embl · ].·aming 
approach for .diab t ,_ pr diction and c1ompar,ed 

th,e.m with indi--idual machin I arning mod J, • 

Tb,eir findings d monstrat d that · n embl. ·, methods 
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