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lkjka'k 
nqfu;k Hkj esa 422 fefy;u ls vfèkd yksxksa dks izHkkfor djus okyh lcls iqjkuh iqjkuh tkuysok chekjh eèkqesg 
gSA Vkbi 2 eèkqesg eq[; :i ls thou 'kSyh ds QSlys vkSj i;kZoj.kh; dkjdksa ds dkj.k gksrk gSA ;g ,d èkheh 
xfr ls c<+us okyh chekjh gS tks ,d chekjh esa fodflr gksus ls cgqr igys gh p;kip; dkjdksa dks fodflr 
djuk 'kq: dj nsrh gS vkSj ,d miokl phuh ijh{k.k }kjk vkSipkfjd :i ls funku fd;k tkrk gSA MsVklsV 
[dataset] esa 520 jksfx;ksa ds eèkqesg ls lacafèkr ladsrksa ds fjdkWMZ g® ftudk mi;ksx fd;k x;k FkkA blesa yksxksa 
ds MsVk 'kkfey g®] tSls fd mez] fyax vkSj y{k.k tks eèkqesg dk dkj.k gks ldrs g®A e®us uSos csl DykflQk;j 
¼,uch½] ykWftfLVd fjxzs'ku DykflQk;j ¼,yvkj½] ts 48 ,YxksfjFke] j®Me QkWjsLV ¼vkj,Q½ vkSj eYVh&ys;j 
ijlsIVªkWu ¼,e,yih½ ,Yxksfjne dk mi;ksx djds MsVklsV dk fo'ys"k.k fd;kA vkSj ,e,yih dks bl MsVklsV ij 
nl xquk ØkWl&oSfyMs'ku vkSj izfr'kr fLIyV ewY;kadu rduhdksa dks ykxw djus ds ckn lcls vPNk lVhdrk ik;k 
x;k FkkA MLP bl MsVklsV [dataset] vkSj cgqr de la[;k esa feldSjst ds lkFk 98» lVhdrk izkIr djrk gSA

esfMdy Mksesu ds ekeys esa Qth vkSj vfuf'pr MsVk dks laHkkyuk ,d vkSj egRoiw.kZ eqík gSA gky ds o"kksZa 
esa fpfdRlk MsVk esa vfuf'prrk ls fuiVus ij vfèkd è;ku fn;k x;k gSA bl dk;Z esa eèkqesg ds funku ds 
fy, vuqdwyh raf=kdk&Qth vuqeku iz.kkyh ¼ANFIS½ [10] dk mi;ksx fd;k x;k gSA ;g vLi"Vrk ¼QthZ½ esa 
vfuf'prrk dks ekWMy djus ds fy, raf=kdk usVodZ ds lkFk vLi"V ¼Qth½ rdZ dh lh[kus dh {kerk dks ,dhÑr 
djrk gSA Q+t+h ykWftd dk mi;ksx vfuf'pr ifjn`';ksa dks ekWMy djus ds fy, fd;k tkrk gS vkSj og ekWMy 
raf=kdk usVodZ }kjk lh[kk tkrk gSA ,,u,QvkbZ,l esa raf=kdk usVodZ dks rkdkxh&lqtsuks Qth baVª l flLVe ds 
lkFk ,dhÑr fd;k x;k gS vkSj ;g xf.krh; x.kukvksa ij vkèkkfjr gS tks tfVy leL;kvksa dks gy dj ldrk 
gSA fiek bafM;u Mk;fcfVd MsVklsV ¼PIDD½ [dataset] dks MATLAB esa oxhZdj.k ds fy, izf'kf{kr vkSj ijh{k.k 
fd;k x;k FkkA ;gka] e®us eèkqesg ds funku ds fy, bl i)fr dk mi;ksx bldh etcwr vfuf'prrk ls fuiVus 
dh {kerk vkSj O;k[;kRedrk dk mi;ksx djds fd;k gS rkfd vk'kktud oxhZdj.k izn'kZu izkIr fd;k tk ldsA

Abstract

The fastest chronic life-threatening disease ffaecting more than 422 million people globally is 
diabetes. Type 2 diabetes is mainly due to lifestyle decisions and environmental factors. It is a 
slow–growing disease which starts to develop metabolic factors long before they evolve into a 
disease and is formally diagnosed by a fasting sugar test. There are records of indications related 
to diabetes from 520 patients in the dataset [dataset] that was used. It contains data on people, 
such as age, sex and symptoms that may lead to diabetes. I analyzed the dataset using Naive 
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and Multi–Layer Perceptron (MLP) Algorithm. And MLP was found to have the best accuracy on 
this dataset after applying tenfold Cross–Validation and Percentage Split evaluation techniques. 

recent years, there has been a greater focus on handling uncertainty in medical data. In this study, 
the adaptive neuro–fuzZy inference system (ANFIS) [10] was employed to diagnose diabetes.
It combined fuzZy logic's learning capabilities with neural networks to describe uncertainty in 
expressiveness. To represent uncertain circumstances, fuzZy logic is used, and the model is trained 
by a neural network. The neural network of ANFIS is based on mathematical computations and is 
linked with the Takagi–Sugeno fuzZy inference system to tackle complicated problems. MATLAB 

utilised this method to diagnose diabetes by leveraging its great uncertainty–handling capabilities 

dhoMZ % eèkqesg dk [krjk(  eYVh&ys;j ilZsIVªkWu ¼,e,yih½( csrjrhc taxy; 
ykWftfLVd fjxzs'ku DykflQk;fj;j( y{k.k( vfuf'prrkA

Keywords:
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eèkqesg funku dks ek=kkRed vuqlaèkku ds fy, ,d 
dfBu eqík ekuk tkrk gSA dqN lhekvksa ds dkj.k] 
dqN ekinaMksa tSls A1c [7], gSfDVdyh] okbV CyM lsy 
dkmaV] QSVh ,flM vkWDlhMs'ku vkSj gsesVksykWftdy 
baMsDl [8] dks vi;kZIr fn[kk;k x;k gSA bysDVªksQksjks-
fll }kjk Hkfo";ok.kh fd, tkus ij foVkfeu lh dk 
lsouA1c c<+k ldrk gS] ysfdu tc ØkseSVksxzkQh }kjk 
Hkfo";ok.kh dh tkrh gS] rks eku de gks ldrk gSA 
vfèkdka'k vè;;uksa us ladsr fn;k gS fd mPp jDrpki 
ds nkSjku HkM+dkÅ izfrfØ;k lQsn jDr dksf'kdkvksa 
dh vfèkd la[;k dk dkj.k curh gS [9]A eèkqesg dh 
lVhd Hkfo";ok.kh djus ds fy,] ,d ,dy iSjkehVj 
flQZ cgqr izHkkoh ug° gS vkSj fu.kZ; ysus ds vH;kl 
esa Hkzfer gks ldrk gSA izkjafHkd fcanq ij eèkqesg dh 
dq'kyrk ls Hkfo";ok.kh djus ds fy,] fofHkUu ekinaMksa 
dks lesfdr djus dh vko';drk gSA gekjs fo'ys"k.k 
esa] egRoiw.kZ fo'ks"krkvksa vkSj fofHkUu fo'ks"krkvksa ds 
lg;ksx ls eèkqesg dh Hkfo";ok.kh dh tkrh gSA

e'khu yfuZax ,Yxksfjne tks csgrj fu.kZ; ysus 

dh izfØ;k ds fy, ykHkdkjh tkudkjh izdV djus 
ds fy, vfuf'prrk dks ek WMy dj ldrs g®] 
cgqr dke dk gksxkA vke rkSj ij] vfufýrrk nks 
dkj.kksa ls gks ldrh gS % MsVk ¼'kksj½ vfuf'prrk vkSj 
ekWMy vfuf'prrk ¼ftls egkekjh lacaèkh vfuf'prrk 
Hkh dgk tkrk gS½A eki dh v'kqf) ds dkj.k yscyksa 
ds chp 'kksj gksus dh laHkkouk gS] ftlls ,fy,Vksfjd 
vfuf'prrk gks ldrh gSA bl chp] ekWMy vfuf'prrk 
dks nks eq[; izdkjksa esa foHkkftr fd;k tk ldrk gS: 
lajpuk vfufýrrk vkSj ekWMy ekinaMksa esa vfufýrrkA 
lajpukRed vfufýrrk esa] ge mi;ksx dh tkus okyh 
ekWMy lajpuk ds izdkj dk irk yxkrs g® vkSj gekjs 
izLrkfor ekWMy dks ,DlVªiksfyax vkSj@;k baVjiksfyax 
ds fy, fufnZ"V djrs g®A nwljs izdkj esa] ;kuh ekWMy 
ekinaMksa esa vfufýrrk] vfèkd lVhd Hkfo";okf.k;ksa ds 
fy, b"Vre ekWMy ekinaMksa dk p;u fd;k tkrk gSA 
fpfdRlk foKku esa vfuf'prrkvksa dks laHkkyus ds fy, 
lcls vke ,Yxksfjne g® ck;sfl;u baVª l] Qth flLVEl] 
eksaVs dkykZs fleqys'ku] jQ DykflfQds'ku] MsEiLVj&'ksQj 
F;ksjh vkSj bEizsfll izkscsfcfyVhA blfy,] 'kksèkdrkZvksa us 
funku ds fy, dbZ rjhds izLrkfor fd, g®] ftuesa ls 
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,d vLi"V ¼Qth½ vkèkkfjr fo'ks"kK iz.kkyh [11] 12] 
gS tks vLi"V ¼Qth½ uSnkfud MsVk ij fopkj djrs gq, 
fpfdRlk {ks=k esa funku ds fy, mi;qDr gSA gkykafd] 
bldk ,d vfèkd 'kfDr'kkyh foLrkj gS ftls vuqdwyh 
U;wjks&Qth baVª l flLVe ¼ANFIS½ [10] dgk tkrk gS] 
tks vLi"Vrk esa vfufýrrk dks ekWMy djus ds fy, 
raf=kdk usVodZ ds lkFk Qth ykWftd dh lh[kus dh 
{kerk dks ,dhÑr djrk gSA Q+t+h ykWftd dk mi;ksx 
vfuf'pr ifjn`';ksa dks ekWMy djus ds fy, fd;k tkrk 
gS vkSj og ekWMy raf=kdk usVodZ }kjk lh[kk tkrk gSA 

Q+t+h flLVe ds lkFk ,dhÑr raf=kdk usVodZ ds 
ekè;e ls vuqdwyu {kerk dkjd ij fopkj djds 
oxhZdj.k lVhdrk esa lqèkkj djus ds fy,] bl 'kksèk 
i=k esa vuqdwyh U;wjks Q+t+h baQ+sD'ku flLVe ¼ANFIS½ 
dk mi;ksx fd;k tkrk gSA bl iz.kkyh dk mi;ksx 
djus ds dqN Qk;ns g®A ;g ,d tfVy iz.kkyh ds 
O;ogkj dks fpf=kr djus ds fy, ekuo fo'ks"kKrk ds 
fcuk Qth vxj&fQj fu;eksa dks c<+krk gSA rsth ls 
vfHklj.k le;A ;g lnL;rk dk;ksZa dk mi;ksx djrk 
gSA rsth ls lh[kus dh {kerk vkSj ,d izfØ;k dh 
xSj&js[kh; lajpuk dks idM+us dh {kerkA

Q+t+h vkèkkfjr ekWMy ,slh LokLF; ns[kHkky iz.kk-
fy;ksa ds fy, ykHkdkjh ykxr izHkkoh iz.kkfy;ksa esa ls 
,d g®A ;g 'kfDr'kkyh rdZ {kerkvksa ds lkFk bu 
vfuf'prrkvksa dks nwj djds lVhd lekèkku iznku 
djrk gSA ,MsfIVo U;wjks&Qth baVª l flLVe ¼ANFIS½ 
Qth ykWftd vkSj U;wjy usVodZ fl)karksa dks ,d Ýse 
esa baVjiksys'ku vkSj lh[kus dh {kerk nksuksa ds ykHk 
ds lkFk ,dhÑr djrk gSA urhtru] bu la;qDr 
lqfoèkkvksa ds lkFk xSj&js[kh; dk;ksZa dk dq'kyrkiwoZd 
vuqeku yxk;k tkrk gSA ,,u,QvkbZ,l esa raf=kdk 
usVodZ dks rkdkxh&lqtsuks Qth baVª l flLVe ds lkFk 
,dhÑr fd;k x;k gS vkSj ;g xf.krh; x.kukvksa ij 
vkèkkfjr gS tks tfVy leL;kvksa dks gy dj ldrk gSA

Kku vkSj funku MsVk ds lkFk bu fo'ks"kK iz.kkfy;ksa 
dks ykxw djuk U;wure =kqfV ds lkFk dq'ky funku 
ifj.kke iznku dj ldrk gSA

2- lacafèkr dk;Z

'ksêh ,V vyA [1] fu;ksftr KNN vkSj eèkqesg 
Hkfo";ok.kh ds fy, Naïve Bayes dh j.kuhfr dk 
mi;ksx fd;k x;k gSA ,d fo'ks"kK lkW¶Vos;j vuqiz;ksx 
ds :i esa] mudh dk;Ziz.kkyh dks ykxw fd;k x;k Fkk] 
tgka mi;ksxdrkZ fpfdRlk fjdkWMZ ds lanHkZ esa izfrfØ;k 
iznku djrs g® vkSj ;g fu"d"kZ fudkyrs g® fd jksxh 
eèkqesg gS ;k ug°A flag ,V vy }kjk fofHkUu izdkj 
ds MsVklsV ij fofHkUu ,Yxksfjne ykxw fd, x, FksA 
[2] os KNN, j®Me Q+kWjsLV vkSj Naesve Bayesian 
ls ,Yxksfjne dk mi;ksx djrs FksA ewY;kadu ds 
fy,] ds&xquk ØkWl&lR;kiu fofèk dk mi;ksx fd;k 
x;k FkkA eèkqesg ds funku ds fy,] vgen us jksxh 
MsVk vkSj mipkj ;kstuk vk;keksa dk mi;ksx fd;kA 
ukvksos cs¸l] ykWftfLVd vkSj ts 48 bu rhu ,Yxksfjne 
dks fofèk;ksa esa tksM+k x;k FkkA ,aVuh ,V vyA[3] 
eèkqesg dh Hkfo";ok.kh ds fy, fpfdRlk lk{; dk 
mi;ksx fd;kA MsVk ds iwoZ&izlaLdj.k ds ckn] Naïve 
Bayes] Q+aD'ku&vkèkkfjr cgqijr voèkkj.kkRed ¼MLP½] 
vkSj fu.kZ;&Vªh&vkèkkfjr ;kn`fPNd ou ¼RF½ izfØ;k,¡ 
ykxw dh xbZaA vfrfjDr fo'ks"krkvksa dks ckgj djus 
ds fy,] lglacaèk vkèkkfjr lqfoèkk p;u n`f"Vdks.k 
dk mi;ksx fd;k x;k FkkA lh[kus dk ,d ekWMy rc 
Hkfo";ok.kh djrk Fkk fd jksxh eèkqesg Fkk ;k ug°A 
vU; e'khu yfuZax ,Yxksfjne dh rqyuk esa] tc Naïve 
Bayes ,YxksfjFe ,d iwoZ&izlaLdj.k iz.kkyh ds ekè;e 
ls mi;ksx fd;k tkrk gS rks ifj.kke c<+k, x, FksA 
izkjafHkd eèkqesg Hkfo";ok.kh ds fy, ihvkbZMh MsVklsV 
dk foLrkj djds] vehuk ,V vy [4] us fofHkUu MsVk 
[kuu ,Yxksfjne dh rqyuk dhA rYgk ,V vy [5] 
muds ifj.kke eèkqesg vkSj ckWMh ekl baMsDl ¼ch,evk-
bZ½ vkSj ,&izkFkfedrk izfØ;k ds ekè;e ls fudkys 
x, Xywdkst dh ek=kk ds chp ,d Li"V lacaèk dk 
lq>ko nsrs g®A eèkqesg dh Hkfo";ok.kh ds fy,] Ñf=ke 
raf=kdk usVodZ ¼,,u,u½] ;kn`fPNd ou ¼vkj,Q½ vkSj 
ds&lkèku DyLVfjax rduhd is'k fd, x, FksAANN 
fofèk us 75-7» dh vfèkdre lVhdrk nhA bLyke 
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,V vyA [6] fn[kk;k x;k fd j®Me QkWjsLV jsftLVj 
lgh gS vkSj 97-4» lVhdrk gkfly dh tk ldrh 
gSA os fu.kZ; isM+ksa vkSj vU; f'k{kkfFkZ;ksa ds lkFk bldh 
rqyuk djrs g®A nksuksa 10&xquk ØkWl&ekU;rk vkSj 80@20 
foHkktu dk mi;ksx fd;k tkrk gSA

blds vykok] dqN 'kksèkdrkZvksa us U;wVªkslksfQd 
ykWftd [13] U;wVªkslksfQd xzkQ] gkbijxzkQ] vkSj vU; 
lkW¶V daI;wfVax rduhdksa ds xq.kksa dk mi;ksx djds 
fpfdRlk funku MsVk lsV esa vfufýrrk vkSj vLi"Vrk 
dks ekius dk iz;kl fd;kA flag [14] }kjk foLr`r Fkzh&os 
Q+t+h dkWUlsIV tkyh ds dSydqyl dk mi;ksx djrs gq, 
esfMdy Mk;Xuksfll MsVk lsV dk i;kZIr fo'ys"k.kA

3- izk;ksfxd ifj.kke vkSj ppkZ

3.1- MsVklSV dk bLrseky fd;k
MsVklsV ,d egRoiw.kZ iz'ukoyh ls ladfyr fd;k x;k 
Fkk vkSj ,d MkWDVj dh ns[kjs[k esa iwjk fd;k x;k 
FkkA bl vè;;u ds fy, vU; eèkqesg lacaèkh dkjdksa 
ij fopkj fd;k x;k Fkk rkfd iwoZ&eèkqesg O;fDr;ksa 
dk funku fd;k tk ldsA eèkqesg fpfdRlk MsVklsV 
dks dSfyQksfuZ;k foþfo|ky;] bjfou ¼;wlhvkbZ½ e'khu 
yfuZax fjikWftVjh [dataset] ls ,d=k fd;k x;k FkkA 
blds vykok ihek bafM;u Mk;fcfVd MsVklsV ¼PIDD½ 
dk Hkh bLrseky fd;k x;k Fkk [dataset]A

3-2- MsVk dh O;k[;k
MsVklsV esa dksbZ xqe eku ug° FkkA bl MsVklsV ds MsVk 

QkWeZ esa 16 fo'ks"krk,¡ g® ftudk mi;ksx ifj.kkeksa] 
d{kk pj + ve dh Hkfo";ok.kh djus ds fy, fd;k 
x;k Fkk] ftldk vFkZ gS fd ,d O;fDr eèkqesg vkSj 
oxZ pj -ve gS] ftldk vFkZ gS fd ,d jksxh esa dksbZ 
eèkqesg ug° gSA

gekjs ikl eèkqesg dh d{kk dh Hkfo";ok.kh djus 
ds fy, mi;ksx dh tkus okyh 16 fo'ks"krk,a g® tSlk 
fd rkfydk&1 esa fn[kk;k x;k gSA mez ds viokn ds 
lkFk lHkh fo'ks"krkvksa esa nks vyx&vyx ifj.kkeksa ds 
lkFk Li"V MsVk gSA jksfx;ksa dh vk;q 16 ls 90 o"kZ 
ds chp gSA

rkfydk&1 % 16&lqfoèkk,¡ ;k fo'ks"krk,¡
[Table-1 : 16- features or attributes]

rkfydk&2 % igys ikap iafDr;ksa dks iznf'kZr dj 
[Table-2 : ispla  rst e ro s]
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rkfydk&2 ls Åij dh igyh ik¡p iafDr;k¡ iznf'kZr 
gksrh g®A MsVk ,d lqO;ofLFkr izk:i esa gksrk gS] ftlesa 
izR;sd iafDr esa ,d voyksdu dk mi;ksx djds] 
dkWye esa oSfj,cy eku gksrs g®A lqfoèkk dk vkdkj 
¼520] 17½ gSA 38-5 izfr'kr jksfx;ksa dks eèkqesg ug° 

Fkk vkSj 61-5 izfr'kr dks eèkqesg Fkk tSlk fd fp=k&1 
esa fn[kk;k x;k gSA

37» vkSj 63» jksxh Øe'k¢ efgyk vkSj iq#"k 
FksA 90» efgykvksa dks eèkqesg Fkk tcfd 45» iq#"kksa 
dks eèkqesg FkkA

 

fp=k&1 % uewus esa eèkqesg ds forj.k ds fy, n`';
[Figure-1 : Visualization for distribution of diabetes in the  mple]

3-3- MsVk esa gsjQsj
e'khu lh[kus vkSj lglacaèk dk;ksZa ds fy, dk;ksZa dks djus ds fy,] MsVklsV dks xSj&la[;kRed yscy ls la[;kRed 
vkbVe esa ifjofrZr fd;k x;kA blfy, igys geus la[;kRed MsVk ¼vk;q½ dks gVk fn;k gS vkSj 'ks"k Js.khc½ 
MsVk dks rkfydk &3 esa fn[kk, x, la[;kRed MsVk esa cny fn;k gSA

 

rkfydk&3 % gVk, x, la[;kRed MsVk ¼^vk;q*½ vkSj MsVklsV dks la[;kRed oLrqvksa esa ifjofrZr fd;k x;kA
[Table-3: Deleted numerical data ( Age ) and dataset as con erted into numeric items.]



32

UGC-CARE Listed Journal ISSN : 1549-523-X, foKku izdk'k & foKku ,oa izkS|ksfxdh fjlpZ tuZy] o"kZ % 20] vad 2] vizSy&twu] 2022

fQj ls geus "vk;q"k~ dks MsVklsV esa okil tksM+k tSlk fd rkfydk &4 esa fn[kk;k x;k gSA 

rkfydk&4 % ßvk;qÞ dkWye ds lkFk laèkkfjr la[;kRed MsVk
[Table-4: Transformed numerical data set ith Age  column]

fp=k&2 % izkjafHkd eèkqesg Hkfo";ok.kh MsVklsV ds fy, lglacaèk eSfVªDl ghV&eSi
[Figure-2 : Correlation matrix heat-map for the early diabetes prediction dataset]

fp=k&2 ls ;g ns[kus ;ksX; gS fd mez ¼0-11 lglacaèk xq.kkad½ vkSj eèkqesg ds chp de lglacaèk FkkA 
ikWY;wfj;k vkSj ikWyhfMlsfIl;k] Øe'k¢ 0-67 vkSj 0-65 ds lglacaèkksa ds lkFk] eèkqesg ds lkFk mPpre lacaèk 
FksA Øe'k¢ &0-01 vkSj 0-05 ds lglacaèk ds lkFk] nsjh ls mipkj vkSj [kqtyh dk eèkqesg ds lkFk lcls de 
lacaèk FkkA vfèkdka'k fo'ks"krkvksa esa de eèkqesg ,lksfl,'ku FkkA blds vykok] geus mez ds xq.kksa dks Js.khc) 
pj ¼1-15&25] 2-43] 3-36&45] 4-46&55] 5-56&65] 6 above 65) esa cny fn;k vkSj tkap dh fd eèkqesg vk;q 
lewgksa ls lacafèkr gS ;k ug° tSlk fd rkfydk&5 esa fn[kk;k x;k gSA

rkfydk&5 % vk;q fo'ks"krk Js.khxr pj esa cny xbZ
[Table-5 : The age attribute changed to categorical ariables]
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lcls igys] ge vk;q lewg vkSj eèkqesg ds chp 
,d lacaèk gS ;k ug° ;g tkapus ds fy, vk;q lewg 
ds forj.k dks ns[kus ds fy, ckj xzkQ dh lkft'k 
djrs g®A vk;q lewg dh fo'ks"krk ds Hkhrj] ge rc 
eèkqesg ds forj.k dh lkft'k djrs g® tSlk fd fp=k 
&3 esa fn[kk;k x;k gSA

 
fp=kk&3 % vk;q oxZ vkSj eèkqesg oxZ forj.k

[Figure-3 : age group and diabetic class distribution]

Group vk;q lewg ^vkSj* oxZ forj.k ^ds izfr'kr 
ls] ge ;g fu"d"kZ fudky ldrs g® fd vk;q lewg 
4 ¼;kuh] 46&55 o"kZ½ esa] jksxh esa eèkqesg ds y{k.k 
vfèkd FksA tSls] vk;q lewg vkSj eèkqesg ds chp lacaèk 
lkaf[;dh; :i ls egRoiw.kZ ug° gS D;ksafd eèkqesg lHkh 
vk;q lewgksa esa leku :i ls forfjr fd;k tkrk gSA

blds ckn] vk;q vkSj eèkqesg ds fy, ph&LDok;j 
ijh{k.k fd;k x;k] ftlds ifj.kkeLo:i 0-076 ih&eku 
gqvkA ih&eku> 0-05] blfy, ge v'kDr ifjdYiuk 
dks ug° rksM+rs g® fd eèkqesg vkSj vk;q oxZ ds chp 
dksbZ lacaèk ug° gSA

izkIr fd;k x;k ih&ewY; 0-05 ls de Fkk tc 
ikWY;wfj;k vkSj eèkqesg ds chp lg;ksx dh tkap ds 
fy, ph&LDok;j ijh{k.k fd;k x;k FkkA rks] ge 

v'kDr ifjdYiuk dks [kkfjt djrs g® vkSj dgrs g® 
fd ikWyh;wfj;k vkSj eèkqesg dk xaHkhj lacaèk gS tSlk 
fd fp=k&4 esa fn[kk;k x;k gSA

 

fp=k&4 % ftu jksfx;ksa esa ikWY;wfj;k Fkk] muesa eèkqesg dk forj.k
[Figure-4 : Distribution of diabetes in patients ho had polyuria]

3-4- vyx&vyx DykflQk;j dk mi;ksx djds 
eèkqesg dh Hkfo";ok.kh dj 

e®us uk;o cs;l DykflQk;j ¼,uch½] ykWftfLVd fjxzs'ku 
DykflQk;j ¼,yvkj½] ts 48 ,YxksfjFke] j®Me QkWjsLV 
¼vkj,Q½ vkSj eYVh&ys;j ijlsIVªkWu ¼,e.,y.ih.½ 
,Yxksfjne dk mi;ksx djds fo'ys"k.k fd;k gS tSlk 
fd Vscy &6 esa fn[kk;k x;k gSA vkSj ,e,yih dks 
nl xquk ØkWl&oSfyMs'ku vkSj izfr'kr fLIyV ewY;kadu 
rduhdksa dks ykxw djus ds ckn bl MsVklsV ij lcls 
vPNh lVhdrk ikbZ xbZA tfVy y{k.kksa ds iwokZuqeku 
ds fy, fpfdRlk {ks=k ds Hkhrj O;kid mi;ksx ds fy,] 
eYVh&ys;j ilZsIVªkWu ¼,e,yih½ okLro esa ojh;rk dk 
raf=kdk usVodZ FkkA ekWMy dh izHkko'khyrk dks izf'kf{kr 
djus vkSj ewY;kadu djus ds fy,] MsVk dks izf'k{k.k 
vkSj ijh{k.k lsV esa foHkkftr fd;k x;k FkkA geus 
80» MsVklsV dks Vªsfuax lsV vkSj vU; 20» VsLV MsVk 
esa foHkkftr fd;k gSA

Performance Class Algorithms
Parameters  NB LR J48 RF MLP

Precision WeightedAverage 0.879 0.924 0.957 0.974 0.985
Recall WeightedAverage 0.874 0.924 0.956 0.974 0.980
F–measure WeightedAverage 0.875 0.924 0.956 0.974 0.980

rkfydk&6 % 10&xquk ØkWl&lR;kiu dk mi;ksx djds izn'kZu dh rqyuk
[Table-6: Comparison of Performance using 10-fold Cross- alidation]

ikFkZ ?kks"k] e'khu yfu±x dk mi;ksx djds izkjafHkd pj.k e/kqesg tksf[ke Hkfo";ok.kh
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j®Me Q+kWjsLV jhxzslj 97-4» lVhdrk izkIr dj 
ldrk gS ysfdu gekjs ,e.,y.ih- bl leku MkVklsV 
[dataset] ds lkFk 98» lVhdrk izkIr djrs g®A

fNih gqbZ ijr ds vkdkj dks 12 uksM~l dh 3 
ijrksa esa lsV fd;k x;k Fkk vkSj gekjs fMtkbu }
kjk 1000 ds lap;h iqujko`fÙk dk mi;ksx fd;k x;k 
FkkA ijh{k.k MsVk dh Hkfo";ok.kh MsVk ds izf'k{k.k ds 
ckn dh xbZ vkSj rduhd dh lQyrk dk vkf[kjdkj 
fo'ys"k.k fd;k x;kA

Confusion Matrix:
[44 2]
 [ 0 58]

  precision recall f1–score suppor
 0 1.00 0.96 0.98 46
1 0.97 1.00 0.98 58
accuracy   0.98 104
macro avg 0.98 0.98 0.98 104
weighted avg 0.98 0.98 0.98 104

geus ns[kk fd 104 esa ls nks ¼2½ jksfx;ksa dks Hkze 
ds eSfVªDl ls xyr rjhds ls yscy fd;k x;k Fkk] 
ftlds ifj.kkeLo:i 98 izfr'kr lVhdrk vkSj 98 
izfr'kr ,Q&Ldksj Fks] tks etcwr Hkfo";ok.kh mik; g®A

3-5- vfufýrrk ls fuiVus ds fy, izLrkfor 
dk;Ziz.kkyh

orZeku dk;Z es a] ihvkbZ,e] eèkqesg MsVklsV dh 
vfuf'prrk dh varfuZfgr fMxzh rd igqapus vkSj eèkqesg 
dh laHkkouk dks fuèkkZfjr djus ds fy, ,,u,QvkbZ,l 
vkèkkfjr oxhZdj.k ekWMy ds fMtkbu ds ckn ,d vLi"V 
¼QthZ½ vkèkkfjr fo'ks"kK iz.kkyh fodflr dh xbZ FkhA

blds ckn] izkIr ifj.kkeksa dh rqyuk eYVh&ys;j 
ijlsIVªkWu ¼,e,yih½ vkèkkfjr oxhZdj.k ls dh xbZA 
ifj.kkeksa ls irk pyk fd ,,u,QvkbZ,l ekWMy csgrj 
oxhZdj.k lVhdrk iznku djrk gSA

fo'ks"kK iz.kkyh PIMA Hkkjrh; eèkqesg MsVkcsl 
¼PIDD½ dk mi;ksx djds fodflr dh xbZ FkhA eèkqesg 
esfyVl fofHkUu vk;q lewgksa ds iq#"k vkSj efgyk 
nksuksa dks izHkkfor dj ldrk gSA eèkqesg dh ?kVuk dh 
laHkkouk dh x.kuk djus ds fy, izR;sd jksxh ls buiqV 
ds :i esa Xywdkst Lrj] balqfyu Lrj] ckWMh ekl baMsDl 
¼ch,evkbZ½] eèkqesg oa'kkoyh lekjksg ¼Mhih,Q½ vkSj 
mez tSls iSjkehVj ntZ fd, x, FksA bu ijh{kk ifj.kkeksa 
dks vLi"V ¼Qth½ MsVk esa ifjofrZr dj fn;k x;k Fkk] 
ftlesa vkmViqV eku 'kwU; vkSj ,drk ds chp Hkk"kkbZ 
fpfdRlk èkkj.kkvksa ij fopkj dj jgs FksA rRiýkr] 
vLi"V ¼Qth½ ewY;ksa ls ifj.kke izkIr djus ds fy, 
Kku vkèkkfjr fu.kZ; fy;k x;kA fM¶;wft+fQds'ku ds 
lkFk] Q+t+h vkmViqV osfj,cy ds euekus iSekus ij 
fØLi oSY;w ds :i esa vafre eku izkIr fd, x, tks 
eèkqesg funku dh laHkkouk dk o.kZu djrk gSA

3-5-1- Q+t+h vkèkkfjr fo'ks"kK iz.kkyh
izLrkfor iz.kkyh esa igyk dne buiqV vkSj vkmViqV 
fo'ks"krkvksa dks ifjHkkf"kr djuk FkkA uSnkfud laHkkouk 
ds vkèkkj ij vkmViqV dks 'kCnkFkZ :i ls cgqr de] 
fuEu] eè;e] mPp] cgqr mPp ds :i esa O;ofLFkr 
fd;k x;k FkkA lnL;rk ewY;ksa dks buiqV fo'ks"krkvksa 
dks vLi"V ¼Qth½ djus ds fy, ifjHkkf"kr fd;k x;k 
FkkA vkSj VªSi&t+kWbMy lnL;rk Q+aD'ku dk mi;ksx 
Q+ft+fQ+ds'ku djus ds fy, fd;k x;k FkkA

Q+t+h vkWijsVj 'AND' ;k ‘R’ dks felky esa ykxw 
fd;k x;k Fkk vkSj mlds ckn vxys pj.k esa vuqeku 
yxk;k x;k Fkk ;kuh felky ls ifj.kkeh rd vkSj 
fQj ifj.kkeh dks iwjs ifjHkkf"kr fu;eksa esa tksM+k x;k 
FkkA ;s fu;e fpfdRlk {ks=k ds fo'ks"kK }kjk fn, x, 
QhMcSd ij vkèkkfjr g®A bl mís'; ds fy, Q+t+h 
ykWftd MATLAB VwyckWDl dk mi;ksx fd;k x;k FkkA

vxyk dne flaxy fØLi vkmViqV oSY;w izkIr djus 
ds fy, l VªksbM fofèk dk mi;ksx djds fM¶;wftfQds'ku 
FkkA bl izdkj ifj.kke us ge  funku dh laHkkouk nhA
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3-5-2- vuqdwyh U;wjks&Qth vuqeku iz.kkyh
ANFIS dk fuekZ.k [kaM rkdkxh&lqtsuks Qth baVª l flLVe 
[10] gSA bl okLrqdyk esa ik¡p buiqV fo'ks"krkvksa vkSj 
,d vkmViqV dh ik¡p ijr  'kkfey g®A Q+t+hfQ+ds'ku 
vkSj fu;e ijr  Øe'k¢ igyh vkSj nwljh ijr  g®A 
pkSFkh ijr rhljh ijr ls buiqV ysrh gS ftlus ewY;ksa 
dks lkekU; fd;kA fM¶;wt+h&fQ+dsVsM eku vafre ijr 
dks ikl fd, tkrs g® tks vafre vkmViqV nsrk gSA

ijr&I vkSj ijr&IV ds dkjd f'k{kkFkhZ izdkj ds 
FksA izFke ijr dkjd lnL;rk dk;ksZa dks fuèkkZfjr djrk 
gS tks bl ekeys esa VªSi&t+kWbMy FkkA gkbfczM ,YxksfjFe 
dks izf'k{k.k vkSj vuqdwyu ds fy, ykxw fd;k x;k 
Fkk tks vkmViqV ds xq.kkad dks v|ru djus ds fy, 
de ls de oxZ vuqeku i)fr dk mi;ksx djrk gS] 
bl izdkj vkèkkj vkSj ifj.kkeh ekinaMksa dks vuqdwfyr 
djrk gS vkSj cSd&izksisxs'ku ,YxksfjFe ds foijhr rsth 
ls ifjofrZr gksrk gS tks dsoy ekSfyd ekinaMksa dks 
viMsV djrk gSA

3-5-3- izf'k{k.k vkSj ijh{k.k
izkjaHk esa] 80» PIDD eku buiqV vkSj vkmViqV oSDVj 
nksuksa ds lkFk usVodZ dks izf'kf{kr djus ds fy, yksM 
fd, x, FksA gkbfczM vkWfIVekbts'ku ,YxksfjFke dks 
pqudj VªsikstkWbMy lnL;rk Q+aD'ku 3&3&3&3&3 dks 
pqudj Qth baVª l flLVe rS;kj fd;k x;k FkkA

ANFIS ekWMy izf'k{k.k iwjk gksus ds ckn] PIô~ ds 
'ks"k 20» dk mi;ksx ekWMy dk ijh{k.k djus ds fy, 
fd;k x;k FkkA izf'k{k.k vkSj ijh{k.k izfØ;k nksuksa ds 
nkSjku :V ehu LDok;j ,jj ¼vkj,e,lbZ½ ekuksa dh 
x.kuk djds ekWMy ds izn'kZu dks lR;kfir fd;k x;k 
FkkA fofHkUu ;qx ewY;ksa ds fy, izf'k{k.k vkSj ijh{k.k 
izfØ;k nksuksa dks nksgjk;k x;k FkkA

3-6- ifj.kke
3-6-1- eèkqesg dh laHkkouk
Qth ekWMy ds ifj.kkeksa dks eèkqesg dh laHkkouk ;k 
xaHkhjrk ds vkèkkj ij ikap vyx&vyx lewgksa esa 

oxhZÑr fd;k x;k Fkk ;kuh cgqr de] fuEu] eè;e] 
mPp] cgqr vfèkdA

3-6-2- gkbfczM ,YxksfjFke ds lkFkANFIS ekWMy 
dk izn'kZu

blds vykok] MATLAB Q+t+h ykWftd VwyckWDl esa 
mRiUu ANFIS ekWMy dks izf'kf{kr vkSj ijh{k.k fd;k 
x;k FkkA ekWMy dh izn'kZu n{krk dks fofHkUu EPOCH 
ds fy, fuèkkZfjr RMSE ewY;ksa ds ekè;e ls ekU; 
fd;k x;k FkkA vyx&vyx EPOCH esa ¼tSls] 10] 20] 
50] 100] 150½ ge  izf'k{k.k vkSj ijh{k.k nksuksa pj.kksa 
ds fy, ,d gh vkj,e,lbZ ¼0-2276½ izkIr gqvkA

,d cgq&ijr ijlsIVªkWu ¼MLP½ raf=kdk usVodZ dks 
leku ihvkbZ,e] MsVklsV dks oxhZÑr djus ds fy, 
fMt+kbu fd;k x;k FkkA lVhdrk] laosnu'khyrk vkSj 
fof'k"Vrk tSls lkaf[;dh; ekinaMksa dks Hkze eSfVªDl 
mRiUu djds vkSj ANFIS ekWMy ls izkIr dh rqyuk esa 
ekik x;k FkkA ifj.kke uhps rkfydk&7 esa n'kkZ, x, g®A

 MLP ANFIS [10]
Performance Metrics   
Sensitivity (%) 98.7 93

Accuracy (%) 85.3 87.24

rkfydk 7 % fofHkUu oxhZdj.k ekWMy dk izn'kZu lR;kiu
[Table-7: Performance Validation of Different Classi cation 

Models]

izkIr ifj.kkeksa ls irk pyk gS fd MLP oxhZdj.k 
ekWMy dh rqyuk  ANFIS oxhZdj.k ekWMy esa csgrj 
lVhdrk FkhA

4- fu"d"kZ

[kaM 3-4 ds Hkze eSfVªDl lsA 104 uewuksa esa ls dsoy 
2 jksfx;ksa dks xyr rjhds ls oxhZÑr fd;k x;k Fkk] 
ftlds ifj.kkeLo:i 98» lVhdrk vkSj 98» izfr'kr 
,Q&Ldksj FkkA ;s lQy Hkfo";ok.kh ds ekdZj g®A e'khu 
lh[kus dh rduhd dk mi;ksx djrs gq,] eèkqesg ds 
'kq#vkrh irk yxkus ds fy, nksuksa fof'k"V vkSj de 

ikFkZ ?kks"k] e'khu yfu±x dk mi;ksx djds izkjafHkd pj.k e/kqesg tksf[ke Hkfo";ok.kh
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fof'k"V eèkqesg y{k.kksa dk mi;ksx fd;k tk ldrk gSA 
bldh lVhdrk ds dkj.k] MLp~ e'khu yfuZax ekWMy 
,d mRÑ"V lwV gSA rks] izkjafHkd voLFkk esa eèkqesg 
dk vuqeku yxkus ds fy, MLP e'khu yfuZax ekWMy 
dk mi;ksx fd;k tk ldrk gSA

vfuf'prrk ds vè;;u esa MsVk esa vfuf'prrk vkSj 
ekWMy esa vfuf'prrk 'kkfey gSA ekiu 'kksj] lapj.k 
'kksj] vkSj ykirk ewY;ksa tSls òksrksa ls MsVk vfufýrrk 
mRiUu gksrh gSA ekWMy vfufýrrk esa lokZsÙke okLrq-
dyk vkSj ekinaMksa dks u tkuuk 'kkfey gS tks Hkfo"; 
ds MsVk dh Hkfo";ok.kh dj ldrs g®A vfufýrrk dh 
ek=kk dk Bgjko fofHkUu rjhdksa ls izkIr ifj.kkeksa esa 
foþkl c<+kus esa enn djrk gSA blfy,] MsVk vkSj 
ekWMy nksuksa esa vfufýrrk ls fuiVuk 'kksèkdrkZvksa ds 
fy, esfMdy Mksesu esa lVhd fu.kZ; ysus ds fy, ,d 
egRoiw.kZ fo"k; gSA Q+t+h flLVe lcls O;kid :i ls 
mi;ksx dh tkus okyh rduhd gSA ;s fofèk;ka ljy g® 
vkSj fofHkUu izdkj dh vfuf'prrkvksa dks dq'kyrk ls 
nwj Hkh dj ldrh g®A 

Qth vkèkkfjr fo'ks"kK iz.kkyh dk mi;ksx eèkqesg 
esfyVl ds izkjafHkd pj.k esa gksus dh laHkkouk dk 
irk yxkus ds fy, fd;k x;k gS tSlk fd [kaM 3.5 
esa ppkZ dh xbZ gSA bl i)fr esa ekuo fu;a=k.k rdZ 
dk vuqdj.k djus okys lVhd vkSj vLi"V fpfdRlk 
MsVk dks Lohdkj djds fu.kZ; ysus dh {kerk gS vkSj 
bl izdkj ikjaifjd rjhdksa ds foijhr mPp lVhdrk 
lqfufýr djrk gSA ANFIS dks gkbfczM ,YxksfjFke ds 
lkFk ykxw djds Qth flLVe dks vkSj csgrj cuk;k 
x;kA [kaM 3-6 esa ppkZ fd, x, ifj.kke] MLP tSls 
vU; oxhZdj.k ,Yxksfjne dh rqyuk esa csgrj lVhdrk 
ij PIMA MsVklsV dks oxhZÑr djus ds fy, lkfcr gq,A 
izLrkfor ǹf"Vdks.k Hkh ykxr izHkkoh gS vkSj tfVyrk dks 
de djrk gSA Hkfo"; esa l{ke funku iznku djus ds 
fy, ekWMy dh rqyuk fofHkUu e'khu yfuZax rduhdksa 
ls dh tkuh gSA

vaxzsth 'kCn vkSj blds vuq:i fganh led{k 'kCn %
Technical Terms
(English) lacafèkr fganh 'kCn

 Ñf=ke gksf'k;kjh
Logistic Regression laHkkj rU=k ijkorZu

 oxhZdj.k
Machine Learning
Algorithm e'khu yfuZax dyu fofèk
Multi Layer Perceptron eYVh ys;j ijlsIVªkWu
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