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lkjka'k 

xHkkZoLFkk ds nkSjku dqN ,slh tfVyrk,a tSls laØe.k] vo#) çlo vkSj vR;fèkd jälzko mRiUu 
gksrh gS ftlds dkj.k cPps ;k cPps dh eka dh e`R;q dh laHkkouk,a gksrh gSaA xHkkZoLFkk ls lacafèkr chekfj;ksa 
vkSj ekSr ds jksdFkke ds fy, mfpr çlo dh çfØ;k ,oa fuxjkuh ç.kkyh dh vko';drk gSA ;g 
'kksèk i= xHkkZoLFkk ds nkSjku Hkzw.k ds LokLF; dh fLFkfr ij dsafær gSA çlo ds le; mRiUu vfèkdrj 
tfVyrk,a Hkzw.k e`R;q dk dkj.k cu tkrh gSA Hkzw.k ds mfpr fodkl ds fy, ;g vko';d gS fd çlo dh 
tfVyrkvksa ds mRiUu gksus ds iwoZ gh tksf[ke dh Hkfo";ok.kh dj nh tk,A  dUo‚Y;w'ku U;wjy usVodZ 
¼CNN½ ,d Mhi yÉux rduhd gS ftlesa vYVªklksuksxzkQh ls best QhplZ m)j.k fd;k tkrk gSA blds 
i'pkr VsDLV QhplZ vkSj best QhplZ dks feykdj ,d u;k Qhpj rS;kj fd;k tkrk gSA Hkzw.k o`f) 
çfr'kksèk dh Hkfo";ok.kh ds fy, cgqr lkjs e'khu yÉux ,YxksfjFe ¼Machine Learning Algorithm½ 
tSls fMlhtu Vªh ¼Decision Tree½] y‚ftfLVd fjxzs'ku ¼Logistic Regression½] jsaMe Q‚jsLV ¼Random 
Forest½] liksVZ osDVj e'khu ¼Support Vector Machine½ dk bLrseky fd;k tk ldrk gSA gekjk mís'; 
Hkzw.k o`f) çfr'kksèk ¼Fetal Growth Retardation½ dh Hkfo";ok.kh ls lacfUèkr fd, x, 'kksèk dh leh{kk 
djuk gSA vHkh rd fd, x, 'kksèk esa ;k rks dsoy VsDLV QhplZ ;k best QhplZ dk bLrseky djds Hkzw.k 
o`f) çfr'kksèk dh Hkfo";ok.kh okys i=ks dh leh{kk dh xÃ gSA bl leh{kk i= esa VsDLV QhplZ vkSj best 
QhplZ nksuksa çdkj ds 'kksèk i=ks dk bLrseky fd;k x;k gSA 

Abstract

The pregnancy related complications such as infections, obstructed labor and excessive 
bleeding directly contribute to either diseases for mother or baby or maternal deaths. For 
the prevention of pregnancy related diseases and deaths there is proper delivery process 
and monitoring system for the labor with appropriate action-based findings. This research 
focuses on condition of fetal health during pregnancy. Most complications during pregnancy 
lead to fetus death. Safe pregnancy period by predicting risk levels before the occurrence 
of complications encourage proper fetal growth. Convolution Neural Network (CNN) is a 



30

UGC-CARE Listed Journal ISSN : 1549-523-X, foKku izdk'k & foKku ,oa izkS|ksfxdh fjlpZ tuZy] o"kZ%19] vad 4] vDVwcj&fnlEcj] 2021

deep learning technique which is used 
for the extraction of image features from 
ultrasonography images. After that text 
features and image features are combined 
to get final features. In order to predict the 
occurrence of fetal growth retardation (FGR) 
any of the machine learning algorithms like 
Decision Tree, Logistic Regression (LR), 
Random Forest (RF) and Support Vector 
Machine (SVM) may be used. The objective 
is to produce review research done on the 
prediction of fetal growth retardation (FGR). 
Research to date has used either only text 
features or image features to predict fetal 
growth retaliation. Research paper with both 
text features and image features have been 
used in this review paper.

eq[; 'kCn %  Hkzw.k o`f) çfr'kksèk] e'khu yÉux 
,Yxksfjne] fMlhtu Vªh] liksVZ osDVj e'khu] 
y‚ftfLVd fjxzs'ku] jSaMe Q‚jsLV] d‚Uoksyq'ku 
U;wjy usVodZ

Keywords : Fetal growth retardation, 
machine learning algorithm, Decision Tree, 
Support Vector Machine, Logistic Regression, 
Random Forest, Convolution Neural Network

1-	 ifjp; %

bôhloÈ lnh dh 'kq#vkr esa MsVk usVoÉdx] 
lkaf[;dh vkSj dEI;wVs'kuy foKku ds {ks=ksa esa Mhi 
yÉux us vge Hkwfedk fuHkkÃ gSA gky esa ;g ns[kk 
x;k gS fd LokLF; lqj{kk fo'ysf"kdh ds {ks= esa 
dkQh vuqlaèkku gqvk gSA çlwfr'kklz esa] xHkkZoLFkk ds 
çfrdwy ifj.kkeksa us nqfu;k Hkj esa vfèkd ls vfèkd 
è;ku vkdÆ"kr fd;k gSA xHkkZoLFkk og le; gS 
ftlds nkSjku ,d ;k ,d ls vfèkd larku xHkZ ds 
vanj fodflr gksrh gSa vkSj ml vofèk dks xHkkZofèk 
Hkh dgk tkrk gSA xHkkZoLFkk ds y{k.k gj efgykvksa 
ds vyx vyx gks ldrs gSa ysfdu dqN lkekU; 
y{k.k gSa tks gjsd efgyk,a vuqHko dj ldrh gSaA 

us'kuy baLVhVîwV v‚Q pkbYM gsYFk ,aM áweu 
MsoyiesaV ¼NICHD½ ds vuqlkj fljnnZ] eryh@
mYVh] lwts gq, Lru ;k fuiYl] gYdk jälzko] 
fufonk] Fkdku] yxkrkj is'kkc] fetkt ifjorZu 
tSls xHkkZoLFkk ds y{k.k gSa ¼1½A 

lkekU;r% fdlh Hkh chekjh esa dsoy ,d O;fä 
tks ml chekjh ls xzflr gS ogh çHkkfor gksrk gSA 
ijarq çlo ,d ,slh fLFkfr gS ftlesa nks Çtnfx;ka 
çHkkfor gksrh gS% ,d xHkZorh eka vkSj nwljk xHkZ esa 
iy jgk cPpkA ftu efgykvksa dk mez 20 ls 30 
lky ds chp gksrk gS mudks xHkkZoLFkk ls lacafèkr 
tfVyrk,a de gksus dk dh mEehn gksrh gS ijarq 
ftudh mez 20 ls de ;k 30 ls T;knk gksrk gS 
mUgsa xaHkhj tfVyrkvksa dk lkeuk djuk iM+ ldrk 
gSA 

isij dk 'ks"k Hkkx fuEukuqlkj vk;ksftr fd;k 
x;k gS% [kaM ¼section½ 2 esa i`"BHkwfe] [kaM ¼section½ 
3 esa lacfUèkr dk;Z 'kkfey gS] [kaM 4 esa çLrkfor 
i)fr dk o.kZu fd;k x;k gSA blds vykok [kaM 
¼section½ 5 esa Hkfo";ok.kh ds fy, bLrseky fd, 
tkus okys e'khu yÉux ,YxksfjFke çLrqr dh xÃ 
gS vkSj var esa [kaM ¼section½ 6 esa çLrqr 'kksèk i= 
dk fu"d"kZ fn;k x;k gSA

2-	 i`"BHkwfe % 

us'kuy baLVhVîwV v‚Q pkbYM gsYFk ,aM áweu 
MsoyiesaV ¼NICHD½ ds vuqlkj ¼1½] xHkkZoLFkk ds 
nkSjku dqN lkekU; tfVyrkvksa esa 'kkfey gSa tSls 
çhDysEifl;k] xHkZikr] mPp jäpki] xHkZdkyhu 
eèkqesg] laØe.k] vifjiDo Je bR;kfnA xHkkZoLFkk 
dh vofèk ds nkSjku Hkzw.k dh o`f) dh fuxjkuh 
djuk vR;ar  vko';d gSA xHkkZoLFkk ds nkSjku 
vkSj ckn esa f'k'kq dk vkdkj vkSj otu lkekU; 
gksuk pkfg,A LVSuQksMZ fpYMªUl gsYFk ds vuqlkj 
¼2½] xHkkZoLFkk esa dqN cPps vkSlr ls NksVs gksrs gSa 
ftls Small- for-gestational-age ¼ SGA½ dgk 
tkrk gSA  SGA mu uotkr f'k'kqvksa ij ykxw gksrk 
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gS ftudk tUe otu 10 osa çfr'kr ls de gSA ;s 
cPps ,d gh xHkZdkyhu mez ds dÃ vU; f'k'kqvksa 
dh rqyuk esa NksVs gksrs gSaA

Small for Gestational Age Advisory 
Board }kjk vk;ksftr lEesyu ds vuqlkj]  SGA 
ls çHkkfor f'k'kqvksa ds otu vkSj@ ;k ÅapkÃ 
leku xHkkZofèk mez ds fy, 3 çfr'kr ls de 
gSA  SGA cPpksa dks tUe ds le;] Ldwy ds 
le; vkSj o;Ldrk ds nkSjku fofHkUu pqukSfr;ksa 
dk lkeuk djuk iM+rk gS] D;ksafd muds tUe ds 
le; mudk otu de gksrk gSA blds vykok] 
uotkr Üolu ladV ÇlMªkse] uotkr gkbiksFkÆe;k] 
uotkr gkbiksXykblhfe;k] vkSj le;iwoZrk Lrj III 
jsfVuksiSFkh tSls jksx fodflr gks ldrs gSaA  SGA 
laØfer cPpksa ds fy, lcls Mjkouk rks rc gksrk 
gS tc mUgsa ekSr dk lkeuk djuk iM+rk gSA cPpksa 
dk NksVk gksus dk eq[; dkj.k mudk fodkl esa 
o`f) de gksuk gksrk gSA mu cPpksa dks cjkcj ek=k 
esa v‚Dlhtu ;k iks"kd inkFkZ u feyus ds dkj.k 
muds vaxksa vkSj Årdksa dk fodkl ugÈ gks ikrk 
gSA varj&xHkkZ'k; o`f) vojksèk ¼IUGR½ ds :i 
esa tkuk tkus okyk ,d fodkj bu f'k'kqvksa esa ls 
dÃ dks çHkkfor djrk gSA ek¡ esa chekjh] IyslsaVk 
dh xaHkhj leL;k vkfn ds dkj.k] xHkkZoLFkk vkSj 
çlo ds nkSjku f'k'kqvksa vkSj ek¡ nksuksa dks thou 
ds tksf[keksa esa o`f) gksrh gS vkSj ml fLFkfr dks 
varj&xHkkZ'k; o`f) vojksèk ¼IUGR½ dgk tkrk 
gSA ;fn lgh fuxjkuh] le; ij fMyhojh vkSj 
çkjafHkd uotkr çcaèku fd;k tkrk gS] rks  SGA 
dh çlodkyhu #X.krk vkSj e`R;q nj ds tksf[ke 
dks de fd;k tk ldrk gSA

FGR ;k IUGR ,d ,slh fLFkfr gS ftlesa 
,d vtUek cPpk ¼Hkzw.k½ vis{kk ls NksVk gksrk gSA 
;wfuoÆlVh v‚Q jspsLVj esfMdy lsaVj esa çdkf'kr 
gsYFk ,ulkbDyksihfM;k ds vuqlkj] FGR dk çHkko 
cPps dh mez] lkFk gh vax Ård vkSj dksf'kdk 
fodkl ij Hkh fn[kkÃ nsrk gSA dHkh&dHkh ,slk 

gksrk gS fd FGR f'k'kqvksa esa dksÃ çHkko fn[kkÃ 
ugÈ nsrk gSA ekrkvksa esa FGR dk dkj.k 'kjkc dk 
lsou] èkweziku] de otu] vi;kZIr vkgkj ;k otu 
c<+uk gksrk gSA cPps esa FGR dk dkj.k laØe.k] 
tUe nks"k] ân; nks"k vkSj thu ;k xq.klw=ksa ds lkFk 
leL;k gksrk gSA

3-	 lEcafèkr dk;Z % 

xHkkZoLFkk ds nkSjku gksus okys tfVyrkvksa ds 
{ks= esa fofHkUu çdkj ds 'kksèk fd, x, gSaA xHkkZoLFkk 
ds nkSjku tfVyrkvksa ds iwokZuqeku ds fy, fofHkUu 
e'khu yÉux rduhdksa dk mi;ksx fd;k tkrk gSA 
2005 esa] dqN ys[kdksa ¼12½ us xHkkZoLFkk ds nkSjku 
small for gestational age ¼ SGA½ uked ,d 
egRoiw.kZ tfVyrkvksa ij çdk'k MkykA Hkzw.k dh 
tfVyrkvksa ds c<+rs tksf[ke ds dkj.k]  SGA Hkzw.k 
dks igpkuus dh vko';drk gSA ekr` dkjdksa vkSj 
tSo-HkkSfrd vkSj tSo jklk;fud ekdZjksa ds vkèkkj 
ij 11-13 lIrkg ds xHkZ esa] çhDysEifl;k ¼PE½ 
dh vuqifLFkfr esa  SGA ds iwokZuqeku ds fy, ,d 
e‚My cuk;k x;k Fkk ¼6½A Hkfo";ok.kh gsrq fy, x, 
ekinaMksa esa eq[; :i ls PAPP-A] ekr` fo'ks"krk,a] 
NT dh eksVkÃ vkSj β -hCG FksA bUgksaus fjxzs'ku 
,ukfyfll rduhd dk bLrseky fd;k FkkA

2011 esa dqN ys[kdksa ¼11½ us çhDysEifl;k dh 
vuqifLFkfr esa  SGA uotkr f'k'kq ds predictors 
dh [kkst dhA muds vuqlkj tSlk fd George 
Karagiannis us  2010 cryk;k Fkk ogh fçfMDVj 
ge bLrseky dj ldrs gSaA St. Louis City esa 
xHkZdkyhu vk;q oxZ ds fy, tUe vkSj e`R;q ds çek.k 
i= ls çkIr fjd‚MZ dk mi;ksx djds  SGA ls 
lacafèkr lkekftd] xfrfofèk vkSj 'kkjhfjd tksf[ke 
okys dkjdksa dks le>us ds fy, 2014 esa ,d xgu 
vè;;u fd;k x;k Fkk ¼14½A 2015 esa dqN ys[kdksa 
¼8½ us ,d isij çdkf'kr fd;k Fkk ftlesa SVM] 
RF] LR vkSj Sparse LR tSls fofHkUu e'khu 
yÉux rduhdksa ds chp rqyuk dh xÃ FkhA 
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2015 esa dqN ys[kdksa ¼17½ us  SGA uotkr 
f'k'kqvksa dh Hkfo";ok.kh ij è;ku dsafær fd;k] 
ftlesa çh&,DysEifl;k ¼PE½ dh vuqifLFkfr esa Hkzw.k 
ck;ksesfVªDl }kjk 30 ls 34 lIrkg esa LØhÇux dh 
xÃ FkhA ;gka fo'ys"k.k gsrq iSjkehVj ekr` dkjd] 
isV ifjfèk] flj ifjfèk dk z Score vkSj tka?k dh 
gìh dh yackÃ ;k vuqekfur Hkzw.k otu fy, x, 
FksA Hkzw.k dh vlkekU;rk ¼20½ dk irk yxkus ds 
fy, foèkh jkor }kjk leku ekinaMksa dk mi;ksx 
fd;k x;k FkkA  SGA dk vuqeku yxkus ds fy, 
eYVhohjscy y‚ftfLVd fjxzs'ku dk bLrseky fd;k 
x;k FkkA 

2018 esa dqN ys[kdksa ds }kjk ¼10½ sFlt-1@
PlGF ifjek.kkRed lacaèk dks tUe ds le;  SGA 
ds vuqeku ds fy, ekinaMksa ds :i esa bLrseky 
fd;k fd;k tkus okyk ekinaM cryk;k x;kA 
2019 esa Anca Ciobanu vkSj mudh Vhe us  SGA 
uotkr f'k'kqvksa ds iwokZuqeku ij è;ku dsafær fd;kA 
ikjaifjd –f"Vdks.k dh rqyuk esa rhljh frekgh ds 
nkSjku lksuksxzkQh Hkzw.k dh ck;ksesVªh }kjk lVhdrk 
ns[kh tkrh gS ¼1½A

 SGA dh Hkfo";ok.kh ds fy, fofHkUu dkjd 
ftEesnkj gSa ftuesa ekr` dkjd vkSj fodkl osx 
egRoiw.kZ Hkwfedk fuHkkrs gSaA ;fn ewY;kadu vkSj 
tUe ds chp dk varjky laf{kIr gS] rks  SGA dh 
Hkfo";ok.kh ds fy, lksuksxzkfQd x.kuk ;ksX; Hkkj 
dk çn'kZu mPpre gSA 2020 esa JING CHENG 
vkSj mudh Vhe us  SGA vkSj AGA late period 

f'k'kqvksa ds fy, vO;ä tksf[ke dkjdksa ds fo'ys"k.k 
ij çdk'k MkykA muds ¼9½ vuqlkj  SGA ds 
çlodkyhu tksf[ke dkjd vlkekU; xHkZuky] 
maternal pregnancy induced hypertension] 
xHkZdkyhu eèkqesg] xHkkZoLFkk ds nkSjku laØe.k vkSj 
varxZHkkZ'k;h ladV gSaA 2020 esa ¼15½ ekr` fo'ks"krkvksa 
vkSj dsl fgLVªh ls  SGA çHkkfor u, tUes f'k'kqvksa 
dh Hkfo";ok.kh ij è;ku dsafær djrs gSaA ;gk¡ çlo 
ds le; fu"kspu vk;q vkSj tUe&Hkkj Z- Ldksj oxZ 
eki dks fujarj pj ds :i esa ekuk tkrk gSA muds 
}kjk fd, x, fo'ys"k.k dk;Z ds vuqlkj]  SGA dh 
Hkfo";ok.kh esa çR;sd fu"kspu vk;q dk forj.k vkSj 
tUe&Hkkj Z- Ldksj 'kkfey gSA ,d e‚My fodflr 
fd;k x;k gS] ftlds Hkhrj çlo ds le; fdlh 
Hkh fof'k"V dV&v‚Q tsM&Ldksj vkSj fu"kspu vk;q 
ds tksf[ke dks js[kkafdr djus ds fy, ykxw fd;k 
tkrk gSA 

varj & xHkkZ'k; o`f) vojksèk ¼IUGR½ dh 
Hkfo";ok.kh djus ds fy, ck;ksekdZj dh leh{kk 
2013 esa dqN ys[kdksa ds }kjk dh xÃ Fkh vkSj 
çlwfr vkSj L=h jksx ¼3½ ds fy, ,d varjjk"Vªh; 
if=dk esa çdkf'kr gqÃ FkhA 2018 esa Preterm 
Infants Survival Assessment ¼PISA½ çsfMDVj 
ij ,d oSKkfud fjiksVZ ¼20½ çdkf'kr dh xÃ FkhA 
Association for the Advancement of Artificial 
Intelligence ¼21½ esa ,d isij çdkf'kr fd;k x;k 
Fkk ftlesa jSaMe QkjsLV] XGBoost] vkSj ykbV 
thch,e ,YxksfjFe 'kkfey Fks] blesa xHkkZofèk mez 
ds lkFk Hkzw.k ds otu dh Hkfo";ok.kh dh xÃ FkhA 

 Vscy 1% lkjka'k

Øekad isij dk  'kh"kZd o"kZ lkj
1. Abnormal fetal growth: 

intrauterine growth retardation, 
small for gestational age, large 
for gestational age 

2004 Hkzw.k ds fodkl ds fy, ftEesnkj dkjd ekr` 
vkdkj vkSj iks"k.k] ekr` jksx] ckgjh dkjd] vijk 
dkjd] Hkzw.k dkjd] cky LokLF; lacaèkh fopkj] 
uotkr tfVyrk,a gSaA
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2. Ultrasound Estimation of Fetal 
Weight by Artificial Neural 
network Using crown coccyx 
length 

2010 Hkzw.k ds otu ds vuqeku esa lqèkkj ds fy, 
Computerized artificial neural network  
fodflr fd;k x;kA Biparietal diameter 
(BPD), occipitofrontal diameter (OFD), 
abdominal circumference (AC), femur 
length (FL) vkSj crown coccyx length (CCL)
dks Hkzw.k ds otu dk vuqeku yxkus ds fy, ,d 
iSjkehVj ds :i esa bLrseky fd;k tk ldrk gSA

3. Novel biomarkers for 
predicting intrauterine growth 
restriction: a systematic 
review and meta-analysis

2013 IUGR  dh Hkfo";ok.kh ds fy, ck;ksekdZj ds :i 
esa ck;ksfQftdy iSjkehVj vkSj ekr` fo'ks"krk,a  
bLrseky fd;k tk ldrk gSA

4. Machine Learning for Fetal 
Growth Prediction

2018 Hkzw.k ds otu dh Hkfo";ok.kh linear vkSj 
quantile regression, random forests] 
Bayesian additive regression trees] vkSj 
generalized boosted models dk mi;ksx djds 
dh tk ldrh gSA

5. Feature Extraction using 
Convolution Neural Networks 
(CNN) and Deep Learning

2018 KNN] SVM] SOFTMAX, Fully Connected 
NN vkSj CNN tSls fofHkUu oxÊdj.k ,Yxksfjne 
dk mi;ksx fd;k x;k gS ftlesa Nfo oxÊdj.k ds 
fy, CNN 85-97% lVhdrk nsrk gSA

6. Machine-learning-based 
automatic identification of 
fetal abdominal circumference 
from ultrasound images

2018 CNN vkSj U-Net dk mi;ksx 2 D vYVªklkmaM 
MsVk ls Lopkfyr Hkzw.k ck;ksesVªh vuqeku ds fy, 
fofèk ds :i esa fd;k tk ldrk gSA

7- Ensemble Machine Learning 
for Estimating Fetal Weight at 
Varying Gestational Age

2019 çLrkfor Ensemble e‚My vU; ,dy e'khu 
yÉux e‚My dh rqyuk esa Hkzw.k ds tUe ds otu 
dh Hkfo";ok.kh csgrj djrk gSA Random Forest] 
XGBoost] vkSj LightGBM ,Yxksfjne ls ;qä 
Ensemble e‚My dk mi;ksx fd;k tkrk gSA

8. Deep learning for 
heterogeneous medical data 
analysis 

2019 Mhi yÉux VsDuksy‚th iwjh rjg ls vU; rduhd 
dks çfrLFkkfir ugÈ dj ldrh gS] ysfdu u, 
e‚My dks LFkkfir djus ds fy, Mhi yÉux vkSj 
ikjaifjd e‚My ds la;kstu dh [kkst djus dh 
vko';drk gSA
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9. Achieving accurate estimates 
of fetal gestational age and 
personalized predictions 
of fetal growth based on 
data from an international 
perspective cohort study: a 
population-based machine 
learning study

2020 vYVªklkmaM&O;qRiUu vkSj Hkzw.k ck;ksesfVªd MsVk 
dk mi;ksx djds xHkZdkyhu vk;q dk lVhd 
vuqeku yxkus ds fy, e'khu yÉux fodflr 
fd;k x;k gSA

4-	 çLrkfor i)fr % 

gekjs çLrkfor dk;Z cPpksa esa e`R;q nj vkSj #X.krk ds çeq[k dkj.kksa ds fy, e‚My ds fodkl ij 
vkèkkfjr gksaxsA xHkkZoLFkk ds nkSjku de otu okyk cPpk  Toyar tfVyrkvksa esa ls ,d gSA gekjk 'kksèk 
Hkkjrh; efgyk ds fy, Hkzw.k o`f) çfr'kksèk ¼FGR½ dh Hkfo";ok.kh ij vkèkkfjr gSA fp=% 1 gekjs çLrkfor 
dk;Z ds ç.kkyh dk;Z çokg dks n'kkZrk gSA

                

fp= 1% ç.kkyh dk;Z çokg

ç.kkyh dk;Z çokg dks pkj Hkkxksa esa oxÊ—r fd;k x;k gSA

d-	 vkadM+k vfèkxzg.k%

vkadM+k vfèkxzg.k ds fy,] vLirky esa LFkkfir ,si dk mi;ksx djds MsVk ,d= fd;k tk ldrk 
gSA ,si ds }kjk VsDLV QhplZ vkSj vYVªklksuksxzkfQd fp= dks ,df=r fd;k tk ldrk gSA ftl ,si ds 
ekè;e ls ge best vkSj VsDLV Qhpj ,d= djsaxs] og fp= 2 esa fn[kk;k x;k gSA
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fp= 2 % ,si ds }kjk vkadM+k vfèkxzg.k

1- 	 VsDLV QhplZ% VsDLV QhplZ esa ewy :i ls jksxh dh lkekU; tkudkjh] jksxh ds cPpksa dh 
tkudkjh] fj'rsnkjksa dh tkudkjh ¼jksxh ds firk i{k½] jä 'kkfey gksaxsA jksxh dh lkekU; 
tkudkjh esa uke] tUe frfFk] Çyx] eksckby uacj] irk] jä lewg] fookfgr @ vfookfgr] 
cPpksa dh la[;k] èkweziku djus dh vknrsa] eèkqesg] xHkkZoLFkk ds iwoZ otu] ÅapkÃ] oa'k] lkekftd 
vkÆFkd fLFkfr] xHkkZoLFkk esa otu c<+uk] ifr dh èkweziku dh fLFkfr vkSj ifr dk otu vkSj 
ÅapkÃ 'kkfey gSaA jksxh ds cPpksa dh tkudkjh esa fdlh Hkh fpfdRlk tfVyrkvksa] xHkkZoLFkk ds 
nkSjku tfVyrkvksa vkSj çlo vkSj xHkZikr dh tkudkjh ds nkSjku tfVyrk,a 'kkfey gSaA jä 
tkap QhplZ esa gheksXyksfcu gksrk gSA
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2- 	 Nfo QhplZ% bls vYVªklksuksxzkQh ls ,d= 
fd;k tk ldrk gSA ,d= dh xÃ QhplZ 
M‚iyj] ck;ksfQftdy çksQkby ¼BPP½] 
'kjkc] vuqekfur otu] QaMy ÅapkÃ] isV 
dh ifjfèk] uSnkfud otu vuqeku vkSj 
Hkzw.k pky gks ldrs gSaA

[k- MkVk çhç‚lsÇlx%

,fIyds'ku ds ekè;e ls MkVk ,d= fd, tkus 
ds ckn MkVk dks çhçkslsl djuk vko';d gSA blds 
fy, fuEufyf[kr Çcnq mi;ksxh gSaA

• 	 igys ls ekStwn MkVk dh la'kksfèkr çfr;ksa dks 
tksM+dj MkVk dh ek=k c<+kÃ tk ldrh gSA 
bl fofèk dks MkVk o`f) dgk tkrk gSA

• 	 'kwU; ekuksa dks laHkkyus ds fy, fofHkUu 
lekèkkuksa dks viuk;k tk ldrk gSA mlds 
fy, 'kwU; ekuksa dh txg ij [kkyh txg] 
ekè; ;k lacafèkr d‚ye esa eksM ds lkFk cny 
fn;k tkrk gS ;k fQj MkVk egRoiw.kZ ugÈ gS 
rks fjd‚MZ dks gVk fn;k tkrk gSA 

• 	 MsVklsV ds xqe ekuksa dks dqN ekuksa ds lkFk 
çfrLFkkfir fd;k tkrk gSA çfØ;k dks 
baI;wVs'ku dgk tkrk gSA

• 	 ekudhdj.k dh çfØ;k dks viuk;k tk ldrk 
gSA

• 	 v‚ÆMuy vkSj ukeek= Js.khc) pj dks çhçkslsl 
djus dh vko';drk gSA

x-	 Nfo dh QhplZ fu"d"kZ.k ds fy, 
d‚Uoksyq'ku U;wjy usVodZ ¼CNN½%

CNN Mhi U;wjy usVodZ dk ,d oxZ gS ftlesa 
bldk mi;ksx –'; dYiuk ds fo'ys"k.k ds fy, 
fd;k tkrk gSA jsxqyj U;wjy usVodZ vkSj CNN 
ds chp varj ;g gS fd CNN dh ijrsa 3 vk;keksa 
dh ÅapkÃ] xgjkÃ vkSj pkSM+kÃ gSA CNN esa ijrksa 
ds chp ,slk dksÃ fuHkZjrk ugÈ gS tSlk fd jsxqyj 

U;wjy usVodZ esa gksrk gSA CNN esa 2 çeq[k Hkkx 
gksrs gSa%

QhplZ fudklh%

;gk¡ QhplZ dks fudkyus ds fy, d‚Uoksyq'ku 
vkSj iwÇyx lapkyu dk Øe fd;k tkrk gSA gekjs 
dke esa] fudkyh xÃ Nfo QhplZ ds :i esa M‚iyj] 
ck;ksfQft+dy çksQ+kby] liquor vkSj vuqekfur 
otu gSaA

1½ 	d‚Uoksyq'ku% d‚Uoksyq'ku v‚ijs'ku dk 
mi;ksx djds Qhpj ,DlVªSD'ku esa ,d 
dusZy @ fQYVj okyh buiqV best yh 
tkrh gSA LØhu dh pkSM+kÃ dks doj djus 
ds ckn Åij ls FkksM+k uhps vkSj ck,a ls 
nk,a tkus okyh LØhu dks LdSu fd;k 
tkrk gSA dqy LØhu LdSu gksus rd ;g 
fofèk iqujko`fÙk gksrh gSA mnkgj.k ds 
fy,] buiqV Nfo vkSj fQ+YVj fuEukuqlkj 
fn[kkÃ nsrs gSa%

1 1 1 0 0

0 1 1 1 0

0 0 1 1 1

0 0 1 1 0

0 1 1 0 0
fp= 2 ¼v½% buiqV best

1 0 1

0 1 0

1 0 1
fp= 2 ¼c½% dusZy @ fQYVj

	 bl ij f[kldus ij] fQ+YVj vius Lo;a 
ds ekuks dks Nfo ds vR;fèkd ekuks ds 
lkFk xq.kk djrk gS vkSj mu lHkh dks 
tksM+rh gS vkSj çR;sd vksojySi ds lkFk 
,d ewY; dks vkmViqV djrk gSA laiw.
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kZ dk;Z dk ,d mnkgj.k fp= esa fn[kk;k 
x;k gSA 

4 3 4

2 4 3

2 3 4
fp= 2 ¼l½% vkmViqV eSfVªDl

	 vkmViqV dks jsfDVQkbM yhfu;j Q+aD'ku 
ds buiqV ds :i esa fn;k tkrk gS tks 
udkjkRed dks 'kwU; vkSj ldkjkRed 
ekuksa esa ifjoÆrr djrk gSA

2½ 	 iwÇyx% iwÇyx ys;j] fudkys x, Qhpj 
ds LFkkfud vkdkj dks de djrk gSA nks 
çdkj dh iwÇyx miyCèk gS% eSDl iwÇyx 
vkSj vkSlr iwÇyxA

?k-	 oxÊdj.k%

;gka] bu fudkys x, Qhpj ds Åij ls] iwjh 
rjg ls tqM+h gqÃ ijrsa ,d DykflQk;fj;j ds :i 
esa dk;Z djsaxhA os bl ckr dh laHkkouk dks crk,axs 
fd ,YxksfjFe Nfo ij v‚CtsDV ds fy, bldh 
Hkfo";ok.kh djrk gSA

5-	 Hkfo";ok.kh ds fy, e'khu yÉux ,YxksfjFke%

fMlhtu Vªh ¼Decision Tree½] y‚ftfLVd 
fjxzs'ku ¼Logistic Regression½] jsaMe Q‚jsLV 
¼Random Forest½] liksVZ osDVj e'khu ¼Support 
Vector Machine½  tSls dÃ e'khu yÉux ,Yxksfjne 
gSa tks Hkzw.k ds fodkl eanrk dh Hkfo";ok.kh djus ds 
fy, miyCèk gSaA fMlhtu Vªh MsVk ekbÇux dh ,d 
fofèk gS ftldk mi;ksx dÃ dksofj,V ds vkèkkj 
ij oxÊdj.k ds fy, fd;k tkrk gSA bldk mi;ksx 
y{; pj Hkfo";ok.kh ,YxksfjFe ds fodkl ds fy, 
fd;k tkrk gSA liksVZ osDVj e'khu oxÊdj.k vkSj 
çfrxeu ds vè;;u ds fy, mi;ksx dh tkus 

okyh i;Zos{k.k lh[kus ds fy, ,d –f"Vdks.k gSA 
SVM dk mís'; N - dimensional space ¼ N = 
QhplZ dh la[;k½ esa vR;fèkd ekÆtu okys hyper 
plane dk fujh{k.k djuk gS tks MsVk Çcnqvksa dks 
oxÊ—r djrk gSA jsaMe Q‚jsLV ;k jsaMe fMlhtu 
Q‚jsLV ,d ,alsacy DyklhQk;j gS tks fMlhtu 
Vªh ,YxksfjFke dks csrjrhc <ax ls bLrseky djrk 
gSA y‚ftfLVd fjxzs'ku ¼LR½ dqN ?kVuk ;k oxZ 
ds laHkkfor e‚My ij vkèkkfjr gS] tSls fd foQy 
@ ikl] gkj @ thr] chekj @ LoLFk ;k e`r @ 
thforA

6-	 fu"d"kZ%

Hkzw.k ds fodkl eanrk ds iwokZuqeku ds :i 
esa fofHkUu dkjdksa tSls ekr` dkjd] ck;ksfQftdy 
vkSj tSfod ekdZj dks fy;k tkrk gSA ;s iSjkehVj 
VsDLV vkSj Nfo;ksa ds :i esa gks ldrs gSaA Mhi 
yÉux rduhd tSls dUo‚Y;w'ku U;wjy usVodZ dk 
mi;ksx fd;k tkrk gS ftlesa Nfo oxÊdj.k esa cM+s 
vuqç;ksx gksrs gSaA FGR dh Hkfo";ok.kh ds fy, 
e'khu yÉux dk Hkh mi;ksx fd;k tk ldrk gSA 

bl leh{kk i= ls çLrkfor fd;k tkrk gS 
fd FGR dh Hkfo";ok.kh ds fy, VsDLV vkSj best 
QhplZ dk bLrseky fd;k tk ldrk gS ftlesa 
dUo‚Y;w'ku U;wjy usVodZ ¼CNN½  dk bLrseky 
dj vYVªklksuksxzkQh ls best QhplZ m)j.k fd;k 
tk ldrk gSA blds i'pkr VsDLV QhplZ vkSj 
best QhplZ dks feykdj ,d u;k Qhpj rS;kj 
dj Hkzw.k o`f) çfr'kksèk dh Hkfo";ok.kh ds fy, cgqr 
lkjs e'khu yÉux ,YxksfjFe ¼Machine Learning 
Algorithm½ tSls fMlhtu Vªh ¼Decision Tree½] 
y‚ftfLVd fjxzs'ku ¼Logistic Regression½] jsaMe 
Q‚jsLV ¼Random Forest½] liksVZ osDVj e'khu 
¼Support Vector Machine½ dk bLrseky fd;k 
tk ldrk gSA
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7-	 çeq[k 'kCnksa dh rkfydk % 

Technical Terms 
¼English½

rduhdh 'kCn ¼Çgnh½

Classification oxÊdj.k
Convolution Neural 
Network

dUo‚Y;w'ku U;wjy 
usVodZ

Data Acquisition vkadM+k vfèkxzg.k
Fetal Growth     
Retardation

Hkzw.k ds fodkl eanrk

Logistic Regression y‚ftfLVd fjxzs'ku
Machine Learning 
Algorithm

e'khu yÉux ,YxksfjFe

Random Forest jsaMe Q‚jsLV
Support Vector 
Machine

liksVZ osDVj e'khu

lanHkZ%

[1] 	 A. CIOBANU, C. F. (2019). Prediction 
of small-for-gestational-age neonates at 
35–      37weeks’ gestation: contribution 
of maternal factors and growth velocity 
between 20 and 36weeks. Ultrasound 
Obstet Gynecol, 488-495.

[2] 	 Anca Ciobanu, M., Angeliki Rouvali, M., 
Argyro Syngelaki, P., Ranjit Akolekar, 
M., & Kypros H. Nicolaides, M. (2019). 
Prediction of small for gestational age 
neonates: screening by maternal factors, 
fetal biometry, and biomarkers at 35-37 
weeks’ gestation. American Journal of 
Obstetrics, 1-11.

[3] 	 A Conde-Agudelo, A. P. (2013). Novel 
biomarkers for predicting intrauterine 
growth restriction: a systematic review 
and meta-analysis. International Journal of 
Obstetrics and Gynaecology, 681-694.

[4] 	 Ashley I. Naimi, R. W. (2018). Machine 
Learning for Fetal Growth Prediction. 
Wolters Kluwer Health, Inc., 1-28.

[5] 	 Bukweon Kim, K. C.-Y. (2018). Machine-

learning-based automatic identification 
of fetal     abdominal circumference from 
ultrasound images. IPEM, 1-22.

[6] 	 George Karagiannis, R. A. (2010). 
Prediction of Small-for-Gestation Neonates 
from   Biophysical and Biochemical 
Markers at 11–13 Weeks. Karger, 1-7.

[7] 	 Hanieh Mohammadi, M. J. (2010). 
Ultrasound Estimation of Fetal Weight by 
Artificial Neural network Using crown 
coccyx lenght. International Conference 
on Measurement and Control Engineering 
(ICMCE), (pp. 518-522).

[8] 	 Jianqiang Li, L. L.-J. (2015). Comparison 
of Different Machine Learning Approaches 
to Predict Small for Gestational Age 
Infants. IEEE TRANSACTIONS ON BIG 
DATA, 1-14.

[9]  	 JING CHENG, J. L. (2020). Analysis of 
perinatal risk factors for small for gestational 
age and appropriate for gestational age 
late term infants. EXPERIMENTAL AND 
THERAPEUTIC MEDICINE, 1719-1724.

[10] 	 Lena Heidi Bækgaard Thorsen, L. B. 
(2018). Prediction of birth weight small 
for gestational age with and without 
preeclampsia by angiogenic markers: An 
Odense Child Cohort study. The Journal of 
Maternal-Fetal & Neonatal Medicine.

[11]   Leona C. Y. Poon, G. K. (2011). Reference 
range of birth weight with gestation and 
first-trimester prediction of small-for-
gestation neonates. Prenat Diagn, 58–65.

[12] 	 Lin Yue, D. T. (2019). Deep learning for 
heterogeneous medical data analysis. 
Springer, 1-23.

 [13] 	 MOLIN, P. G. (2005). Does antenatal 
identification of small-for-gestational 
age fetuses significantly improve their 
outcome? Ultrasound Obstet Gynecol, 
258-264.

 [14]  	Pamela K. Xaverius, J. S. (2014). Predictors 
of Size for Gestational Age in St. Louis 
City and County. Hindawi, 1-8.



39

dkSysÜoj çlkn] ,e-oh- in~ekorh ,oa iou dqekj iVuk;d] ÞMhi yÉux rduhd dk mi;ksx djrs gq, Hkzw.k o`f)------Þ

 [15] 	 PAPASTEFANOU, D. W. (2020). 
Competing-risksmodel for prediction of 
small-for-gestational age neonate from 
maternal characteristics and medical 
history. Ultrasound Obstet Gynecol, 196-
205.

 [16] 	 Russell Fung, J. V.-U. (2020). Achieving 
accurate estimates of fetal gestational 
age and personalised predictions of fetal 
growth based on data from an international 
prospective cohort study: a population 
based machine learning study. Lancet, 368-
375.

 [17]  	S. BAKALIS, M. S. (2015). Prediction 
of small-for-gestational-age neonates: 
screening by fetal biometry at 30–34 
weeks. Ultrasound Obstet Gynecol, 551-
558.

[18] 	 Stefan Kuhle, B. M. (2018). Comparison of 
logistic regression with machine learning 
methods for the prediction of fetal growth 
abnormalities: a retrospective cohort study. 
BMC Pregnancy and Childbirth, 1-9.

 [19] 	 Utpala (‘‘Shonu’’) G. Das, a. G. (2004). 
Abnormal fetal growth: intrauterine growth 
retardation, small for gestational age,large 
for gestational age. Elsevier, 639-654.

 [20] 	 Vidhi Rawat, A. J. (2018). Automated 
Techniques for the Interpretation of 
Fetal   Abnormalities: A Review. Hindawi 
Applied Bionics and Biomechanics, 1-12.

[21] 	 Yu Lu, X. Z. (2019). Ensemble Machine 
Learning for Estimating Fetal Weight at 
Varying Gestational Age. The Thirty-
First AAAI Conference on Innovative 
Applications of Artificial Intelligence 
(IAAI-19), (pp. 9522-927).

Hkkjrh; ijek.kq dk;ZØe ds tud M‚ gkseh tgkaxhj HkkHkk  
¼30 väwcj] 1909 & 24 tuojh] 1966½

Hkkjrh; ijek.kq dk;ZØeksa dks foÜo ds mUur vkSj lQy ijek.kq dk;ZØeksa esa 'kqekj djus vkSj ijek.kq 
'kfä&laiUu jk"Vªksa dh vfxze iafä esa [kM+k djus dk Js; tkrk gS Hkkjrh; ijek.kq dk;ZØe ds tud M‚ gkseh tgkaxhj 
HkkHkk dksA  M‚ gkseh tgkaxhj HkkHkk ;kuh ijek.kq HkkSfrdh foKku dk ,slk pedrk flrkjk] ftldk uke lqurs gh 
gj Hkkjroklh dk lhuk xoZ ls pkSM+k gks tkrk gSA M‚ gkseh tgkaxhj HkkHkk gh og 'k[l Fks] ftUgksaus Hkkjr ds ijek.kq  
ÅtkZ dk;ZØe dh dYiuk dh] vkSj Hkkjr dks ijek.kq 'kfä lEiUu rFkk oSKkfud vuqlaèkku ds {ks= esa vxzlj gksus 
dk ekxZ ç'kLr fd;kA eqëh Hkj oSKkfudksa dh lgk;rk ls ijek.kq {ks= esa vuqlaèkku dk dk;Z 'kq: djus okys M‚ HkkHkk 
us le; ls igys gh ijek.kq ÅtkZ dh {kerk vkSj vyx&vyx {ks=ksa esa mlds mi;ksx dh laHkkoukvksa dh ifjdYiuk 
dj yh FkhA ;gh otg gS fd mUgsa ÞHkkjrh; ijek.kq ÅtkZ dk;ZØe dk tudß dgk tkrk gSA

gkseh HkkHkk dh çkjafHkd f'k{kk eqacÃ esa gqÃA lky 1927 esa gkseh HkkHkk vkxs dh i<+kÃ ds fy, baXySaM pys x, vkSj 
ogka mUgksaus dSafczt foÜofo|ky; ls eSdsfudy bathfu;Çjx dh ijh{kk ikl dhA lky 1934 esa dSfEczt foÜofo|ky; 
ls mUgksaus M‚DVjsV dh mikfèk gkfly dhA HkkHkk us teZuh esa d‚fLed fdj.kksa dk vè;;u fd;k vkSj mu ij vusd 
ç;ksx Hkh fd,A o"kZ 1933 esa HkkHkk us viuk fjlpZ isij Þn vCt‚osZ'ku v‚Q d‚fLed jsfM,'kuß 'kh"kZd ls tek fd;kA 
blesa mUgksaus d‚fLed fdj.kksa dh vo'kks"kd vkSj bysDVª‚u mRiUu djus dh {kerkvksa dks çnÆ'kr fd;kA bl 'kksèk 
i= ds fy, mUgsa lky 1934 esa ^vkbtSd U;wVu LVwMsaVf'ki* Hkh feyhA M‚ HkkHkk viuh f'k{kk iwjh djus ds ckn lky 
1939 esa Hkkjr ykSV vk,A Hkkjr vkus ds ckn og csaxyq# ds bafM;u baLVhVîwV v‚Q lkbal ls tqM+ x,] vkSj lky 
1940 esa jhMj ds in ij fu;qä gq,A bafM;u baLVhVîwV v‚Q lkbal esa mUgksaus d‚fLed fdj.kksa dh [kkst ds fy, 
,d vyx foHkkx dh LFkkiuk dhA d‚fLed fdj.kksa ij mudh [kkst ds pyrs mUgsa fo'ks"k [;kfr feyh] vkSj mUgsa 
lky 1941 esa j‚;y lkslkbVh dk lnL; pqu fy;k x;kA 
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