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Towards Shruti Revolution

Abstract :

Industrialisation began in 18th century in some western countries that led to mechanization
of production processes, and development of innovative technologies for economic growth.
This improved the standard of living. This accompanies with shift of enterprises in villages
to factories in cities — a societal restructuring. Computer and communication technologies
combined with content gave rise to exponential growth of Information Technology (IT) that
led to the Information Revolution. Businesses transformed from local to global. 21st century
witness rapid emergence of newer innovative technologies to solve problems in agriculture,
health, education, trade, defence, services, etc. There is also a trend of increasing divide in
wealth, linguistic and cultural identities. Information highways are globally flooded with a
wide variety of pollutants raising concerns to issues relating to inequality, privacy, community
and cultural identities. Innovative applications of Al may be encouraged prudently in various
sectors of economy.

In order to safeguard our languages and cultural identities, we need to connect up with
scientifically classified speech sound and the correspondingly derived phonetic script with 1-to-1
correspondence, and the grammar for Sanskrit language that is the mother of Indian
Languages. What you speak what you hear and what you write — a shruti tradition. In early
1980s Government of India brought out phonetic based encoding scheme ISCII, and phonetic
keyboard layout INSCRIPT. But later on non-phonetic glyph-based Unicode was adopted.
Advantages of phonetic approach are not there. It is proposed to take up R&D initiative in
developing computing tools based on phonetic enhanced Devanagari script encoding scheme,
and developing Universal Phonetic Encoding Scheme, Universal Phonetic Alphabet, Concept
based Networking Language, and other NLP development tools. We may term this phonetic
based initiative as Shruti Revolution. Of course India will remain globally competitive in
emerging technologies, and also develop requisite technologies to preserve and enrich our
languages, cultural values, traditional knowledge, and open up new research avenues with
focus on inclusive innovation.

e ifed

URac AT UfhaT & — UPia H, FATST H, Tl § 3R T |1 &3l # | aRaa
H ERWR AH B, QR AR B SHE A5 FdT SHE of dl 39 P (Revolution) @1
AT < B | MYAE fIgm IR <ol & SRR A& 9 Serm § 7 iaxor dofl |
g | YRIHT SaAIaroll @l ST s canraiol (disruptive technology) TR & 3MMER fdg o —
ST 3R A H FHI, J8R H@TelT UihAy 3R 3ffde SuARMT, J—NT—JeH, Ioreargel Iaral
DI FHEATY | ATG—2Th &1 HAH1sil &I arwd (Steam), fAg]d (electric) SHoil @& WART ¥ 98d




3 I, FHEd — T B B AR

s IR fhar | 3fenfiie wifvd & IHoD

PYCR—IHTRT UIReA g1 a3 fbar

3R 37 Yo Y, AN BT Sila WR d8a”
ZaT |

ARA H frep, AMHITD, Aipiid fd
% MR W™ I — HY 3R FER e |

ureErg <Ell H SR @i BT aRe
1891 TTATe] & ARH A G| Usell 3l
HIa (1841 9dN) H URfad EEEFT o
ITe fHar M oI | T8 A3 SaAtatoll @
IMAHR G| ST Td | FCh? B Dl
haeRAl H B T | IR 99T |

A 3iENre wif (19df 9T ) # fasren
A Fearell FAE  Toll I haed H FLl
G H IUTeT W gall | Ugld—sihold ¥
FeTdTel aies Y ST ¥ AT 9T | G2
TR ¥ 3R GAR <2 Bl Al AR STA 83T |
UTpicreh HATEAl BT Qg gg+ ol |

IR e @it (20 w@@)) A
PYCX BT [IHNT BINT| PYCR & fdbrd 3
O DI T g1 AG gfg Dl 3Pl (Al
afeplrea gefoc) & W s | w9
AR W W BE A%hd TN §U| SR
IR HRFHYE & WINT § FaR AEEl H
doll ¥ fder gorT | PSR AR HRYTHIA
D AN W JFer Hifed bl GAUA 8|
I=AIHROT Bl gerdr AT TgE MR
SHRIRE @ oy IOFIR & AR d&al ol
fa¥re SF—lerd @1 #i7 9¢1| MR—IRE
IR famfaa—siaRia—famrasfia <= & 9=
3111 Td AT fawsar # qeret 89 ol |

reft sienfie @if<1 # Cyber—Physical
Systems Sl HRER W # Hlifdd a= a1
P gig uumell (Al) W Py Sl Bl

SITaT 81 I8 Aad—92N= <l P eTHarsil bl

o © | Al, Genome Editing, Renewable
Energy, Nanotechnology, Biotechnology,

Cognitive Science, 3¢ SHRC caHTATSI BT
TN fORIR BRT | A JaAlfhdl §AR Silad
H gafiel PR AN Bfesil 3R ATHIensi Pl
A1 gTfad ¥l | BB FaT PR AR
d g, oRgRen, dAfhe O-Ar Iefed,
J=HRT 3R ADIHRVT & d19 ga, 9§ qd
Awpiol H Aol iR o, snfe | e
BT IR 99T 8| $H &9 o™ ©, RIS,
AR, 3MfSe fawera &R FHa o drad 2 |
AT YUYl | J9RS Ry JIfad BIaT &,
ST e SHe, @1, SERISE, THIE B
e R H qhed T |
UeT 31Ue 31U YR &l

T AR NN GIAT GAHT & g0
g w9 ¥ fApd 8 8 dlU & &R W
g ? 1 I B A Hifear & wemE |
JaRE AT BT R THeAT T I&T § 2 W1
3R Pl & ashgly B DI Abd & G9g
SUEl & IR # faR e iR SR a9
B SMALITHAT T |

3G EHATHT  ATHTAAGATE |

AT AT TYRACHARYRICH:

|| #foTagandr 6.5 1|

AT — 3T ERT AUAT SER HY, YA

UA T B; Hifd A9 BT 37T 7 B, SR

39 &1 AT ¥ B |

o dhdl [dbrg  UreErd oDl
famr %9 & ey H fl STa TR @ gY 2
5 A/ IR g9 # ) ruoly 99 Iaha
2| R @1 AU 3R G¥Gaar M 9g ¢ |
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Upia YH, WIUSR, Joue, f[a gy wRd
WP B fRwan €| YRa &1 ordia g
e & W€ T wRa H d@al faerd
3TUT WTHT, AP & 3Tl B BT |l A
gl

ARG 99T &I S G AT
Jemfe 81 99 & faR ves wu # eafed
B B | vreg eafey a1 forfd & AT & forg—ue
adhd 2| @ mefad  (natural) ®( ol

AIHTID (artificial) 2 |

YT & 719 A URWRS FdeR 8ldl © |
IHT 3R ST & S "I FATe Bl FDhTs
2| IfeH BT # I8 & I A B ST
G T gl &) I e | wRepd Wi
® FIHD R oA | d&f & [fed e &
A R FaeR H o P gfte & B8 daiil
@I AN s — R (YE SR Afaf),
ITHRT (e STRTAT UG T A1), FFo<h
(3ref fHieae), B (T UdR Ud A1), SATf
(@1et ), e (T & fafd) |

are, Wfh 3% qER 1 Y4 R & |
el & IR UE Faq Y 8 ORI, g,
HeHT, &Nl | Ul o9 IfAdRT H I
g | IR H J10T arg ¥ ISR Ui A gfg B
[ANT A "Ued W fHvr sfR st fereur
HIAT H INR BT Holl 9 YR H98 dF Ugd
df gArs 9 < drel eafy| Al ure #
Ufa el I & FERdr 9 9d @R, al,
THER & T § h a1l ST R el 147 |
I SR 8 W g Il & ARGSh H
39 el # T anfe fafdy foam famr fash
HH H A 2| 5 ARBAT BT AJER 7 TS
FHET| T AT B 3 TRIT g

1. IthT gIRT 3TGERT (Conceptualisation)
2. A= @1 ufshar (Speaking)

3. ST gRT 3fadre (Understanding)

I SR AT & JaiRe U ARDIOS
US4 R R BRAT B e BT YA IR
oreaTed |

@ Wefas 2, R faft avasfas 2|
TS Il & fasuRe Rigial &7 WRa
A 9 'Rl 99 yger ufourfed fear |
Teff wforfy (@ eT 500 8. Q) 7 WRpd AT
&I FET DI Framdg f6ar | srerarl # 4000
3 fau | arg urs # 10 7O # 2000 &Y 2|
formrgemas & forT faeRor & foam o

e SERT 14 AE=R A (FoH TR
H WR SR AV 10 H o) BT AR I
ToiTeT FEiRT BT | AP WIRA ATIAT Bl
ST B | sTel fafy & el i forfoat o
quiATST § HH FHA B |

9o 9 @R T3 (Vocal Cord) | H1:ga
STEAH & ShIg DI du] Bl el &l | ISRV
@ WM (H3, qIg, T, &, 31 IR IR
W (g FA-3MEH [dHeT & JAER W
3TCUUTUT 3R HETHTOT) T TR A1 Sidhd 8
3R T 8F W WY 3R IEN B ATAR
affepa faa |

Iof FYE W I’ 99T 2| 919 H U
AfEH W BT "US" HEd & | Y a7 31fde quit
P TP TR A FAFIE R 99 907 Afd 3R
TR BT "3eR” (syllable) Hed & | 3@ WA
STIRT T R |

@, g, A, 30, g .. fe gof B gt dfre
g (@), I (), T (@A), g
(@), f@ @ T+s), a® (G+m+®)
anfe | seR Qi wWR &R gul Affre @

TS SR T 2 |

qui—> eR—> & (Hfdh)—> qg—> 1



qrRg ¥ feparue, A g, fhar fagmor ug,

3 faem, FHED — T P B AR

2, saforv URafdd g &l uedTfad fhar|

M faRIver ug B 9ad § | U | I e
{ A 9 B 2 |
T 7 AR B g, 9@ 9Ed SR
ADIRT A9 IR | |B SMYfAD =i
J HEpd B ISR AR HEE afg & oy
ST AT 2 |

HHT AT B T faRvaTg -

1. SIS JUATAT AR FEIT ATHIT

TR 3R S STT—3TeT HH H
HBeUAT B g G1g ¥ wes A

> N

SUTT UT & YN ¥ Adhea] g

faarR

5 SRRR 94g e (BORI a¥ )

6. {3 W (Meta Language) — fddl
AT BT aR9INT & & W g3
FepeR ST A @ wed ¥ yaR
BNF Hc9™ &I Panini-Backus Form @&dT
e 8 |
[Ingerman, P.Z (1967), “Panini-Backus
Form Suggested”, Comm ACM 10, 3, P137]

g Pl g UYed W I@aren fafd
D AR R 9= e © | W¥pd

meRa <a=mr il dsnfee ® 1 = forf
IR—eq=ITHD 2 |

AT & | HHYER B IR 9T A
faft w smRa €1 dwer iR HRgfaed

eIRITHEG blars b1 feoirsd INSCRIPT A6
AT AT | STITHS qUIHTT A N dbIfed
%P ISCII (Indian Script standard Code for
Information Interchange) HIMd §91IT 7T |
TN AFBI & Uldd B b HRY
iR—taq=1H®d UNICODE &1 Jae- & 9T |
3R I\ faIf smenRa QWERTY @lars &1
B TR 92T | MEfhiRrre seforot Samrarol
BT HEE I HIGgS WIEHIF IR (UAT 99T 3iR
fafd & Heor AT SMNE §°aT ST NET g,
AfFd IR—eg=rcAs I It ® ea=neTs
AR 9T MR faIfd &7 IR & 9
AT AT Sfeel §9ar & | aRafa <a=rmy
H P9 40 SO 3MR 15 WR, 15 AT, 10 =T
g ud 10 g udie € | 3% A ol &
26 il OR a7 A & JIRINT HRAT BIAT 2 |
gfere faft amafa amenRa (Glyph based)
8, WRITHS el § | IRARI ARl & Jga
(95% < TfIPp) AT YARTHAT FCHE UR
g & a2 faRy ferel (Diacritical
Marks) &1 ST GRebel B I BRI T 4l
B A B | BB Uil B FR—R AT 81 @ 7 |
f=r=Ror 1 U |9 Yh BIAT 2 | ea D
Bre H URAET gAY B AER g0 B,
3= 9T eaferait dl WY foreifdsd eve &1 Uraerm=
fear S Aohdr B ISP FoH B Gl WRI B
fore | oH—aR Ud @i —eR—aio AfTs
quif & oIy, S —aio—aR AifTe quit anfe
% oIy dre &1 Uae 16—fde «a=Tdd dIe

caHtaroll & AN H AT DI BT AT

# 99d 8| PUnicode & AM®IHRU TR AR

B3| WRA H WRAY 9ISl H HGAHR]
B T I B o0 b doide T g1 T
gY R %3 7Y Wolae R &1 ae YT ¥
IR 1181 @1 ol Tdhid W¥pd U= MR

TP 2 |

YT e @ forw uifory & g few v
IR FaeR ¥ Jafeld dR& Afed fhar—afad
TRy AT (Case Based Verb Centric Syntax)
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&1 faeeryor fohar—afsd Tl 8, G & |
greaTe AT fasntEl & gRr vRarfaa faeryor
H 9 B G ug (NP) iR fohame (VP)
@ ©U H qo—umEr # i fear Srar €

Scheme) # &I, &af<d aTq IR sHD foraifdd
WHY H UHwadl 8, ol A, 99 e,
a1 for@r| we 3R g% yed H YHwud
g g o= # fra-afsd aRe favfke

TRATT AT9IRN & A #§ 59 e Ugia

W1 3BT Bl VET & |

| WIe S AR & I | et
Seafdr ofvas (UNL) @& fa@ra # ddhedraii
% forg 3RSl eIl &1 vt fohar T, <fdd
el H el ST T | GTq MRS Heha e
{ I AT HeAT B e BT Al 4 B B |
gRN—4R yargd™ 8 IR ARAr dEard 7, &
BT AT W (3BT H) THT B dTell Uell 2 |
HAA U H T I Udhol, g8 U H AR,
areld § O Al RIS dhEdidl 8, e
Ps IRV B | S e AcdfdhT B
forg Hemer 9T (Intermediate Language) 1
T Hpd Ahed-Tsll Bl MR 6 b
ST Sfad @R 9 CNL (Concept based
Networking Language) &8 Had @ | A%pd
& FIIHG qull B AR W G qrumll &
forg PUnicode (Universal Phonetic Alphabet)
¥ fesmsd Agw@yol M| Semantic Web
Q1R 99) feursd ff Iy 3R de Tra®
P TGl B AR R Aefd | g
geE W JARAMNG RS AR HH
BT |

9 UBR B oY gd ey feema
BT Foold AT | 39 Y & —

“Irated S WIS dRIfeetaterd |

SeUN Bl gfg gifed ®1, A5 <alcirol
(Disruptive Technology) & fd&r T | o
AT §7YC ed-aTHd bls (Phonetic Encoding

AYh T UGl BT G WY ¥ fIeivor 8|
fqeeprorell @& folu Swepd SMaTRd e
AeHTcHd Ahedd Ieal & WANT H HedRe
T (Intermediate Language) @7 fa&rT &1 |
9 99 BT A g9 @ T FXhel TR
TeTad womel (0S: Sifarfer Ren) &1 W
faera faar <y |

73 amfe H Ui, JeR & Ie, IS,
RT STR, iR A # IATfe &1 ARTSh
R YT ST AR e by S B
FHTaT § |

STl HI2H gf (Artificial Intelligence)
& TN W fRren, e, e, war &= anfe #
980 GUR By o 2 81 Al # 9 @=Ircs
$1YC HE<ayul YNTETH PR Aol & | fa=qeamar
H gre 3raIE @I He<l 9¢ Vel © | ardh el
AT & oy ITIRT 81 Fahell 7 | | eRul
# o 39 faur 9 erew uRumw o wWad € |

TRANT—IH 5 SUYH caialioll & [
IR TANT—HaET | A IR WRATT AT
P IAYIT—INITIH TG MY BRI ARSI
HDHI | IR A1 & AT Hl SRR 95
BT [ SR SaTatron # fasavaery ufag <
T YEPBR 9IRA AU HIHT, AP, 3R IRURFT
S Bl WART U9 O G a9 & forg o)
e THG HIFdh Td Cadldlon & e o

JhdT B | MATR IR — Jbeu I RAfg |
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ARG A : “Pge JABIA HATST B T8 P ghegerar”

International conference on “Al for Resilient Happy Society”
8 — 9™ January, 2022

Indian Institute of Information Technology (IIIT) Pune

HIT gor <1 IS gebrer ok Rierm Awpla S I & Wedl ¥ "gge el ATl
% forg o2 gfgaar (Al for Resilient and Happy Society) AW R SIdRRISER FRTe 8—9
ST 2022 BT TS AT H IR & oIy eegdhdial 7 o+ Red tR f{=dl 4 forg
HoT | 28 UOR I G & Al 3l 9 Ui & o1y wiigrd T T | 91T AT 31R Smisi
BT U fIaRoT 59 JR 8 —
8th January 2022 (Day-1)

Time Event Duration
2:00 PM to 2:02 PM Welcoming the gathering and Saraswati Vandana 2 minutes
2:02 PM to 2:07 PM Welcome Address by General Chairs 5 Minutes
(Dr. Tanmoy Hazra followed by a brief introduction about the
conference by Dr. Rahul Dixit)
2:07 PM to 2:12 PM Address by Prof. Om Vikas, Editor-In-Chief, Vigyan Prakash | 5 Minutes
2:12PM to 2:13 PM Introduction of the Chief Guest 1 Minute
2:13 PM to 2:28 PM Address by the Chief Guest: Dr. V. K Saraswat, Member, 10-15
NITI Aayog, and Chancellor, Jawaharlal Nehru University | Minutes
2:28 PM to 2:29 PM Introduction of the Director, IIIT Pune, 1 Minutes
Prof Anupam Shukla
2:29 PM to 2:34 PM Address by Director, [IIT Pune 5 Minutes
2:34 PM to 2:35 PM National Anthem 1 Minute
2:35 PM to 2:58 PM Buffer time-1 23 Minutes
2:58 PM to 3:00 PM Introduction of the Keynote Speaker 2 Minutes
3:00 PM to 3:45 PM Keynote address by the keynote speaker- 45 Minutes
Prof. Debasish Ghose, [ISc Bangalore
3:45PM to 4:15 PM Break-1I 30 Minutes
4:15 PM to 6:45 PM Track-I Paper Presentations 2 Hours 30
(Al 'in Industry and Agriculture) Minutes
6:45 PM to 7:43 PM Break-II 58 Minutes
4:15 PM to 6:45 PM Track-II Paper Presentations (Al in Healthcare) 2 Hours 30
[Parallel session with Track-I] Minutes
6:45 PM to 7:43 PM Break-IT" 58 Minutes
7:43 PM to 7:45 PM Introduction of the Keynote Speaker 2 Minutes
7:45 PM to 8:30 PM Keynote address by keynote speaker- Dr. Abdallah Khreishah, | 45 Minutes
New Jersey Institute of Technology, USA
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830PMt08:43PM | Buffer time- 2 13 Minutes
9th January 2022 (Day-2)
Time Event Duration
2:00 PM to 3:15 PM Track-III Paper Presentations (Al in Education) 1 hour 15
Minutes
3:15 PM to 4:00 PM Break-I 45 minutes
4:00 PM to 5:45 PM Track-1V Paper Presentations (Al in Society) 1 Hour 45
Minutes

5:45 PM to 6:30 PM Break-11 45 Minutes

6:30 PM to 6:32 PM Introduction of the Keynote Speaker - 2 Minutes
Dr. Sharad Tripathi, Fluidyn, Paris, France

6:32PM to 7:17 PM Keynote address by keynote speaker- 45 Minutes
Dr. Sharad Tripathi, Fluidyn, Paris, France

7:17 PM to 7:30 PM Buffer time-1 13 Minutes

7:30 PM to 7:32 PM Introduction of the Keynote Speaker - Prof. Shive 2 Minutes
Chaturvedi, The Ohio State University, USA

7:32 PM to 8:17 PM Keynote address by keynote speaker- Prof. Shive Chaturvedi, | 45 Minutes
The Ohio State University, USA

8:17 PM to 8:30 PM Buffer time-2 13 Minutes

8:30 PM to 8:32 PM Introduction of the Keynote Speaker - 2 Minutes
Prof. Sajal Das, Missouri University of Science and Tech-
nology, USA

8:32 PM to 9:17 PM Keynote address by keynote speaker- Prof. Sajal Das, 45 Minutes
Missouri University of Science and Technology, USA

9:17 PM to 9:30 PM Buffer time-3 13 Minutes

9:30 PM to 9:33 PM Closing Ceremony: Welcoming the gathering and Introduction | 3 Minutes
of the Chief Guest

9:33 PM to 9:48 PM Closing Ceremony: Address by the Chief Guest — 10-15 Min-
Dr. Ajit Kumar Chaturvedi, Director, IIT Roorkee utes

9:48 PM to 9:53 PM Closing Ceremony: Vote of thanks 6 Minutes
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Following is the list of papers accepted for presentation after preliminary scrutiny:

S.

No.

Paper Details

1

iRp-fdeciuer Ud Areig-AAefiar sidyss
Discourse Analysis and Man-Machine Interface
Bl
Centre for Endangered Languages, Visva-Bharati, Santiniketan
arimardankt@gmail.com

geeie 3T RFew (3msand) R amenfRa WE Foil Her &1 Uh ifdrea fEomge
3R fIer=T gRemor

An Innovative Design and Development Approach of Smart Energy Meter based on
Internet of Things (IoT)

anfeca far’, amely aree?, yavr {AR gsifedr, o amer

1234 Department of Fire Technology & Safety Engineering, IPS Academy, Indore (M.P), India

! adityatiwary0217@gmail.com, ? aashishy271@gmail.com,

3 pravinbadodia.2011@gmail.com, * vbanodha@gmail.com

Iy 3AfTH @ debeltepl Uz 3nenRd farderor yomedt

Proctoring System using Deep Learning Techniques

JTHT JSTTSHR, Yad AR, UM BIARS?, Tasid HiR¢, qus [{F8°
1.2.3.45Indian Institute of Information Technology, Pune, Maharashtra, India

! anaghaajnadkar@gmail.com , 2 bhuvanthirwani@gmail.com ,

3 kunalkanade8@gmail.com , 4 navjit3010@gmail.com , * bhupendra@iiitp.ac.in

U RRA dcad Alse Bl U B URMHG TR0T A WY @t Ut B Bored
3R Sffaryy Aol &1 UdT oI

Detection of Fungal and Bacterial Leaf Diseases at Early Stage using Deep Neural
Network Models

AN HAR ORI ITH e

'Department of Information and Technology, National Institute of Technology, Raipur, and
Assistant professor in department of computer science and engineering, Shri Shankaracharya
institute of professional management and technology,(Chhattisgarh), INDIA,

2 Assistant Professor, department of Information and Technology, National Institute of Technology,
Raipur (Chhattisgarh), INDIA,

*y.rathore(@ssipmt.com, ? rrjanghel.it@nitrr.ac.in

IEHRS UATOIG @oll Aferds Weibiha & o0 UF AT oid &l [Seliga 3R
faala & @ e

To design and develop a generic framework for multifactor authenticated key exchange protocol
faae gaR R, i feam?, <. R ey

12 Lovely Professional University, Phagwara,India

*GLA University, Mathura, India
! sinha.vivekkumar7@gmail.com, ? divyaanand.y@gmail.com, * saroj.pandey@gla.ac.in
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AU daee AN FARTBRIR BT IUAT Bb sAtoil Rioaar & R ot
uRfde sfasrarft

Early Prediction of Arrhythmias from ECG signal using Support Vector Machine Classifier
AT HAR AT, SF TF qREFe, €f U & drearir, S rgud e

LZ3MITS Gwalior, India

“IIIT Pune, India

! manojojhal 5@gmail.com, ? dr.s.wadhwani@gmail.com,

3 wadhwani_arun@rediffmail.com, * wadhwani_arun@rediffmail.com

AR Yo B AT P YUraT a6 Ugdd B U vH-US Alsypierar smenfa
Afdwa AT dk ;

M-ary Modulation based Medical Image Watermarking for accessing Quality of
Service of Communication Channel

SeelRl AR IUATS’, S, Ghol HAR AT
12Chhattisgarh Swami Vivekanand Technical University Bhilai,(C.G)
'ullasagrawal01@yahoo.com, ? pmishral 974@yahoo.co.in

[oT & Al &t afforamr

Role of Al in IoT

afefdy fgad', €fo ANIE HeramEr,

L2 IIIT Pune, India

laditidwivedil 9@ece.iiitp.ac.in , > nagendra@iiitp.ac.in

IHBAAHD TEAAB gRT I g8l Jb MASnI® WRiazpise AR A &g
SR Ud Bl giAUE ¥R g &bl ae

Electron and hole transport layer material selection for high efficiency MASnI *
perovskite solar cells via computational optimization

gRH ST, THA YA, Hord forare

! National Institute of Technology, Goa

2 Photonics Research Laboratory, S.0O.S. in Electronics and Photonics, Pt. Ravishankar Shukla
University Raipur, Chhattisgarh

2 naman.shukla43@gmail.com

10

PIfIE-98 FEHAR! B UG AcAidha & AU 3aet AT

Novel Solution for Comprehensive Assessment of COVID-19

<9 9IRT UieT, ©f. Mg Qe Ul IuH g

123Indian Institute of Information Technology Pune, Maharashtra

' pandadevsourav@gmail.com, 2 rahul2012ism@gmail.com, 3 dranupamshukla@gmail.com

11

&u dfeior Alsel BT UG BB UHASNRINE A AT AT BT qofTahoT
Classification of Brain Tumors from MRI using Deep Learning Models

I\ farg AR, ST, TR, 3R, S

12 National Institute of Technology, Raipur
! ramnivasgiri7@gmail.com , 2 rrjanghel.it@nitrr.ac.in

10
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12

B! B DAL BN AT ool B [T Th HAaaT 3R 3uARN Breiers ghRemdor

An Efficient and Useful Hybrid Approach for Detection of Lung Cancer

AUH T WsddY!, ‘S ofUl g

! Department of Computer Science and Engineering, Shri Shankaracharya Institute of Professional
Management and Technology, Raipur (CG)

*2 Department of Computer Science and Engineering, Shri Shankaracharya Institute of Professional
Management and Technology, Raipur (CG)

! d.khadatkar@ssipmt.com, *? jp.patra@ssipmt.com

13 | smgddar Riftben 3R srgRiana & fow snféfslimer Sefecta (@-3ms) womeft &t
3racirpe
&l e
AE FQer®, Tegs U—aTE U, SRRAT—Wd H0H b dg, g, AeRTg, ¥R
lakshmip(@cdac.in

14 | 51é 1 dATfereRar 3R Baiferor @ fow Sevae 3 R (3msand) we amenfa
U 3ifdrerd fEomse R ey gReamtor
An Innovative Design and Development Approach based on Internet of Things (IoT)
for Smart Home Monitoring and Controlling
anfec fan’, ok, v, Hedls 2
! Department of Fire Technology & Safety Engineering, IPS Academy, Indore (M.P), India
2 Department of Electrical Engineering, Shri G.S. Institute of Technology & Science, Indore (M.P),
India
! raditya2002@gmail.com, ? ravindrasmandloi@yahoo.com

15 | ga geifiers fapuor &f & Bet & fou 31-309T Bebs oy SdicTon
3_Level Cascaded Inverter Topology for Reducing Total Harmonic Distortion
TATHROT AT, JTedd Wi iR, e wRedr, XS
'Rungta College of Engineering & Technology Bhilai, India.
234 Department of Electrical Engineering, Rungta College of Engineering & Technology Bhilai, India.
"' hemkiran1996@gmail.com, ? albert.varghese@rungta.ac.in, 3 s.bharti@rungta.ac.in ,
4 rejo.roy(@rungta.ac.in

16 |t Rres & uge sifipad R wige $fbor adellal &1 3feae 3R e
Study and Review of Maximum Power Point Tracking Techniques used in PV System
fofia HaR, eread S avffa, Faged wRe, Y&
Department of Electrical Engineering, Rungta College of Engineering & Technology Bhilai, India.
! vinitgavel555@gmail.com, ? albert.varghese@rungta.ac.in, 3 s.bharati@rungta.ac.in,
4 rejo.roy@rungta.ac.in

17

3HTd UUSUS &1 U b AR Kot diasgarft & fow ve asfos
gitepIvl: T Jate

A Hybrid Approach for Solar Power Prediction using optimized ANN: A Review
aToreT S, RS IR 2, sfeae Wi el

'"Rungta College of Engineering & Technology Bhilai, India.

23 Department of Electrical Engineering, Rungta College of Engineering & Technology Bhilai,
India.

! prajeshjain!O@gmail.com, ? rejo.roy@rungta.ac.in, * albert.varghese@rungta.ac.in

11
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18 | fr—diaRag-duRier smenRa agzaia seady & Barga & Jma
Nine-level Switched-Capacitors based Multilevel Inverter with Reduced Device
quTeT ged!, Yol M, 3fede St g, e AR
'"Rungta College of Engineering & Technology Bhilai, India.
234 Department of Electrical Engineering, Rungta College of Engineering & Technology Bhilai,
India.
! purneshpatel07@gmail.com, ? rejo.roy@rungta.ac.in, * albert.varghese@rungta.ac.in,
4 s.bharti@rungta.ac.in
19 | xares Jar F waegeerea gefooid
Computational Intelligence in Healthcare Service
MBI HAR AIE, HiAAT STH:
12 S0S in Electronics and Photonics, Pt. Ravishankar Shukla University Raipur (C.G.)
!'sahulucky 14@gmail.com, ? kavithakur67@gmail.com
20 |xarew & & ¥ Scede 3T R
Internet of Things in the Field of Healthcare
eIl A, Utheel SN 2
'Pt. Ravishankar Shukla University Raipur Chhattisgarh,
Disha College Raipur Chhattisgarh
lvaishalisoni2310@gmail.com, *prafullavyas@gmail.com
MASHI amenRa a8 ARerses Aer Ao fafor, guest vd [oTs & & &
21| Somraras
TiO? based Dye Sensitized Solar Cell: Fabrication, Characterization and Potential towards IoTs
IIUH AT, HIGH AR
"Department of Electrical and Electronics Engineering, Bhilai Institute of Technology, Durg, India.
“Department of Electrical Engineering, Rungta College of Engineering & Technology Bhilai, India.
lanupamagrawal 1 23@gmail.com, *s.bharti@rungta.ac.in
22 | argees e @ e e gigemar srr gar afe & eferer & Rrecivners
el
Analytical study of the role of youth power through artificial intelligence for
community development
L WRAI", BiUT HAR AL
'"Rungta College of Engineering &amp; Technology Bhilai, India.
2Amity University, Jaipur, India
's.bharti@rungta.ac.in, 2dr.kapil@ieee.org
23 |forem & & # wAfe Wz B awelin: TH Aderor

Machine Learning Techniques in Education: A Survey

RO A, T BoRE, us e
Department of CSE, IIIT Pune, India
lomprerna28@gmail.com , *tanmoyhazra316@gmail.com, *bhupi.pal08@gmail.com

12
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24 | phe gigaar amelie d AT Biodliced 0T e BT I
Advancements of Photovoltaic Grid Integration System with AI Technology
AR GAR', 3UH AT, FIgH RAP
123 Department of Electrical Engineering, Rungta College of Engineering & Technology Bhilai,
India.
!'sourabhajgaley@gmail.com, 2 anupamagrawal 1 23@gmail.com, 3 s.bharti@rungta.ac.in

25 | = a1 ATfereRar 3R daiferor @ fow Sexae 3 R (3msand) e amenfa
Ue sifdea fEomsea s e giRemror
An Innovative Design and Development Approach based on Internet of Things (IoT)
for Smart Home Monitoring and Controlling
anfec f[an’, ok, Ud. deds?
"Department of Fire Technology & Safety Engineering, IPS Academy, Indore (M.P), India
“Department of Electrical Engineering, Shri G.S. Institute of Technology & Science, Indore (M.P),
India
! raditya2002@gmail.com, ? ravindrasmandloi@yahoo.com

26 |grs diceat B & F POA FhgAT dbelld B AU IMATH
New Dimensions of Artificial Intelligence Technology in the field of High Voltage
AL RG] !, JTHTE SNaRKI?, AARN aT8v?, 29y ofre ¢, anfeca g Iouider
12345 Deptt. of Electrical Engineering, Rungta College of Engineering &amp; Technology Bhilai,
India.
!'s.bharti@rungta.ac.in , 2 aakashshri99@gmail.com , * manorajdahare123@gmail.com,
*himanshulal.11@gmail.com , *adityasinghujjwal007@gmail.com

27 | 3@ vedler Wiazdrge AR At &g Fha aferor gRemror
Machine learning outlook for high performance perovskite solar cells
T a9, Aot faariR
2Pt Ravishankar Shukla University Raipur, Chhattisgarh
! naman.shukla43@gmail.com, ? drsanjaytiwari@gmail.com

28

THSITATU 3R Acteips AgsddA U= anenRa s fBfoted axarer e
New Digital Signature Scheme based on MDLP and Multinacci Matrices

Ao e, v, 1L Er, Ged Rde

'Department of Mathematics, Rungta College of Engineering & Technology Bhilai, India.
“Department of Mathematics, Central Institute of Plastics Engineering & Technology, Raipur, India.
SDepartment of Electrical Engineering, Rungta College of Engineering & Technology Bhilai, India.
! manjusanghil3@gmail.com , 2 crexam2018@gmail.com, 3 s.bharti@rungta.ac.in

13



UGC-CARE Listed Journal ISSN : 1549-523-X,, Terai semret - fori wa draifiment et St ;19 , 37k 4, stear-fa@wr, 2021

IAATST AFT A Jge AATSl B Jold d PoIA JlegHdl Bl FAscd
The Importance of Artificial Intelligence in the
Creation of a Vibrant Society in the Present Times
Sl fIeg $AR  w¥EEd
Dr. Vijay Kumar Saraswat
Member, NITI Aayog, Govt. of India, & Chancellor, Jawaharlal Nehru University

vk.saraswat@gov.in

afefpldrra Sefereia - Al

L AN M BT AR AR SMAM T 8, <Afb SRR FeAl H SAM Sl FHm3it
BT G 3R GROTH I DI &9 37 Sl & o I§ P glgaar (@nifbRraa gefaoi)
FHEATTT B | Ig SR IS @t I=1a oIl # 9 U 2 | Mfiefhlga gefonia & S\a <A
Fardf & R Iz geforvie 7fH, fRly wu 9 gefomic F9er UM &1 99 &1 fagm
3R ST &, stifd gs #eiHl gRT Uefa fhar a1 gcfofold & | a9 # 89 Al & A1
THM TRE & IUBRVI ¥ BN 8 &, SRRV & oy, IR HSIRR, R, Aldgd, TR,
qfear 1, anfe | g iR vrenfran & 39 I #§ Al 1 w9 geforol emoidd gaR Siad
@ ST BR UBE] Bl UHIfAT R R8T © dlfd GErdl H GUR AR BARNT A9 AT Bl T
¥ weg a9 |

Al -2.0

Al 2.0 3IFHIT BT T =TT =RV © I U8 60 auf & Al e ¥ &= 21 Al 2.0
Aal @ difgd fhareara o aRepd &3 @ folt wafde gigadn ok oM gigwr o
UHIHd B, AR AMG Siad (SIg—Hfedr R w@rad yometl) § AFa IRR (Fefis dafda
intelligence) &1 Ueh AT 97 Tb SHBNI Teblpel DRI |

39d AR, I8 <fFd Siad, IdTe, AR SYANT IR TITaRYT Aled ATHERTG TR
@ Gdg H GG <1 D T 719G A Bl USH, FEfAd B 3R gAdIer bR+ H A& BN |
9fasg #, Al 2.0 @1 WA ¥ 719, A9 fderd, aiRRerfas wRefor, e geee sk faxia
SR dfed SIfed Fpaifud vonferdl & @rer sid-fiar & for JeaR ofagfe &R yvrdl uee
O R H \eH B | Al 2.0 I IuER, I@re fSSTEH, Iholl R iR FRiga grsfd
ST ARSI BT TR B H ) e en |

Al -3.0

Al 3.0 U Al 8rfl, ST <Ii8% 3.0 @1 Wifd, U7 "BeRR” 3R U "AffedaR’ SHi Bl
gRafd Al © | o {6 3 <@T B8R, I8 “AiveddR” &I 31ef dIvd iR 9 7, o &
g ol H 8IaT 8, 7 b Al &7 aR<fdd AId dls | IRdd ¥, 39 Hed H, JId Bl "B},
Al @1 "FRL, BT AR BRI | U9 @ & Sl @ oIy /e @ & AId dIe @ Yo #
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A FHY H gge TNl b Gord H P fGHI HT Aecd, S Ao FAR W@

wed Al <rafa & fog, e wW@d @ wfow
P HaTld BT | RS, IRkIfdd HRER H
gRadd & H FeH &1 & BRUT Al Bl
g (SAERY & fou, ge @l aif¥e T
AT oo @ fory <ifafRe URRR Sfen) e
Al &I 3R W 31fd® waazar fferd, ik #
HEm 6 g7 I 9 FeaH Al €1 Al 30 B |

Al 30, Intelligence # TS famrT I~
PR Fha 2 |

fasg # apfl T Al 3.0 BT UBAT =RIT Y
T8 gor 7, fohg w@ v B, ar fasg uge
ST & | AL 3.0, gfgwr | a1 AT H
gfg I~ PR Fehar B, o Al 310 4Id
Bre BT YA PRAT & 3R A AfdD
A s Wed 91 b foru e | srfs
PY[ST AT Ul BT & | Al 3.0 & R
TFRISY a4 IR Ue arall U49md, 3rdal a1
TR ©U W, MTRISdG 81 |

Resilient 3 @ ?

T IR R, THIAIHGS 89 & o1y, Al
IR AR g1 Bl faRad Bl &R 8

1. IRRIfET & argame 9+ oiiR ¥ gRafda
81 Y |
Resilience AEd & oA © | d&ordl
gRRUf &1 AHeT dRd FHT Al BT
Resilient 89 @ forg ®® WAEd @l
AT HAT BT B |

2. aRerd uRRefoal S qof Fomme e
3R SUeTel e URgedl bl el ST |
Al 91fdd gRgedl ok AHEml o1 T
3ITEI S[Eel U&TH Hchl © | Resilient Al
& fou smysr U aRRefl @1 o
PR DI AAIRAT & Sl A~ HHTY
3R 7% & forg st ufafant et

cad

3. W el & werdl Bl &g W I,
3R WY ¥ UBel W & I ©g o
Refodl = &g oW QT & folv g
AISe Bl 3MERIBIST FRA gY) |
Resilient Al 3mU® g IR Srddrfers
It B Hfeld a1 2| M WA
el IR S9 e uRumAl R &9 R
IGd 87 MY S U HRA Dl DI
P I & SIH SIET BT WG dTell HiSd
MBI AHT HRar &7 e 3ifeH
&g qb Ug - & (g A9 I yRReIfAT
BT B TR B DA &7

Resilience & el =1 faQwams

b Resilient Al &Y 3R 39+ TRy
B A, dIFd IR BRI IR &R ©
forg, feraforRad 9 vra fagmaret R faar
BT AT |
1. SIRgAT &1 FHSHT
YT SIRIA YdeH — IT SRGA] Bl
THSET — H GUfdd @Rl Bl FHTEAT
R THRAT BT HUAT AT B gD
ded, Jg IR HRAT & b Mg SiRgHT
P [T MR THRAT B fhasr e
TRE UEAMT 27 MU IRATHT SIRHAT Bl
afth wU | o B fbar 87

2. ufafsear are=n

faperar Are @ik ywra faversor (FEMA)
fawerar & wwifad fdgel &1 ugam &
3R IOl &I FARIST BT I~ B
Ugel b H AGE HRAT 8| Uh R o
31T SIRGHAT BT FAST ofd &, ol 3179 Ufehan,
FATTT fawetar Ars, FaTfad wHTd, TR,
Rerfar T iR aReme b @ e
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B B oI Udh Yomell  fAdsRid axa
g, B SiRgw wafear E=m (RPN)
T HRd &7 FEMA Affed?R 3R 3
# 9gad yaferd € — Al & &3l § FEMA
BT TSI IR AR BT 8 W 8 | TR
vl H, JURER gHedr M WR, JAUD!
gfafear @ 8rfi?

3. UHId AJdheld

qarga Hed aee (FVA : Forecast Value

Add) U& H19e% 8 ST IuANT gaigar

yfbar & wfafafel &k ufofiral &

TG BT qATH B & oIy far Srar

g difs I8 <@l off 9 & I Jeg quq

PIA B AT AT H U AR ATHE

AU® 99 & foly FVA # Ydare seroid

DI AMHA HIAT THS HRAT 8, Sl ATADT

gRad=elier aRRerfat & AR & forw

AT 81 BIF W TIWSe AT AT 3D

aigAE # Hou qeF av W8 2?

SIIRGH @R resilience @I JSHT I
IS T3 A TE & — 8 390 Al & uRgw
H fhe T & U dadl IMYMBIBRI B
g T 3fd H, TP Resilient Al ToTell g9
& folT qo SIF arel 979 W% © 91 3
SIREA BT AFs 87 T fhell & U SiiRkad
@ fore 13 wfafehar From 87 wwmai, genfera
AT YA, & FHARINE & oIy Iy 39+

AT B FH & A1 DY AT B &
87

Resilient Society @ foiw Al &1 Fea

> P gigwr (Al) BT S UHE dheid
HT AT 2 |

> UG TAN 9Nl R 9gd 991 U9 T |

16

98d—4 AHRIHD JAEl & ITATdl, SHD
O THRIAS J41d T TR T 2 |

> N & foU S 9 §e W ged g,
SR & fory, e A1 fher e | fag
W @ A § R Toreiars #Rfear
ST 2 |

> A g g AR 0o AT g WiT
MOIAT BN JARIT FRA &, TAT BB
3R T ygar @ A ge aRd 2 |

> B9 39 sa, Aifsdl, difedr ok ugaH R
WRIT &l B bl | SHIBI, Feild 3R
TR WY A A GRl A e d |erd
=

> gad g s[RI a2l &I g $ik
e dAl § uRafdd wxAr gael
FATSI BT b HecdYUl AR 2 |

> TH Al dmd 996l 95 Al drenfifear
T e Imfed TeaRud  Aedad
(Generative Adversarial Networks) @
PRUT B Il WX BT gea H e
21 Resilience @I 39 TRl & AHRIHD

T B WA H @ AT FhT ¢ |

> B9 39 ATHAT Pl UG A B oIy O
BRI BT IRATd BT & ST,

A9 SR dTa |

RwiRel/ Jama

1. 1eie J199 =0T, TR T, RATHDT,
forsqerar, =, gaTaferaT, Rerar ok e
& e § Aa—dbigd Al BT IR &Y |
dh-Tal 3R greifae ARt o gaifor
BN | Uh Hifold HFEDRR HURET Dl
3[UTU |

2. OECD Al fugidi &1 a#d= & |

3. Al yonferal & =T 9iHq fAofg—faafor




10.

A FHY H gge TNl b Gord H P fGHI HT Aecd, S Ao FAR W@

o THdT d wU H BN, 9 B ufovemmH
@ w0 ¥ | 9301 B Afde voic & Wy #
T WeR R S soidgi~d b AT
ggaE 9 T |

Al vonferai # e dbar iR aRe ¥
P AITHT 2 |

forsgerar iR AmMTe =g 'R Al & U499
BT 3D oA B v Afgaw, iR TH
Hferd P d8ak a9 B fov HRIIS
AT BT aRYIRT BV |

Al 9 wedfg o Aol @ forw

Jg—feqeRe gRedIoT =T |

TgaRoT IR Al & 999 bl A | Al 9
Gaford ggell, WearsHl, fag—aiyor ek
Hifm w vl o9 9w gdaE iR
ufasy =1 Gifedl @ wolrs W IR &Y |
e ulesgsd # ser SR denfie!
Afdedr @1 eHe BN | ISl SO
qgell @ fawR & | 9FRe & v Al
Jrerar Tfafaferay 9919 |

Udd WRAR H IR G—20 WR R TH
wWad AR gg—favaed Al SrarR—Ifd
i &Y =T B |

Al @1 fafafia exa 979, Al @R 9
5 w@d: Al) & STINT W T ARL B,
3R e IR—erHR gRedIv o=y e
forey fafdre <o & o9 S <o & AL &1

11.

12.

13.

14.

15.

IRFNRTT FRT arel R R & |
Ag—dfad Al & |1 Usqsil Afed Ua
AME TTeTaetl bl R & |

A 3t (AFa—afed Al ¥, 5T &1,
IRUGIdT WR) & AT A Al S0
BT 3B dX & forg A=m KPIs &r
IRV PN |

A 20 Q- Al mER-TIfT
IE—OTIMNIAHD Al JrR—Ifd afAfd
B AT PN |
AMa—dfed Al @1 3R &9 Al — uRuad
U GRT @F T8 WY BT AT B 8k
S ol M & forg g Al —dRuad
<Ol B WA FRA B AIbI DI TEA™
PN |

fl WBRI & oy gearerd gfeaior &l
3T 3R AR & & ol Iuerfer—aRor
(ATgee™) SR AHIAHT &I uR¥TT 3fR
AT PN |

forsaef

Al &1 YR AT U6 81 747 & b 3rd

g 39d A1 B o9l 8N 89 36 e,
forzr, Sfffsar, NfSAT iR ugam™ W wR_Rar 8

PR Fahdl | ST B4 deblel U Al — 31del

o

TS BT AT AR B Savghdr B, ol
TEURNEdT iR S SR WX AR 2l |
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FHofteT ATl ddbeilch T IUADT BIB COVID-19 HEFART DBl JAHIET

UNDERSTANDING THE COVID-19 PANDEMIC USING THE MACHINE LEARNING
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AL

PRIAT a—IRA I (COVID-19) T wR H wW@Rey &1 gfte | vs TR f&ar &1 fawg a9
TAT | $6 G R H 3, |mifore iR Aiepiis fafafedl of 7R w0 9 wafad faan
2| 39 aERE WR EE a2 ARl faag ofTeT WaTed SwEMTe oTlel! SR fafdhear smygft
qdl AT B FART | FEY $R @1 © | S 59 T S Al bl TAT H iy iR fRmEe
@ Ucd &l F9sH & ot 3R U qaigAr drsd feosd &)+ & oI 9 T & HaRT )
B SFHRI BT 3MMaeID 8 | I8 AT A/ 2020 W A 2021 B ARM ARA ¥ Y€ AHAl &
THIFT fageryor oR menRa & | 79 TR 9 & 99Ifad uig IR sal (@1 Ueen, dHied,
I, TERTE 3R Aferg) # g Al @ Sfidel &l W A fHar 8| el wu 4
SUYE 3ffhel & MR UR, YA (Regression) faveiyor died &1 SUANT YR # Ugell 3R
A COVID-19 TR & SR AWel & der &) wfasgarft & fore far wr g1 g9 Aredl
& IS UROH A MY 8 AR &9 U1 & & afq 14 919, 2020 ¥ 30 deR, 2020 &
@ SN AT IS o HH w449 WAIRR FfS (RMSE) Wi 81l 21 29 A9, 2021 ¥ 31 ¥,
2021 & SR & Mt & forg, Al fef uien-ifge Jafaw aRemd <ar 8 1 899 R2 ot &
Al T BT B S U AiRE@ SU ® fF enies fhe ufme os & fhds a9 & | g
3o ol & ATy e WY URd @ ¥ |

ABSTRACT

The Coronavirus disease (COVID-19) has become a crucial health concern worldwide. It has
given rise to serious economic and socio-cultural activities across the globe; and the healthcare
system has been struggling to cope with the increasing demand for critical medical supplies. It is
therefore important to understand the pattern of rise and fall in the number of cases and to design
a forecasting model in order to be cognizant of the transmission rate of the disease. This work is
based on a scoping analysis of the confirmed cases in India during March 2020 to May 2021. We
have also studied the statistics of the confirmed cases in five severely hit Indian states (Andhra
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Pradesh, Karnataka, Kerala, Maharashtra, and
Tamil Nadu). Based on the publicly available
data, regression analysis models were used
for prediction of the number of cases during
the first and secondCOVID-19 wave in India.
These models have yielded encouraging results
and we have found that during March 14, 2020
to November 30, 2020, the regression analysis
with a sixth degree polynomial gives the least
root mean square error when compared with the
data. For data during March 29, 2021 to May
31, 2021, the fourth degree polynomial gives
the best results. We have also calculated the
corresponding R? values which is a statistical
measure of how close the data is to the fitted
regression line. We also present a comparison
with the state of the art results.

ST oaa: HioM gfg, UfaTHT (Regression)

SIRI ®I (3, 4)| I8 AFAT AT S BT
5 COVID @1 Tl ofex ¥l 31 &1 FHreT
g, [ wah 9R R fafdcdr a3 & gl
e @1 e gRf1 | gafory I8 Agayel § b
Ugcll &l o8}l & QR Hsh{Ad AMSl H gheg
3R fRTae &1 vgRy &1 w9 SN, SR &
afasy # foeft +ff Refa & forw R &1 o
@ (5)| 39 TEUA H AME 2020 H HS 2021
@ QR 9Rd H COVID-19 Hhifd a¥al &
IR fagelyer & forg dfei=iige afaee
Aieel BT SUANT fohar m )

2. AT Aderor

o gfg EniefhRma geforc) ok
7N AT daie oS @ fagey & foru
BRIGHE | U diRad Ared (6) iR

faweryor Aiga, 7N Af T, JIRTHYSS,
COVID-19.
Keywords: Artificial Intelligence, COVID-19,

Machine learning, Regression analysis models,
RMSE.

1. U=

ARG H Hfgd  HRET  IRRE AT
(COVID-19) &1 Ugell @&} a9 2020 # #3
AE H AR SR T A d9E giedr &
e R U AIfod A v | TR
JAPTHS T DI HH BRAT U Sod ATl
e YAl a1 88 B | AR &1 G
FEX (COVID-2.0) 31fd® TR iR aras o
IR o fafeear amgfd & TR &N &R
AT & IRl @7 9¢1 g5 A B HaW H
TARI R IR BT SRR &A1 (1,2) | TR
AT & 7 ged Al © MR W AHAT &
URIR T b+ a7 Siiad & folv @aR BT H
w3 o forv fafig w9 9 M, wer iR
JIéad G & ©Y H $s WRAN 8

PR TANNGH (7,8) TR IMMETRA © Sl ATl
H U Wi U g e &l ugdar Havd]
g, W w0 A GUR dR Fhdl 2 3R
¥ wfosraPrrr ox= # | 21 snfEfhlraa
gcforol daeiiep afidsl H gu Sified Ues &l
THS APl ® S AT B eHT W 7 AR
SIS AT BT qRAMHISHS STIART (9) H AT
Aol | o fovar ST &1 8 | ey & 91
W, IRRE U & UOR B 9GHIE 3R sHd
JTERN TR # & o= & foy fafeai
dh-Idl BT fABRIT B &1 41T 93 &) B
COVID-19 HHAT &1 JHEeA IR & oIy,
B3 MG 7 I Ve liRed fabRid &=e
3R a1 W3 @Al (10,11) W IMETRA
oIEl Bl HUBld dRd & oy Teuirs faan
2ICOVID-19 M (12) @& Tffed &<,
qAfsiRe® 3R IRTRE Aied (13,14) AwlRia
B, TR ®9 3 wifad it & Sshifad <g+
IR J& &R B AI=Eell &=+ & o1y (15)
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3IRCOVID-19 & Rac ffbig vl &
QIS B & BRI H He@yol WA 85 2 (16) |
e faeermor, w9 ofFT #§ e wafea
10T daiies &, S a1 w9 9 IASCYe &
A1 SIS Pl AU BT 2 | I8 b AIRKDII
fafer & S &4 R ok wda @R & 49 Fael
BT I H Fe g9 B | bl B Bl
@ YR WR, g A FROIR w@dd OR & 93
BT A T bl ® | 4R AR gfar «R
H COVID-19 & fafi=1 =Ron # Siifdd &/
g TR DI YGRT AR AcTdBIed Yargal ol
Aled &1 & oIy & UTHA dhildbl Bl
SYART far 31 7 (17,18,19) |

AV oG P IMAGH T wu H faar
T B | WS 3 3AlPpsl P faweryor iRk Aol
dfe R BRAT & [Pl U Al
&1 wfqsgarft o & fory fdar e 8, @'s
4 uRUEl &R F=f @1 9o wRar B, 3R
s 5 e ARRT & |l gRome &1 ey
fyeTerar 2|

3. 2o faecwor 3R feofa Hosar

3.1 a1 A
YRd H COVID-19 AHd &1 dw=r |
gfg iR fRrae & vaRy & 9 & foy

w9 9 I« Ard (https:/github.com/
covid19india/api 3R https:/github.com/
CSSEGISandData/COVID-19) ¥ foram
T B | TE ATBSI BN WA, 2019 Afdd
PRAT IRRE faggerd Serare & foy Sy
s oy (Guay WuEs) gro
Farferd €1 39 e ¥, faveryur fy
MY APl B GYaAT Ufafes HAhAd ar
B T TR IETRT |
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3.2 2a faeciwor

acrdd ffr & b BaRM & wU H g
afferel ol faaver oy 1 # geriar w7 |
IRA ¥ Gt ATl ] |7 fdetiah ey
D UH HRE & B9 H y-UfRTd o g
T g1 WRG d COVID-19 7T & &

A 39 Afdhs ¥ W 2 RFd SRE g
Al B H=AT H BT g TS |

3.3.1 UiderdAa (RJere) HAisel

3 U H g9 dleiFIad RIeE daadie
B 3R foha & | R fageryor & 98
YHR W R ST =R & 41 Fee W)
meRa & forgat nt f&If diei=ifarer o
AfSferT @ Wil B | dfeiHiae Riee,
Rad (FeHa) RITH &1 U 98 THR
2 Fife a8 IRIRgd ST died (20) W
fiie doar 2| iRz oA AR
@ wy W, dleiMifad RIvE waeH
ITd Aucet ¥ Rgh B S Mide A
AT & 3R & g RITH &1 U
fa9Ty AT | AT ST ® | |Ue daes
R (THARIR), fSRM &1 (Decision
Tree), YS9 BR¥C  (Random Forest) ST
=g RIree wefie afr disal taha W=
TR B BRU AR Iffhe] & I & forv
SUYH Bl I | BEWR—Ted &I fhieT &
BIRUT THARIR HFICIA W0 A FE % |
D AT, Yl dd AR Pl TR
H fSReM & (Decision Tree) & ®dal
TH & foom 7 9g9 @1 SHIE 8| SWRIh
favelyor & QMR R Ul AT RIeH
FE UG A AT Hed 2|




AT WEANR, G HAR Td AT o, "7 AT T &1 STINT dRd COVID-19 FEHRI Bl FHeT"

Day Vs Confirmed Case

400000 &
L ]
300000 .
v
2 t
B -
g 200000 ‘
£
o [ ]
100000
0
100 200 300 400 500

Day
Counting days from 01-03-2020 to 31-05-2021

o 1: 39 »rd # faveyor fhu U Ser &1 faavr wite
3.3.2 WgUE Wicoree (RJere) Hisar
I IR Hise oraT 5 FHieReT (1) # ® (6), B Afew wu # Romgd afgew X, v
vffhar daex ¥, b IvMex ddex £ ok argRos Al & daer & wded § owp fhar

ST H&HT 7 | ith URE @1 X SR ¥ ith i@l & T & forg x iR y g enfie 8rfY | iR
Aisd I THIBRUT (2) & w9 § RIP FHHRON BT U Yollell & wy H fof@r S Aaha

v.=fy+Bx, +pxi+. . B x"+e (=12, . .n) (1)
F=XB+z 2
ST 9gue RIUT Uil BT Afeer (AR YA a7 A DT FRANT DReh) THIDBROT
3) ¥ fewmr T g
B L=XT X)Xy [1(3)
T8 T m<n AF foram g S #fge & Fgopaeig 89 & forg amawas B |

4. UROTH 3R sEclwd

A Sdsl ® Ae B O R H Wi fhar 81 °ROT 1 (14 H1E, 2020 30 AR,
2020) & ids Ygell olex & SR ARSR gRT Y 1T of iR i1 dldersd ¥ A @i
2| TROT 2 (30 G, 2021 ¥ 31 Hg, 2021) & 3ffds COVID 20 & SR ISTAR ATHSIST D
A | A WA & | AR TR & bl Dl 7eg =0T (01 fAHER, 2020 ¥ 29 A€, 2021) & WU
# fafea f&ar a1 2| I8 ugell iR TN JER & 419 3d(d dl T @Y § 7l Wi 7 | o
1 ¥, B9 14—03—2020 ¥ 31—05 2021 b Y AMA! bl F&AT BT [AAR0T fagmn & | o &
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AT & 1T ufiee faeeryor fhar g fRras orermar fhe ATUSST &1 I1e8Ts Il IR0l
feam™ T g% a= <l 2

T QIO GROHAT BT ARV IR & oY TTFER JASSIS BT ITANT fhar & | IR ae
aferTae Afed & afRiferd faar, ok ¥ vsiee Jfe (MAE), 9 W@aRR Ffe (MSE), ©5e
A9 @R Ffe (RMSE) 3R R2 Heg &1 IO &l | AR Hied & ol dlefFiige & &30
UT IeddH R? {ed @ SR R g1 AT off |

g uiRa fear & 6 o ol dieimifia @ sreeT ardfds 3R wiasgarft Amet
% forg fihe 9o & | R 2 H, 899 wRd & Ui TR S99 J9Iad Il & oI =RoT 1 &
Jibsi & foly Bol S ditFiAae fhe uxga fhar 2 oy uesr (TW), Fcd ($HY), B
(BUF), FERTE (TAUE) AR Aferrg (@Herg) ik g <91 & forg 1| wol S ulelmiaae
e & foTy [urie arfereT 1 H Geildg fhar T © | ol & uieFiiad & fay A (MAE),
THUEE (MSE), 3TRUATES (RMSE) 3iR 31 (R?) 9oy & dlferal 2 ¥ Jdidg fhar a1 g |
AT COVID AMel WRd, Hcd IR Mg & ITh H drKildd AMel & 98d Y o |

He TROT 3R RO 2 B (Y, URHTHA fAvelvor Wy et fhe & wu H Ud @Rl f$ull
Ufel e giRT et | 1 T[0T ®I HA: dIfeidT 3 3iR dlferdl 4 H Jaag fhar 11 2| fihe
AMYG S| ®I 3eBTs ANl 5 AR AlMeld 6 4 gAldg @I A1 2| &3 3 3R o 4 HHer: 7y
3R TR =T & oIy arafass &k wiasgarh qeg @) o e 2 |

qiferet 1: =ROT 1 & Bl f$Ul 98U & foy qonias

o6 | ARA Tt Eay DU HERTS SIEREIS

X -1260.86 266.095 -30.8848 -120.329 -327.125 54.9079

X2 50.754 -9.13586 2.25804 4.76234 15.8837 -2.65228

X3 -0.802399 ] 0.109229 -0.0588162 |-0.0735084  [-0.28909 0.0478121

X4 0.00580227 |-0.000479083 | 0.00063814 | 0.000511682 |0.00247169 | -0.000314625

X3 -1.87E-05 5.96E-07 -2.79E-06 -1.57E-06 -9.56E-06 8.55E-07

X6 2.18E-08 3.65E-10 4.18E-09 1.71E-09 1.35E-08 -8.14E-10

3Ty | 7496.57232 | -1703.144704 | 98.29213509 | 733.1097425 | 1606.408311 | -245.9723716
ATTRT 20 =ROT 1 & Tl Ffe A

tRTfIeY | vRa Tt Eay Gass! HERTE BIGE RIS

MAE  [3606.031725 907.632911 | 490.3999633 [ 585.6072845 | 1264.293792 |269.4298731

MSE 24692342.04 1272662.898 | 639058.1119 | 920792.1766 | 3696275.527 | 150337.994

RMSE [4969.138964 1128.123618 [ 799.4111032 | 959.5791664 | 1922.570032 | 387.7344375

R? 0.973991649  10.91109129 [ 0.948695412 | 0.891582142 [ 0.905627944 | 0.971481684
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—— predicted value
# Official Data

Day Vs Case (Phasel Regression degree 6) Day Vs Case (Phasel (AndhraPradesh) Regression degree 6)
100000
10000
0000
8000
60000 €000
& ¥
9 20000 S w00
2000
20000
o
o
T T T T T T T -2000
o 50 100 150 200 30 300 0 50 100 150 200 50
Day Day
India Andhra Pradesh

Day Vs Case (Phasel (Kamataka) Regression degree 6) Day Vs Case (Phase (Kerala) Regression degree 6)

10000

0 0 100 150 20 =0 0 0 100 150 200 250
Day Day
Karnataka Kerala
Day Vs Case (Phasel (Maharashtra) Regression degree 6) Day Vs Case (Phasel (Tamilnadu) Regression degree 6)
25000 7000
o
20000 6000 .
5000 .
15000
4000
2 8
S 10000 3 2000
2000
5000 .
1000
0 ]
0 50 100 150 00 50 T Y T 1y ¥ T
] 50 100 150 200 250
Day Day
Maharashtra Tamilnadu

e 2: =R 1 9 Se1 & forg vl felt ggue fibe
arferat 3: =RoT 2 & A1 St 9gue & forg Tonias

[oTH R Tl Eay Gass! HERTS SIGEEIS

X -8.28645e+07 [-2153140 -11734000 |-9916560 [-1708180 3151540
X? 300405 7537.69 42195 35692.9 6734.44 -11784.7
X3 -483.088 -11.6817 -67.3172 -56.999 -11.6655 19.5626
X4 0.29077 0.00676156 | 0.0402036 |0.034076 |0.00750163 |-0.0121609

Intercept [ 8555197992.24 | 2.30E+08 1.22E+09 | 1.O3E+09 | 1.60E+08 -3.16E+08
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— predicted value
e Official Data

Dary V5 Case (phaseZ Linear Regression degres 41

Day Vs Case (Phase2 (AndhraPradesh) Regression degree 4)
-, %000
00000 - L] .
000 20000
00000
e 15000
5 ]
0000 8
10000
10000
L) 5000
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[}
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Day Vs Case (Phase2 (K ion degree 4)

Andhra Pradesh
Day Vs Case (Phase2 (Kerala) Regression degree 4)
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Day Day
Kerala
Karnataka
Day Vs Case (Phase2 (Maharashtra) Regression degree 4) Day Vs Case (Phase2 (Tamilnadu) Regression degree 4)
70000
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G000 0000
55000 25000
- & 20000
3 40000
15000
30000
20000 5000
380 0 400 410 420 430 440 450 E-1] 0 200 410 420 430 40 450
Day Day
Maharashtra Tamilnadu

form 3: =er &3t 9gue =R 2 & Sriwel & forw SUY® ®
qIerdT 4: Heg =ROT & <1 ST 98U & fofy Tunies

Tk | WRd Nl BY BYA TERTE | dferrg
X 479342 [-7389.92  |-15962.7  |-62328 2110279 [-10614.8
X? 20267 354785 | 77.9384 293856 550.886 | 51.7544
X3 381034 [-0.0756775 |-0.168961  |-0.611571  [-1.22182  [-0.11217
X 0.00268655 | 6.04687E-05 | 0.000137119 | 0.000473894 [ 0.00101505 | 0.000091078
Intercept | 4.26E+07 [ 5.78E+05 1.23E+06 4.93E+06 8.27E+06 8.18E+05
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qrferdl 5: =R 2 & forg Ffe e

IRTIeR | R Sl b7 BU HERTS ATy
MAE | 118055707 [ 1318.601199 |2660.599615 |2697.994135 |3293.607539 |504.5271936
MSE | 231158439.6 |3723371.073 | 1036729291 | 13958656.04 | 1873391049 |432369.2906
RMSE | 1520389554 | 1929.603864 |3219.828087 | 3736.128483 | 4328.268764 | 657.5479379
R’ 0978866329 | 0.934085967 | 0947569592 | 0.913879954 | 0.934960431 | 0.996701157

—— predicted value
e Official Data

70000

60000

50000
& 40000
8

30000

20000

10000

Day Vs Case (Middile phase Regression degree 4)

Day Vs Case (Middile Phase (AndhraPradesh) Regression degree 4)

India

Day Vs Case (Middile Phase (Kamnataka) Regression degree 4)

.

00

320 340
Day
Karnataka

Day Vs Case (Middle Phase (Maharashtra) Regression degree 4)

40000

30000

Y 20000
a

10000

[

L]
260 280
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300

320 340
Day

Maharashtra

30 380

1000

30

Andhra Pradesh

Day Vs Case (Middile Phase (Kerala) Regression degree 4)

7000
000
000

% 4000

Is]

3000

000

1000

260

Da

Day
Kerala

Vs Case (Middle Phase (Tamilnadu) Regression degree 4)

80

300 320

Day

340

Tamilnadu

360 380

25



UGC-CARE Listed Journal ISSN : 1549-523-X,, Terai semret - fori wa draifiment et St ;19 , 37k 4, stear-fa@wr, 2021

qrfeldl & #eg =R & g e A

tREfIer | wRa ot Eay DU HERTE SRS
MAE  |2019.401361 |54.03076278 | 104.1618551 |605.8606018 |1009.522994 | 58.07301625
MSE  |7270489.25 |5477.042858 |18496.12675 |716122.6792 |2914563.097 |4714.59337
RMSE [2696.384477 |74.007046 136.000466 | 846.24032 [ 1707.209155 | 68.6628966
R2 0.9526 0.888013391 [0.941023237 [0.723785671 |0.963508226 | 0.971286364
5. forspet

9 9HYE H, 9Rd H gfte f&y Y COVID-19 AFal IR uie 1R w9 ¥ gw1fad wRd™
RIS BT ATdolfd ®d F ST bl BT SYANT HRdb (AT fHAT AT 8 | SUTel 3Nbsi
TR Uh I Grel=Iaae U fageryor fear a1 8| 39R dfed & Rum §did & fod:

Ugell TR & aRM, gfte fbu U Al B 4 § gig iR RR/e wRd, $Afed iR
afeTg & folu g1 TRE &1 U9y BT SR &_d © | Bl U uielmige | goh afomd
AfSel 39 TafRT BT IO9 wU A SATAT ¥ fH R? g 39 AWl § 94% ¥ Af¥d 7 | I8 W
Y ¥ fihe & Ud Sfod rsTE @1 3T @R 2

T R & forg, gfte fdhy U a9l @1 G § ghg ok FRMEe 9Rd, @8Ry iR
qfAeTTg @ T o1 UgfRy o1 SIgART BRell & | U Ui e disel fored =iedl f$ufl drefi=ifire
e €, 39 UgRT @I R2 A9 & A1F $9 AMall H 93% W 31¥d 81 & A1 S ¢ |

H TRUT & AR, DR DI BISHY G Iodl § b AWl al d@n § FAH Ugh
ferars <l B 1 98 R WRA H QBN Ao & 31wy @y off | I8f a% & gEr =/er # o,
SH AT Al B =T bR 59 B oY Ua faviy Ued &7 ured T8 Sl © | IE idsl D
Tord RUIfET iR argfeos wiemr Sy SRoN | 81 Fadl ¢ |

TR 2 & folU BAR ASe @ SR U, 89 3Tl 11 fadl @ forv smuféra #mel @ wigsgaro
fl &= wad © ST b arferedr 7 4 fe@mr =1 81 899 24 Hs, 2021 W 3 S, 2021 TP B
aRal & ol e Afed &1 T fhar 2| offdt Tora RuIfés, &9 a_ieror ok @Rl gIRT
AT TS AT & HROT IRAfAd AHA o Ger = 81 el 2 |

qIeTdT 7: 24 Hg, 2021 3R 3 T, 2021 & drg RUI by M aafded 3R AT fbs

IERIED IIfd® 3fhs | AT s | faTiap qrEIfaed 3ffds | STHIT 3Tids
24/7/2021 | 195857 205126 30/7$/2021 | 153396 147688
25/7$/2021 | 208992 193383 31/7$/2021 | 126883 142381
26/75/2021 | 211510 182287 01/5/2021 | 133152 138793
27/75/2021 | 186075 171997 0252021 | 134044 137128
28/7S/2021 | 174083 162682 03/i/2021 | 132424 137595
20/77$/2021 | 165282 154519
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COVID-19 A8MRI &I 4fdsg d g dTel
UBIY PHI FAEATS BT YA S arel
favelyoll R Ugd & AWHIY HEAf (5 — 9
) T X S H GHHT AT DI ATBICTD
AT @ AR W A drell Afasganior o)
B & dfad fHar g1 89 Ildsl & T
g3 e &1 favemor fhar & Rrad 71 2020
A B MO dh & AhiAd Al I G
M & | I8 A DI W= H UgRT B Uh
e TR IR Bl & | I8 H1d e TR
®Y ¥ YATId IRAG 91 & S [Igelyor
B A ST ® H@ife <w & fafas e #
COVID-19 & 991 &THT = g | afasy #
8 CIHIhRYT UG B8 gRIMICT Bl WAl o
39 BRI BT TP ¢ BY H AT IR Fhd &
TAT D JMER TR AU Dl G Bl AII=Iqro
fl B Db 2 |

oYy U3 H SUINT by Y Tebeilp! U
Tl Bl fEel SreaTae!
Artificial Intelligence P gfg
Linear Raw
Polynomial ERLES
Regression PIRREE]
sizaf
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AT

TR & SR G VAl STy Sl HhAv, 3avg U9d IR Afde hard I~
B e BROT 953 a1 g2 a1 A7 @) Gog Dl [Hrad B € | iaeen | Hdfda famRat
AR Ad & Adpam & foy Sfad wa @ ufbar vd FAIRET ool @) sravIddr 81 U8
oMY IF TR & SRME Y07 & @WrRed &1 R R Dfed 2| 79d & 9T Ia AfIBaR
Sfeean Yo I &I RO 949 SRl 8 | Yo7 & Sfad e & oy I8 «maeds 2 & g9a &
SIfEATRIl & I~ B8 & Yd B SIRgH DI AfIIaro &R & $Y | $Haicged Rel dcdd
(CNN) U 19 AT ddiid & N res MRS | 7o BIad IEXvl fhar 9rdr 8 | s9a
T TRE W 3R gHS Wi &l AR Tah 797 Wier IR fhar orar 21 o 9fg
gferener &1 Afasgarol & forg 9gd dR #eF AT TANReA (Machine Learning Algorithm)
S e €1 (Decision Tree), @ifsiRed RITH (Logistic Regression), Y87 BT (Random
Forest), UIC Jae} e (Support Vector Machine) &7 S¥HTel BT ST Al € | BART S5
YUl gig ufdene (Fetal Growth Retardation) @1 wiasramofl | Haftrd fby g ey o7 |
BRAT © | 3 Th Y Y 2g H AT AT Dadl Cae Brakd IT SOl BIadd Bl SKIATA B Yo
gfg wfcreny o7 qfqsrarfl arel w3l o AHIeT Bl TS B | 39 AHIET U H CRT BIed 3R SH
BIeR] GFT UBR & 2N YA BT SRIAT fHar 1T 2|

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
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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.

AT o= : YU gfg ufoemy, g af
difiRe® RUeH, YeH7 Bike, Hiaige
]RA Tead

Keywords Fetal growth retardation,

machine learning algorithm, Decision Tree,
Support Vector Machine, Logistic Regression,

Random Forest, Convolution Neural Network
1. oREd :

sEdl |adl @1 e #H Ser Aeafdh T,
AiRkgra! iR dreceHd fage @ a3 4 S
AT 71 3red AT g 71 BT ® g <wn
T 2 b ey Jrem fAvefey & a3 |
BB LT 3T 2 | IR 4, T &
vfrda aRomAl = g wR H fde 9 aifde
e Tpfd fbar 8| viaven 98 wHg ®©
oI SR Ud A1 b 4 3 Hae T4 B
3fax faefia Bl € ok 39 s@fd &I T9iafy
Al HET AT & | TR & eI 'R Al
@ AT I B Fdhd © offbd BB AMRI
&V & Sl BX AfRATY 3gHd B Al © |

30

A SRICE A% dses B¢ TS gET
Saawie (NICHD) & 31aR RiREs, #dell /
I, Gol g W AT Muew, godl ThdwM,
fder, gaM, TR uemE, ffomer aRkadE

S TR & @& € (1) |

Ara: fesr ff S § dad ve il
SS9 R IRIT § 98 weIfad BT §
g ya vh U Rerftr & R <1 Rrefirn
wIfad B 2 Us A A iR goRr o #
U I8 gear | 5 AfRensii &1 $9 20 9 30
AT © 9 BT & SHABI TR ¥ i
Sfeadd &H B & @ SFIE Bl 8 WG
fSTH®T SF 20 | $HH AT 30 W SATQT BT B
Ie TR SAfeeameil BT AT HRAT IS Hdhdl
=

YR T Y 9T FRTgaR ST fan
AT & TS (section) 2 H TBYH, T (section)
3 # deafkd &rf wfid B, s 4 § warfad
gl BT aui fhar T B | 39D IrATAT WS
(section) 5 H Wiasgamh & forv swATeT fdhu
S arel /R SRT TR IR &l 1T
2 3R 3T H Te (section) 6 H UK U U
o1 fspd fear ar 2

2. oo

A IS 3T aATgee gl U gAd
STaUHe (NICHD) & 9R (1), THEwR &
ARM BB 9= Sfeaani § witd § o
HEHE, AHHUT, URUTT 51 gAfS | THfaRen
B G B ARM YOI dI ghg B FERED
HRAT AT IMAWIH & | TR b SR
3R a1 H RIY &1 FMHR 3R qo[ AHI
B AT | wAhrs fRiogd ge & I1aR
(2), THiaRe # §{B 9= AT A BIC BT §
O Small- for-gestational-age ( SGA) &l
ST &1 SGA S+ Fauita Rigeil W R grdr




PlelaR THTE, YAl UGAT Td 99 HAR UCSAIIS, "SI AT ddb-iid B SUIRT B gU 40T IfE....."

2 T 7 a9 10 d ufoea W B B A
e U T THHIA SH & By 31 [RIel
®I goi T H BIC B & |

Small for Gestational Age Advisory
Board §RT AR W& & 3TT9R, SGA
A ywifad Rrpell & 9o iR/ a1 39
T A 99 & forw 3 ufiea | @A
2] SGA dwdl & W & Y, Thod B
T SR g b aRE fAfre gAIfoal
BT AHAT HAT USdl &, Fifdh S T &
T SAHT aol HH BT 2| SADG T,
IO *a= Hebe I, Faoird sTsurrfia,
TaolTd BIgUNCTSHITHAT, 3R FHIgddr ¥R 11
JfeArel SN T fawfid 81 wahd €1 SGA
AHHd godi & oy g SRIaAT o1 99 BIar
? o9 S8 HId BT AT HRAT TSl 2 | g
B BICT B BT I HROT IFHT [dord H
gfg wH BFT 84T © | S dgedl Pl SRIER A
H effRio a1 Uiy ueret 7 e @& dROT
SHP 3 3R Sadt b1 faerd T8 8 urar
2| fR—ierg gfg R (IUGR) & w4
H S S gt U fder 39 Rigell § 9
B DI yAMAd HRar | A FH fEN, wikier
P TR TR T & HRUT, THIGRAT 3R
U9 & SRME Rl R | qMi @ Siad
@ SIRgAl ¥ gig 8rll § &R 39 Refd &1
JfAR—THie gfE 3faR™ (IUGR) 8T STl
2 e a8 fRE, 99g R fReaRy 8iiR
URfAS Faord wded fhar S 8, ' SGA
DI TEIDTAT BRI AR JY &R D SIIRGH
BT HH AT S Adhar 2 |

FGR a1 ITUGR ©s Ul Rerfd & o
T SIS g2al (307) 3UelT ¥ BIel Bl 2 |
JHAREET 31Tt YeReR AfSHhal Hex H UdhIid
T UAATSTANISAT & 3TRIR, FGR &7 UMTg
god P SH, AT B T Hdd AR HIRGT
faers Rk @ fawrs <ar 21 - g

BT ® 5 FGR Rt # o8 v fRars
81 a1 2| AR § FGR & BRUT IR Bl
A, AU, HH qoT, AUAT IMER AT Jol
ggqT BIAT &1 g% § FGR &1 HRT HhAv,
S 1Y, §4d Q1Y AR S AT [ORGAT & 1L
AT BT © |

3. JHId BRI :

TfeReT & SR B dTel Sifcadial &
&3 ¥ faf=1 goR & o farg U & | faer
@ SR Sfeddral & gargard & forg faf=
T AT @il &1 ITIRT fhar ST & |
2005 ¥, {B DI (12) T THEGRIT B IR
small for gestational age (SGA) & Udh
AEYUl SIfeadmell IR TSI STaT| JoT &
SIfeadmall & dgd SIRad & BRI, SGA YoT
DI UEIM DI MAIBAT & | 1 DRDI AR
SIg-Hifrd iR Sig IS ATl & IR
TR 11-13 I<E & TH H, Wa™RRT (PE)
@1 auReIfd § SGA & gaiga & forg us
HfSel g AT o7 (6) | WfIsgaroh 2q forg Ty
AUEsi H & wY ¥ PAPP-A, #1q faRIva,
NT @ Hierg @R P -hCG 9| =W R
TR Thilch DT SRIAT T o7 |

2011 % {B GDI (11) 7 e aRar o
JguReIfd # SGA wasd Rrg & predictors
DI WISl BT | I7b AJAR O b George
Karagiannis = 2010 Sdairar o7 e fAfsdex
g SWH &) 9dhd 2| St. Louis City #
THEHTA Y & & folt ST+ IR I & THT0T
T3 ¥ Ui RPIE &1 SN a”d SGA 9
e arfore, Tfafafd ik IRIRe SiRkaw
Tl BRI BT FHH & ol 2014 H T TEA
e T AT o7 (14) | 2015 § BB oRID
(8) & TH UR UHIRNG fhar o Rd SVM,
RF, LR 3R Sparse LR o faf=r #efi+=
AT Tapeldt & G Gorr &1 TS ol |
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2015 ¥ BB @@dl (17) 7 SGA TIId
Rreeil @ 9iasgarll R e sfad b,
T W—Taer R (PE) &1 STguiRerfa H 3T
JRHICRT §RT 30 ¥ 34 I8 H WhHIT BT

RIgretl & folu a1t SIgH BRI & faeeiyor
WR YHR S| 9 (9) AJAR SGA &
URIA@Teld  SIRgA BR& M ITHAT,
maternal pregnancy induced hypertension,

g o | U8l fawevor g WRMIeR AR HRb,
%W,WWEWZSCORWWE@
BEl BI ddlg AT AFATT YOI gor g g
o | YT BT IAMIAT (20) T YAl M &

VT FEYHE, THIART & SR HHAY 3R
3ferTerdl Hehe 2 | 2020 H (15) A1 faeromalf
3R ou feedl 9 SGA ywifad Fv o= Rrggaif
@1 wiasgarft W &M Sfgd axd € | I8 u9d

forg et JMad gRT gHE HIUGS) &1 SUAN
BT a7 o1 | SGA &1 A M & ey
AecldRgd difiviRed RUTH &1 sxadrd fhar
T o |

2018 % BB @dHI B gRT (10) sFlt-1/
PIGF uRHATITHE He6er BT o & I7I SGA
@ A & forg AUSS] & WU H SR
frar fear S arelr AUES  qddar AT |
2019 # Anca Ciobanu 3R 39&7 €9 7 SGA
Faord Rgsil & qaigae W & disd b |
IRYRES FiREDIoT B Joil H el farel &
SR ARSI $HI RIS §RT ATl
< I ' (1) |

SGA @ wfawmamf & fou faf= orR®
RreeR & 98 A1 ®Re SR fadrd 9
He@yul YfHeT FHI 1 3fe Jeaied 3R
S @ 41 BT SfaRTed férad & df SGA @l
qfasgarl & foru AFhe ToET I ¥R
BT UeeE STadd g | 2020 H JING CHENG
3R S9@T €M 1 SGA 3R AGA late period

& T FIYEE A &R TR Z- ¥R o
A9 Bl IR IR & ®Y H AT A1 & | 9D
gRT fhU Y faveryor &Rf & AR, SGA &
Afqwraro § gd e 3y &1 faaror 3iiR
TR Z- TR M 2 | T Arsa fawfia
fpar ar 8, e NIaR y9d & w9y fodl
A1 faRre He—3it Sie—IBR AR Y= 3y
& SIRIA BT X@ifhd B & oly AN
ST % |

AR — W ghg @R (IUGR) &1
afasgarefl oxw @ forg qrammeY @ FHe
2013 H BB o—H B gRI bl s ol 3R
T SR BN T (3) B RIY U SRy
g3l H UHIRIG gs | 2018 H Preterm
Infants Survival Assessment (PISA) UfSdex
R UH deIe RAr (20) THIRa @ 78 off |

Association for the Advancement of Artificial
Intelligence (21) # U% YR UHIIA fohar ar
of oaH YeH WR¥e, XGBoost, 3R dge
SIYH TeiReA wnfyed o, s99 Tiafy 99
@ T YU & auid &I Afqwraroly &1 78 o |

T 1: AR
HHAG [ TR BT NS CL R
1. Abnormal  fetal  growth:| 2004 fyor & fam & fou MR ®R® arg

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

BRD, YUl HRP, dlc WReY el (9=,

TgoTTd Sifeedy ¢ |
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2. Ultrasound Estimation of Fetal | 2010 T P goT B T ki R & foruw
Weight by Artificial Neural Computerized artificial neural network
network Using crown coccyx fawfa  fwar 31| Biparietal diameter
length (BPD), occipitofrontal diameter (OFD),

abdominal circumference (AC), femur
length (FL) 3R crown coccyx length (CCL)
DI YOI & qold DI AT S & oY U
ey & ®U § SRS AT S FehdT 7 |

3. Novel biomarkers for 2013 [[UGR & 4fasgaroll & U araHmey & wJ
pred@cting intrauterine' growth ¥ qrifsfred e ok @G e
rest'rlctlon: asystematlc' SIS T I el 2 |
review and meta-analysis

4. Machine Learning for Fetal 2018 |YOT & dod &I wlasgar) |ueHd iR
Growth Prediction quantile regression, random  forests,

Bayesian additive regression trees, 3R
generalized boosted models &7 SYIRT B
@ S Faell B |

5. Feature Extraction using 2018 |KNN, SVM, SOFTMAX, Fully Connected
Convolution Neural Networks NN 3R CNN ORI faft=1 qeffe=or vemiRey
(CNN) and Deep Learning &1 ITANT e & e sfa affexor &

o0 CNN 85.97% HTadT <aT 2 |

6. Machine-learning-based 2018 [ CNN 3R U-Net &7 STINT 2 D eSS
automatic identiﬁ?ation of ST A IR YOT AW SAE @ firg
fetal abdominal circumference RO e B o we S
from ultrasound images

7- Ensemble Machine Learning 2019 |uwarfad =a9gEd dfed 3 Uhdl d3+
for E‘stimating Fetal Weight at AT isd &) qa T § YO B o B aord
Varying Gestational Age $I Wia=raroft 98a) &R & | Random Forest,

XGBoost, 3R LightGBM T&TIREH A Ih
Ensemble #€e &1 SUIRT {1 SITar 2 |
8. |Deep learning for 2019 | <€ G Saeitel 8 ke W o dB

heterogeneous medical data
analysis

P UfoRMUT 8l B Ahdl §, offhd ¢
Ateel BT WG &R & folv ST AT iR
IRAIRG Afed & HASH B WISl B DI
MMITIHAT 2 |
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9. Achieving accurate estimates [ 2020 RS S—E~ AR YT qaHfed et

of fetal gestational age and BT ITANT D THBIAN AT BT AP
personalized predictions Y & ; R Rrh
of fetal growth based on . J S— fere

data from an international

perspective cohort study: a
population-based machine
learning study

4. UNAd Ugd

AR JId B Feai # Jog &R AR B0 & I BROT @ folg Aled & A W
JMUTRT BT | YR & SR BH Iol il gedl  Sdoid Sifeodisi ¥ 3 Uh o | HRT Y
IR Afeelm & forg o7 gfg ufeier (FGR) @1 wfasgarel o= emnRRa 2 | for: 1 2R wearfad
B B YUl B Farg bl ST |

3TeRgT s F PR
srfrarEor STeT &7
(el @1 31ET) faw dig

i
¥
et

3ETdT (SFFT ¥ favw
TFE PR Fafer

FGR &F1 sfasaarofY

3 1: gormell B yare
oIl BRI HaTE Bl IR AR H aiffed faar war 2 |
®. 3ibel ST

el U & oIy, IRTdTal H AfUd VU T SYART B Sl b [hAT ST bl
21 00 & gRI SRS By 3R See-IuThe I &1 Uaia fear S doar 2| g U &
qTegd W g 38T 3R TRE BIeR Uh o3, 98 e 2 # fewmar mar 2|

34



PlelaR THTE, YAl UGAT Td 99 HAR UCSAIIS, "SI AT ddb-iid B SUIRT B gU 40T IfE....."

Enter Data Enter Data
Add FGR Parameters Fetal Growth Retardation Fetal Growth Retardation
Refresh Data
Occupation - Age
Log Out
Pregnancy Weight Gain (in kg) Patient Name
Smoking - Blood Group -
Diabetic v Married/Unmarried -
10:37 AM — & @ -+ 2@ Sl Bl B Husband Smoking? - Number of Children -
Enter Data Husband Weight (in kg) Pregnancy Weight (in kg)
Fetal Growth Retardation
Husband height (in cm) Height (in cm)
Husband Weight (in kg)
Husband height (in cm) Previous Children Medical Complications Race
5 . : . Pregnancy Complications Education -
Previous Children Medical Complications
Annual Income -
Pregnancy Complications
| @ 4 n @ <

Caesarean delivery? -

Miscarriage Info

Thyroid patient? -

Anemic? -

Ultrasonography Image
Submit Data

o 2 : VU & gRT 3Niper BT

1. TR BITRE: CRS BIEgd H Hd ®U 9 I B G TEGRI, AT & gedi o
STHHR, REeRl @ SMerr (et & fOdr wer), 6 enfia 8| Il a1 |
AR # AW, 9 Al forr, Aege Je), udn, 6 9qE, fafza /o erfaanfza,
gedl B R, gHU B DI 3Mad, FYHE, THIEARIT & Jd gord, HdTs, 991, AHITD
amfdrer Reafdy, faven & aoi= g1, ufd & e & Refd &k ufd &1 a9+ iR
Sars A 8| 0 & gl B SHeRy #F {1 fafedr Sifeerant, Tiaver &
R Sfeaart iR u¥a iR U & STFaR & SRME Sfeddy i & | <
ST B | EHRled 2T © |
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2. Bfd B 39 fee I F UHh
far ST FaedT 8 | Uhd &I TS BiaN
SIYeR, drhiNThd Uhrga (BPP),
IRTE, AT g9, BSl HdTg, U
@I URME, FQIE g A 3R
YuT ATel 8 Hehd B |

F. sl MyoAfRer:

UftIH e & Aegq | STeT Udhd [hU S+
& 9T STl DI MU BT AMaeTH 2 | SHD

fog fy=ferRaa fig suarf €
qgl ¥ Al SIel & | ufeai a1

SIS®R SeT & AT 9Q8 Sl ddhal © |

9 fafy @1 <rer gfg wer wrar 2

IR OAEN B weH & fog fafve
THIET BT SIATIT ST Fhdl 8| ISP
forg s AFF @ SE R "l OiE,
AT AT FRT Bfed H AlS & A1 98
e ST & a1 R srer weayel e
ar RS &1 ger f&ar S 2|

ST & A AMI Bl HB AMI & A1
ufcRenfyd  fbar S 21 ufkAr @l
SYCI BBl S ¢ |

HIFHIHROT BT UfhAT BT IYATRIT ST el
=l

JAfSeT 3R AT Fofldg =R B M

B D IAIIIDT ¢ |

. Big B Bd fersedor @ fow
FHocdIgerel RFA ofedd (CNN):

CNN S/ RRe Fedd BT Y a7 & o
SHHT IWANT Y Hedl & fageryor & forg
fhar ST 21 WeR =IRel wicad AR CNN
% 99 3R I8 2 fF CNN @ w=d 3 s
B HAE, TES 3R Aes 81 CNN H u=al
@ 9/ Ta1 BIs fiRar 981§ o 6 e

36

R dcdd H BaT 81 CNN ¥ 2 7@ 9T
B &
TRt fereprai:

3R gferT Hared &1 % fhar Sirar 8| g9R
B H, MBIl T8 Bl Brod & wI H SIUR,
qRIMBITHS  AIBTgel, liquor 3R SIFATHT
ESER

1) BIAIIIT:  DIAIII  ITIRIT Bl
QUM PRd BIeR YadgdR § Udh
i / fhoex drell g14c SHOl ofl
STl 8 | BhIF @1 ATSTs Bl Hax H
® 96 SR I gl A SR Al 9
TN T dTell Vb Bl Wb b
ST B | Bl BhIF Wb BF ah T8
fafy gRERy Bkt 21 SaERe &
forg, $99ge BfY iR flheex AR

fewrg <d €
1 1 1 010
0o |1 1 110
0 |0 1 1 |1
0 |0 1 110
0o |1 1 0|0
ferst 2 (@1): $79e go
1 0 1
0o |1 0
1 10 |1

foa 2 () Bl / fhoex

9 R Ragap R, fhoex U+ W
@ HEI B BA & JAWD AT B
A1 O PRAT B AR S T DI
Shrecl ® iR Ud 3fdReld & AT

Tdh Hod B AMSTYS el & | HYo
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T B BT Uh SerexoT o | faxarn

AT 2|
4 |3 |4
2 |4 |3
2 |3 |4

o 2 (W) amseye dAfgad

3TICYE Bl Nfdewiss AR Haer
® g19c & WU d faar S g S
TPRIAG DI YA AR ABRIHD
AMT ¥ gRAfIT HRar © |

2) YT YfelT of¥R, fdlel U HIeR
& WIE ATHR B HF AT 2 | I
UBR B Yol SUAS & Had YlorT
3R oA gferT |

°. qoffeeor:

IEl, 371 lel W BR & SR 4, G-
TRE ¥ IS 8% WA U FANBRIRTR & HU
H PR BT | I 3H 91 D FHIEGAT BT gargd]
f6 TemRen Bfd W sifeiae & forg swa!
Afwraroft F=ar 2 |

5. sfasrarh & fou sFefie cifder veontYere:

feAIS €1 (Decision Tree), difoTRe®
R (Logistic Regression), ¥SH WRIT
(Random Forest), TUIC dadex AN (Support
Vector Machine) ST &g w9 ofivT TemiRed
& Sl YUT & a1 Hedl o wiqsgarit ox &
fore Suerer 2| feiio &) Ser wisfiT & e
fafr 8 Rraer ST s PlaRue & AR
R qEffexor & fory fovar Sirar € | s SuanT
Fe TR =@ iReA & fder & forg
e Simar 7 | Furd Jaex 7 affavor ok
g @ I @ foly SUANT @ W

qrell Tidero] HIEs & oy U gfteaplv 2 |
SVM T 3229 N - dimensional space ( N =
BN @ GE) H I[fd A1fod arel hyper
planemﬁﬁwmﬁﬁéaﬁgsﬁﬁ
i aRaT 8| ¥eA BR¥E a1 YA e
BRI Udh UHde FaBRR & o fedioe
& TR BT JaRclld & W SRAATS BT
g | difSiRed RUeE (LR) g "er ar aif
@ FIfad disd W IR 7, o o fawd
/ U™, 8R / Siid, IR/ W& AT qd /
SHfdd |

6. forep:

qur & fdb™T Hedl & YaigAr & wu
H AT BRSPS A BRB, IS
3R e A @I foram Simar €1 ¥ R
T iR Bfddl & wU H ¥ "Hd g1 U
AMRT TPl S Balee =JRel cdd ol
SuAnT far Sirar & o efd affaxor 4 93
YA B & | FGR &1 Afawmamft & forg
Tl AFRT @1 0 ST far S wadr 2|

3 HIeT U W uRaiad fhar S @
f FGR @ wiasm@mh & foy Te 3R 399
BreRd BT ST fhar o ddar g R
BT R dcad (CNN) &I g&ATA
PR ACSTAFITE] F S BIox] SgRUT fhar
ST Aohdl 81 3P Ul SRe BN 3R
ST Wi BT TR U 937 Bk AR
B YT gfg ufireny @ “fasgarh & foag 9gq
N 79 AT Q?ﬁﬁ@:[ (Machine Learning
Algorithm) ¥ f$fio™ €1 (Decision Tree),
dfsiRed RUITH (Logistic Regression), ¥SH
®RIC (Random Forest), WO ddex HIMA
(Support Vector Machine) & S¥IHTA fdha
ST AT ¢ |
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7. UHH &l Bl dATetenT :

Technical Terms dd-ira v (f24T)
(English)
Classification Fiffemvor
Convolution Neural CRGISING I
Network Jead
Data Acquisition JfhST JAfERTEOT
Fetal Growth qor & faerg Hedr
Retardation
Logistic Regression | 5iffSiRes RIrer=
Machine Learning TN AT TATIReH
Algorithm
Random Forest IS0 BT
Support Vector qure dae’ 7
Machine
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HIRART TRATY] PBRIGA P ofelds So Bl SIEON aTet
(30 3rRER, 1909 - 24 Saad, 1966)

AR WRA] BRIHAT BT 959 & I R Ahd WRAN] BRIHAI § AR B AR TRATY]
SRF—AU= ML BT ARH URE H ST B BT 4 ST & AR TRATY BRIPHA & Sd S 841 STBIIR
AT BT | Sf BT STETTR 9TaT AT gRATy] Hifde! e &1 Y =w@ear Ridwy, e 9H gad &
B WRAARA &7 AT T4 F <isT 8 S & | Sf 811 S8R 9T &1 98 IR o, fS2i wRd & oRen
AT BRIFH BT BT B, AR TRA B WRATY AR T TAT IS SIHIH B &5 H PR 8
BT AN IR 61| HE1 wR A=AD] DI A | URATY &3 H JFHETT DT BRI Yo PR dlel Sf 914l
T W USel T URA SHull Bl AT AR TN &F H SHD SUINT B FHraRll o uRdbed
FR ol off | T2 aofE © P ST IR WRATY] FHoll R BT GG Bl ol B |

B AT @1 IRMAYS et gag # 83 | WieT 1927 H BH1 91T 3T &1 YIS & oy $7cis @el Y 3iR
el S=I Dfaot fa=afdener | fdbfhe NIRRT BT 9RIelT T & | ATel 1934 | bl fafdereaa
A IR Sfaeve o U BRI &Y | 4T =1 S & SRS {6l &1 sregae fhar iR 89 W M
WRIT Y fg | 9 1933 H W1 ¥ S1UT REd UWR " JeSided i HiRAG e MNvd | 5 fhar |
3IH S92 BIRTD fHRON B AAATD R Soided S~ B Bl eTaare o Ye¥ia fhar| s
73 & foy S A1 1934 # ‘amgoid e TR i el | St Wi e e 49 e @ 91 |
1939 H YR T 3MMY | ¥RA A & I8 98 FIe $ fSTT Iy AH A= A I Y, iR |
1940 H X & Ug W Y gV | 3T SIeee 3ifp Asd # S Bid fheoi o @t & forg
Uh T AT &7 RIUAT & | BIRADG ol IR SHS! WISl & Iod S a9y wnfa e, ik 3%
AT 1941 H TS AAES HT G g foram T |
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Ut d o g3 @t Rurhdr dA B H UUdIcied @t gTHdT
®T 3MTaheTel

Assessing the Potential of Phytochelators in
Reducing Heavy Metal Water Poisoning
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AR :

Tl ST B BN SUS Bl FRIR 9 B AR BT R R & oy, sieriavo,
QIERIPRT = ol GHIIaR] IAd e H fquRh uarel Ica= doi 9 (6 & | faurh ud
TSR Od & S9-SUERY & oIy Sa 29 BT SIfde T, e, MfYd wU W FawRa
3R TATERY & el UGl AMT T © | 9AHH AT H G (Coriander sativum), HeIT
(Mentha piperita) 3R ﬁi—‘éﬂ?‘[ (Thinopyrum intermedium) & $T®H] I T STEghNT &Hd D
BROT 37 A START g1 H BIFIH (Cr), HHEIST (Mn), BraTee (Co), da (Ni), T€T (Cu),
ST (Zn), DSIE (Cd) 3R AT (Pb) @7 ATST BT bl BT B [T MSATI—THATH
(A WFERDBIYT / MASS-SPECTROSCOPY) &+l & §RT UAd & & =1 ARl (0.1
IM 3R 1.0 UM ) & A1 AN fBI1 a1 8| 9N argai b Ui SR BT ST
g §RT Mn>Co>Cr>Zn>Cd>Ni>Cu, %Il §RT Mn>Ni>Pb>Cu>Co>Cd>Zn IR Ig—amd
&RT Mn>Cr>Zn>Co>Cd>Ni U1 74T | IcHM 3 | I8 ey (Aeperar & b uraueieres
B DA g9l AT UCUSTARIGRYT dheilh & ©Y H AN DI oI Fhall 2 |

Abstract:

To meet the ever increasing demands of agricultural produce for growing human population,
consequent industrialization, urbanization have led to unfortunate generation and release of
toxicants in every resource. For bioremediation of contaminated waters, biosorption is proved to be
highly effective, efficient, economically viable and environmental friendly methodology. Owing
to their high metal binding capacity, present studies were carried to investigate the Chromium
(Cr), Manganese (Mn), Cobalt (Co), Nickle (Ni), Copper (Cu), Zinc (Zn), Cadmium (Cd) and
Lead (Pb) contents in waters treated with two doses of each of coriander (Coriander sativum),
peppermint (Mentha piperita) and wheatgrass (Thinopyrum intermedium) by employing ICP&MS
(Mass Spectroscopy). Percentage absorption of heavy metals by coriander followed the trend
Mn>Co>Cr>Zn>Cd>Ni>Cu, for peppermint Mn>Ni>Pb>Cu>Co>Cr>Cd>Zn and for wheatgrass
Mn>Cr>Zn>Co>Cd> Ni. The study also concluded an effective dose of phyto-chelators for
implementing it as an integrated phytoremediation technology.

HIT O : OId HIH, Vg IUAR, d AT, NI 47q, IRUSTHRIDRYI, Urayelerex |
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1. UIAdMde

Qe SIAT & I-db UI¥o] "R TR AR
gTgell @1 Ut ¥ Sig e BT § o ot
AT B S 2| U H gedl g8 W ETg
@ AL, T R @ gateRe & fow e
M TA 99 Al © I8 9N G Ay,
Gl S@el & U R e | qHd
St & forg Wy |wifed 81 S~ vl
g | T YUY UIPfad IR AasSd dal o
U3 & 9adl & | AFaeld Al 9 S
uquYl, A HeEyul g SR I @1 g
fowr | AFgwfa deuur w8 SR | &
ARG, IS IdRBT BT A AR
Al JUANT SR IS Wl & HEA |
IAAT STA—YfGHROT &A™ G &l & qem
b 60% SHENID IURME ST BN IUAR
BT ST & STafd 26% BRG] JAURTE TTel Bl
SUER BT SIar 2 (1) | IR 97q S dsiiam
(Cd), I@T1 (Cu), 9T (Pb), URT (Hg), e
(Ni) 3R ST (Zn) T@ 9N o1g & S
UquS AN MY E R ST 3 Siled wdl $
forg oft gaxT a1 R Fhd B | IRIMD (As),
AT (Pb), DAFH (Cd) R URT (Hg) SN
qcdl &1 offa geawR H W IR # Jder AT
SRIRIATT HMT AT & | HG IRR A g AR
Tgall PI SMaTIHAT T B, clfb TATaRT H
gIdI dgdl gg HAigdl AR AT &1 uHE
9 99 g&1 | 398 DA HRE N, oid
AT TG Sig 3fAHHC AT B UM P BRI
gl AT W@Rey R ARG g9rg gsar S
RE T IR H IR 91gsi B AE A=
I ATAHPG ST (mucosal irritation), STIH
HIDT &fT (extensive cell damage), THA 3R

¢ @ YReferd ulRadd  (necrotic changes),
DA TNBT TF DI TARTY, 37aTE IR U2 9
3T B STl ol AR S0~ &1 Fhdil @ |
el Ig IR Gy STl aikRRerfad 93 &
forg var arge wifdr TR @aRT a7 v € |
IR GTqall # 37U 3Tl Gol-Teierdr &l &l
BIcll 8, Wifdb I8 Ul giRT Aferd &1 1 Aepel!
2 ()| wfsdl ik waa # R argell @1
TII 9 Had Uh §s G BT BRI g Thdl
PN AR B el 4 W argell @ ger
DI FATAT A qAT 8 (3) | SH AhE Bl
qTey SUARIGRYT (phyto-remediation) & T
A ST ST 2| UIeY SY=RIGRe gfyd el
BT fATevor R & U U J9rdt dobila 2 |
UG H AT STt ¥ fIuRh ergell &1 HTSiT
TR P AT AT B |

TR H IHHT faeed, iR Fe ueuet a1
el H=a Tfafafert &1 & aRemm & R
T BT SIRIBIDRT 3R AP UG-T &
(4) | Mn, Cu, Zn, Co, Mo 3iR Fe @ rafdd
HIAT DI fAYRH AT ST 8 9 SH9@T oig |49,
TN 9AY O dow dlell dEIRAl SR HIG
B TR HR AT g1 B (5) | JURME T
&1 fo T ST=ERY &y RGers gg SuanT =@l
PRAT MY Ud @re S{@ell § AR a1l 3
Fraffa FIRET B =3y (6) | STUfRIe e
A 9RI grgall BT 8BS & a¥idl Bl [AHiad
FHRAT, AR JSMAD BT Aoyl S
(7)1 N g Frpyor ufhameil & sfeRS
gqEl Bl eI W WId g, Ud  ddbioud
JGfT BT YA ST AR T8 &H T,
RIS 3R Sfdd dras & JAad Scrad
& A Iod c&ar g | A Sfde |
DI U IR GHARH BT SYANT IR
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e gTgelt BT Ul I | e @
dd+Id B SIaAgoT (Biosorption) & & (8) |
SATCTY SIFeNYOT €T & 3MA1 Dl giod s
J f@re # aga wwrdt |ifad grar 8| arad
H S9SN B B UICY SUANIGRUT (phyto

remediation) T SART ®Y AT ST 2 |

IRt @ Rl | afer, Her eiR
Tg—a FRIfAd w9 9 &R s H Y S
21§ T & Py A W A W SR
ST Adhdl & 3R U9 ®U | Sig 90T AR
g B oy g " § Suetel W SR
ST |WhdT © | Prifdulield GH8l (carboxylic
groups) 3R feF RIS (Ligno-cellulosic)
anfe Il W MRYR BF @) a9 W S i
araferset # argeil & SNV @ e BIeh
2 (9,10) | 37 ATl ¥ QR aferm, Her @ik
TE—9T I a9 Y BRI H SKHATS fhar
AT IFADT G Hed H GECT BT bl
T g | fAurh WRY gl B ge™ @
forg foram | afvrn, s iR TE—a9 u_®
P T A= AR 0.1 UM SR 1.0 UM ERT
SYARA u= § B (Cr), HTIST (Mn),
PraTee (Co), da (Ni), df€T (Cu), ST
(Zn), HSHIF (Cd) AR AT (Pb) B AT
BT e fbar | I I UreudIeieR
(ATadERISTad) T W Sudel & 3R ®s
AR @I $8 SIM HT g9 BT 71 faey
qd T8 g b u® e IR W oW A
g A fHy o € |

2. JeRft 3R feenfafer :

o wfhar @ IR =Ron § i faan
T (1) G BT ST (2) ST HET B UTSSY
B IR, (3) T T B AN B TeToT @y
TN 3R (4) IR WA |

2.1 el B Jorre:

42

A & dISll BT BTl H ST B AP
U S G 3T | S99 Ufhar H dleATrd—
b ISl &1 9ANT fBar T o | dislt
B A & oIy A% g SYART fa |
R | 3fgReT & Ufshar mar & 8l
S 81 Sifdd @rg @1 &7 |9 oOF 39
Al IR BT ¢ B fex 981 R, B
TR 39 ISl BT 9T AT ISl BT 9T
T BY A IR gD UM & foeha B
A1 fbar AT | IS & SRR B TDb o
P D RITh SGERI &l TRA A & T
T o dlfs JfeR THI X8 Hb | BRI
@ 915 g~ DI 9 10 Al & 99
R pre forar Tar o | gf=r W s ave
S A ST AT A7 STy HeIr dl S
P foIU a9 I ®Ie B TR fhar 137 |
TSl & AT JfHRA Ul dr12—13 Al
TH ST & 91 SAD] Helg BT TS |

2.2 O/ AT &I UI3sT JeTell:

gfeT, Horm SR g '™ Bl Sifdd et
Hd S D g gDl 91 Joh Ul W
AT AT | 39 99 I J3T Bl 96 SF )
FHIST TAT| Fels & 916 39 AT
(deionized) ST & ! UHR | GRIT
| R s 60 I Sfewad (°C) WR 2
H 4 °C & Y a3 G@rT 1T | I
W U §9d UTSSY Bl oid YT AHT
® ®T H IUINT B & oIV S= 3Tl
TS AUBIA B Tl AT o |

2.3 A a1g uRetor & fou d9ia @t duR:

faveyoes Ao & fferRad =T &t
SUANT Hre 99 H fbar T, K, Cr,0,,
MnSO,, CoSO,.7H,0, NiSO,.7H,0,
CuSO,.7H,0,  ZnSO,.7H,0,  Zn
(CH,C00),.2H,0, Cd (NO,),.4H,0 3R
Pb(C,H,0,), |
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S AT B HH: HIFHIH (Cr), HTHS
(Mn), ®iaTee (Co), de (Ni), TiaT (Cu),
ST (Zn), DSAIH (Cd) 3R AT (Pb)
T &R @ (oY ARG STl § =lell 137 |
9 UHR IR 91qg 9l bl SUAN
S HET & §RT SId eN9UT O efHdT Bl
S & forg fafv= gamnt | far
(11) | 1T BT AiGdT BT JeATd ASATT
UATH (ICP-MS) ddild gRT b |

2.4 drXdfde YT

SIg JAT BT IR 9] @ Ul $ °rd
3 I HEE 30 fEft Afeaws (o)
A= R 6 TS @ forg favar mam ) iR
3 AeUH AMMHR @ fheey YUR (Whatman
Paper 125 fi#l @) iR 3fd # 0.22 ATSHIA
RS fheex (Syringe Filter) & #AegH A
BT TAT| MSAII—THTH HY, IATford
FITSIUTE  TfTele 7900  SMTSTUI—THTH
(automated quadrupole Agilent 7900 ICP-
MS) & SURINT gRT AT T AT | IUEHROT
BT 3YC dlecal 200—240 dlee, 30 YRR
3R 50,/60 &Sl WX @I TAT| S TN
BT Y418 5 oilex Ufd e, ara|H 15—40
et dfemsg (°C) 3R gard 230—400
eIl URel (KPa) ST BRI T | 10—12
fielleller ufd fide w9 9drg, 20
dex ufa fide ders i &1 garg 3iR
0.2 fiefleller ufcr fiFe &1 AgergoR yare
gAY X7 TAT AT| {eMMhA (Calibration)
@ foTg, 10, 50, 100, 250, 500, 1000, 1500
3R 2000 UG (ppb) & AMG 0T IR
fg o o | 3t s @ I @ forw
faemaiga  (deionized) 9T T IUIRT
fopam T o | |t syt @ A & forw
STIRT fy S dret ygref S fageryo
A YT & o | T4 AT DI fTD e

(centrifuge), e (filter) fovam am iR
s <1 0t Nif¥m & ~ereiaRa foar |
D SWIT 3 Al G-TH T ddAld
ERT S0 IR TAT| FHIHR0 & forw
FfeIRad 9T BT SUART T T o

100— (Ce/Ck x 100) = X

STEl, Ce @1 UM AR ATAIRID o1 Aled
(mean experimental metal concentration)
(Slg 9131 IUAR & 91 ICP & HRegH
¥ FgiRa) 8, Ck Sig A1 Sirg @ o=
ST 91 Uhnidn & (arg fEEor A @
IR qea & 7t @1l 8) &R X T
M o BT R ¢ [dal & 4 g
BT MMPBead B AR ded S Hfeha
H JEcR Jdgie o & oy urifie $er
TR ey fawetyor (Correlation analysis)
N fobar wram e |

3. ufRdumd 3R uf=Et :

39 A ¥ gfEn, wr iR g w9
@ oI HET §RT BIFA (Cr), HTST (Mn),
PETee (Co), Mda (Ni), d@1 (Cu), ST
(Zn), HSFIA (Cd) IR AT (Pb) &1 Sid
eNyor fhar AT | grg Al & forg 39 |
TSI gfedl & Slg "ET B qRISRI &Hdl
B BrEidoiiord URe Fel (COOH) 3R
TSIl Ag8l (OH) @ S=a A1 @l
IR & foy =GR SExm 91T &, T8l
A g U1 ERSo e ff g ax wad ¥ |
gRomHl 9 I8 W © & Id@ UY & 1.0 I
g AT A e 9 fqurh ad@l & geM @t
yfcrerd I g & 0.1 UTH DI JoAAT H BB
s &, o daa fierar € & faeas o
fatrer It @ awe aigar (5 drdigR) B gem
& forg 0.1 U™ & fd® Sferd AT 1.0 I 7
(= 1—4) |
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il orre fawrh d@l @ forw sfaa #H
fo— 4 % wega fdg W F) Cr @ AT
TE—a H 76.4% U4 ofr 3R Hem H 33%
3R 6% W gs | 3 Cr 3@V & forg
TE—HTH B Seaad qeTdT &1 gfie BRil © | Mn
% forg, \ad o1 AT AE—9 (99.5%) H
q1g TS | afaT (69%) TR #Hermr (20%) H gad!
HAAT HH U §S | 1T Mn @Y & forg
fl g—ar o STdd < @ gfte Bt 2
Co @ ANV & foIy, I8 &N (45.9%) @,
gfrIT (43%) 3R HeIT (9.3%) & JoiaT H FaH
31fere perel Ul TAT| Ni & Sfaeoo & forg,
HoIT (15.9%) 3R &R (10.6%) @1 T ¥,
g O B T Y91 (28.7%) U1 AT | Cu
TN & forg, Herm (9-7%) &1 g =914 (5.
8%) 3R G (1.6%) @1 T H Ha ATl
U AT Zn F SfERINOT & forg, I8 =@
(61.3%) & gf =T (18.7%) iR Herr (1.0%) &
S HIreT UrAT AT |

Saenyur # wia=ra gfe (uf=mam

16.07
33

1.64
43' 69

mCr mMn mCo mNi =Cu m7Zn =mCd

o 1. aferan # IR erqeli o1 ufcrerd sraiyor |
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Saenyor § ufaera gis (dHam
\ /4

ECr »mMn ®mCo mNi mCu m7n m(Cd

o 2. Herm # WRY arqgail &1 wfrerd araRiyor |

Sraxnyor # ufawa gfg (Mg 919)

412
I 76.44
5.9 ’(
28.7 99.57
45.9

mCr =sMn mCo mNi =Cu m7Zn m(Cd

o 3. TIg w1 § WR grgei @1 wfie
SENICUE

Cd T JFaINT I8 o= H 41.1%, afrn
H 16% IR HoIT ¥ 4.8% URIT AT | dhael Hel
B Pb (13%) &I @AINT &= H HeH e,
STafds gfrar iR I5—9TF BT Pb & Gyl
H Bl JNTE & UTdT AT |

1

9.8

20.2

9.4

61.4



Sf T HAR A9 vd Sf IRF AW, T H AR argell @1 fAuRhdr B9 B H ureudleied $ &R

T 9™ gRT AIRIH (Th) &R RFH

d Cu & GO & &qdl qad 0D I 83 |

(U), S el a@l & dfgd wa @
TSR AT UTe € | T8I & 3fATal qIoRT
#F R a1g & dod @ ff TSR I 2 | gd
¥ Y T WY BRI A U8 AT g © (b HepT

qaaE Y e H gg At ur T B Pb
BT TGNV TR B fory 79 A R e &
PRIR T 8 b1 3T Rk 3R g7y
2| DI SYINT WReY 3R TR & forw

(Zeamays) ¥ @TT (Fe), H9IoT (Mn) T4 didl
(Cu) BT T BT B AT & | 3P IIRD
s (Avena sativa), ST (Hordeum vulgare), 3R
WAl (Brassica juncea) W I ST (Zn) @
g @ N TR a7 | Hefl, FTel S
3R 3rotareg # Y I 0T B 2|

aRfdg HAR 3R A (2016) ERT fhy
T TP gAA H, o9 gfr @ mufine
S | [fa fear o dar IR grgelt &
g Y AT s (Cd) & foTT 0.58—1.
47 e/ fearm, T (Pb) & forw
1.2-50 e/ fdaium™, ST (Zn) &
forw 41.2-702 U™/ fhairum, df€r (Cu)
& foru 3.8—8.8 e / fharum, sifes
(Cr) & forw 1.35-238 e / fohamm
IR Mdad (Ni) & forw 24—45 feium /
el U<t g5 ot (6) | ST=I+ STUfdTe STt |
fafea afesral § R argeil & He g &1 A4
WY GIRgH adic (Human Health Risk
Index /HRI) 1 &, St 69 %9 % 8 Pb (0.
726)>Cd (0.327)>Ni (0.1083)>Cu (0.094,04)>Zn
(0.0652)>Cr (0.00798) | 3T TE & URVITH U
fl 9y 77U € (6) | Torabian 3fR Mahjouri,
2002 =1 garT & srufdre STt & Rifera aie #
Cd &7 STHTG Herm & fory ey o1ferd o (12) |

4. forsm:

gf=ar, Hel iR Ig—9149 & S A 6l
SR A 13T H AT e g, a9 Ui
A AT VR &gl Bl et fhar
AHAT & | TG—a149 4 Cr, Mn, Co, Ni, Zn 3R
Cd & o & &oar Af&bay urg T | Her

ATEID 2 |
l4l.2

cd Ml 16.07
n hls.?s

(LT
Cu FTea
I 28.7

O

T 45.0

co  |i— 1

"]

" S oo
J76.44

o — -

0 50 100
sraeiver 3 faea qfg

: = 4. @i H
sraeiror 3 gfcierd i (g o)
B srereiroor 31 wfaerd i @em RIAE Eﬂ‘lg‘r
B yrqeiaera afae gig (aferm  PT el

Jo6l1.4

3

$9.57

YT |
B ersaractt arferer

Absorption ST
Automated garferd
Binding capacity TN T
Bio-accumulation SI—FTg
Biodegradation HT—3TTHAT
Biomass SII—H =T
Bio-remediation FT—IIIRIT
Biosorption NEEIRI
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Calibration

RNICET
Carboxylic groups praifutiors Aa!
Centrifuge AUBEH
Concentration Aiedr
Contamination HeoT
Coriander sativum gferT
Correlation analysis | ggwigey Qveryor
Deionized ﬁarrq:ﬁ?f—d
Exchange ICIGE D]
Extensive cell | grues wIfdraRT afy
damage
Filter foreeq
Human Health Risk |qmg wrey  ifRgw
Index (HRI) SCCaEd
Ligno-cellulosic ISR SINED
Mean experimental | gy yrifires &7 SATST
metal concentration
Mentha piperita Herr
Mucosal irritation JqeAIH FToaT
Necrotic changes gRerferg uRads
Phytochelators greydieied
Phytoremediation P ICURI MG
Syringe Filter RIS fhoex
Wheatgrass T
(Thinopyrum
intermedium)
Toxicity fyTRHdar

Zae <

[11 Bhati M. (2016), Nanotechnology

(2]

46

Application in Water Purification: An Indian
Context. Vigyan Prakash, 14(1& 2),19-28.
Shah K and Reddy M N. (2010), Accumulation
of heavy metals by some aquatic macrophytes
In: Engineering and Technology, 3(4), 11125-
11134.

Karamtothu G N, Devi M A and Naik S J K.
(2015), Heavy Metals in Soils and Vegetables

(7]

(8]

(9]

[10]

[11]

[12]

Irrigated with Urban Sewage water - A Case
Study of Grat-er Hyderabad. Int. J. Curr.
Microbiol. Appl. Sci., 4 (5), 1054-1060.
Akpor O B and M Muchie (2010),
Remediation of heavy metals in drinking
water and wastewater treatment systems:
Processes and applications. Int. J. Phys. Sci.,
5(12), 1807-1817.

Aate J, Urade P, Potey L and Kosalge S.
(2017), A Review: Wheat grass and its Health
Benefits. Int. J. Pharm. and pharm. Res., 9(4),
288-298.

Kumar A and Seema. (2016), Accumulation
of heavy metals in soil and green leafy
vegetables, Irrigated with wastewater. IQSR
J. Env. Sci. Toxic Food Tech., 10 (10), 8-9.
Baysal A, Ozbek N, and Akman S. (2013),
Determination of Trace Metals in Waste
Water and their removal processes. In: Waste
Water—Treatment Technologies and Recent
Analytical Developments. Intech open
Science publishers, Ch-7.

Ahluwalia S S and Goyal D. (2007),
Microbial and plant derived biomass for
removal of heavy metals from wastewater.
Biores. Tech., 98 (12), 2243-2257.

Bhat S, Kaushal P, Kaur M and Sharma H
K. (2014), Review. Coriander (Coriandrum
sativum L.): Processing, nutritional and
functional aspects Afr. J. Plant Sci., 8(1), 25-
33.

Dinu C, Gheorghe S, Tenea A G, Stoica
C, Vasile G, Popescu R L, Serban E A and
Pascu L F. (2021), Toxic Metals (As, Cd, Ni,
Pb) Impact in the Most Common Medicinal
Plant ( Mentha piperita) . Int. J. Environ. Res.
Public Health, 18(8), 3904.

Welna M, Madeja A S and Pohl P. (2011),
Quality of the Trace Element Analysis:
Sample Preparation Steps, Wide Spectra of
Quality Control, In: Waste Water—Treatment
Technologies and Recent Analytical
Developments.  Intech open  Science
publishers, Ch-4.

Torabian A and Mahjouri M. (2002), Heavy
metals uptake by vegetable crops irrigated
with waste water in South Tehran. J. Env.
Study, 16 (2), 34.



I &A1 AR AT B [0 Ig& IHANe I gere b

W ois Bciss URavdmise
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AT

PIETh ABETD ofS Bllss URIAWRPISS AU Iod FhRI—AANYI—IONdh AT SITHT
15eV ¥ 20eV & URTIT Holl € F<RIA & HRU JhRECT Jih & (oY IUYh © |
fh=] Bollss URIARPISC JATERT AR Al H AU 3R AR T4 Fda-eiadn f[Ieme ¢,
ST A & AR SR ETAT Pl YA BRI & | 9 WU H, AR FA JPREM b g
=D SR YR STETRT ofS 8ellgs UWRIdwdise (CH,)NPbL, Cl & Weeivor &1 R
T fbar R € | fafTad—sfegTarieie auishd (UV-Vis) & WD U 3egg=l 3 AZelvd
RGBT BT iftedhel dSiT 2.61 eV W fbar 11 81 (CH,),NPbI, Cl SR WRIawpIge
AR A § gelde™ A aRaes ® GUH 99 =g TiO, 9 D 3Mde IRaed & oy
PEDOT:PSS &T IUINT fHAT 11 2| AR Ao @ f$a8d a1 URAERS n-i-p THR Bl ¢ |
FTO /¢-TiO, / (CH,)NPbl, Cl /PEDOT:PSS /Al @1 3iq+ Wfbe dieest (Voc), ¥ic Afdbe
PRe SIS (Jsc)3iiR Terar Her 0.5V, 6.7 mA /cm? 3R 2.09% & | 3 gRumdl | wenfod
BT & fob =Iqep ST €I geb oS Bellgs URIaveblge (CH,) NPbL, Cl T SUINT g
gTeraeerd gt & ffor 2q far S wehdr 2 |

Abstract

Organic Inorgnic lead halide Perovskites are promising photovoltaic materials with high light
absorption coefficient and tunable band gap of 1.5 to 2.0 eV. But these materials are thermally
instable and moisture sensitive. In this paper, we report the synthesis of lead halide perovskites
(CH,),NPbI, Cl with quaternary ammonium cations for solar cell applications. The UV-Vis
spectroscopic studies revealed that the optical band gap of synthesized perovskite is 2.61 eV.
(CH,),NPbI, Cl based Perovskite solar cell was fabricated in ambient conditions by usingTiO as
electron charge transport material and a PEDOT: PSS as hole transport material. The architecture
of fabricated solar cell is conventional n-i-p type device structure. The open-circuit voltage (Voc),
short circuit current density (Jsc) and efficiency of FTO/ ¢-TiO,/ (CH,),NPbl, Cl / PEDOT:PSS/
Al are 0.5V, 6.7mA/cm?and 2.09 % respectively. These results shows that lead halide perovskites
with quaternary ammonium cations can be used for fabricating stable photovoltaic devices.
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ST oreg : URIARpISE, FHoll o8 IT=NId,
BIcrafecd gih |

Keywords: Perovskite, Energy band gap,
photovoltaic device.

1. UATdeT

RITHISE AR T TR T 14 a9 3
HH e 3rafdy # S R e gY € 98 9R
A & TOH B Idhd d INEATHD 7 | AR
ol B fagd ol 3§ aRafia &= @1 =
eI SR ARIRYT § A1 BiT®Hee abiid &
HROT & Tg AR ATAIH BT g g 941 garm
2| 9@ faRIarg, S ST SawiNel vlid
(High Absorption Coefficient)  (TT9T  10°
em?) (1), 31f¥® fOAROT @waTs (large diffusion
Length), <ftg i &4 SMasi & STelvT—3TelT
BIF &I UfhaT  (fast charge separation process),
Sdg T Ble (charge) T 31f&d yRas {\9[
(long transport distance of electrons and holes),
ds SfaRTe fAferdl (band gap tunability)
(2) 3R sodgH™led WagH & faEed
JeCTARIIC qUIhH & B AR HHT § g0
& (broad absorption spectrum) T &I ¥ |
fafr= WRravarge DDl § Heffe—Ir@mED
eSS WRIdvdrse W Aftmfera 8, Rraawr
AR 319 BT (molecular formula)ABX,
2| SIHA Ud HEHd AR (organic cation)
S CHNH,, B U& o1g &9 (metal
cation) (SI¥ Sn*or Pb*" g&Ife ) 3R X TH
gdo FOE (S F, CL, Bror I 331(3)
2 | WIawpge Hrsd M o SmiSss
(CH,NH,PbL) &I |a¥ 3ffereh SUINT H 1T
T 8, e deelfid a1 & forv sfas
A fHerge sMIfH emarsss (MAI) &T
SUN ®RA &, 3R J& oS Aee PbL AT
PbCl, BT & |

48

aued 2009 H, fANIET IR 9@
TEAINAl §RT &I 3.8 % @ <efar Rure
31 T3 oft | SO SiFFHCe eags WRIavdhse
(CH,NH,PbL,) &I SE—iRicigse AR A
(DSSC) anfdhcaar # S8 @& ®©U H AN
foar T o 3)1 9 99 9 HH T H
B HEH o, TN WY IR SHd  wrfEl
gRT SITFUEdl (DSSC) & TRal Solaglage
P 3N BIA (charge) URdEd Wwd (hole
transport layer) §RT UfReMUT @&xa 9.7%
U} ®UIaRuT q&dl Ui &l T8 (@)1 89
gfh H, mp-TiO, @I Spiro-MeOTAD &I HHT:
gldg™ SRIUIC oRR 4 8lel gidule ok &
WY H SUINT a1 AT o7 | gRIBT 3R I
AT (Burschka et al.) & HadIgpa MM adr
H SR oUd YRR BT TANT IR
15% ¥ 3f8d A <&ar & ddbAld IRd
D T AT (5)| IS 9 I AT (Zhou at
al.) RT U @R egioided WRIAdRe AR
Il H Aol gNAIE oRR H aied (carrier) @
Tferefietar & FRIRE #ke 19.3% <eIdr &l
RUré far T/ ar o (6) | IRT I 3= AR
(Yang et al.) & STHICYSR Uil g FfC &I
RfFa oxe HIHAFSIEE o mueEs
(FAPbL) fffid R Wl # <91 20% ¥
ft arftres <erar urd @ off | 39H wi R R
flhed affdhcaer UR WANT ol o (7) | aciH
H, WIawprse (D JHEAD ealse dw@)
AR Wl H R 25% dd DI BIUEHAT Bl
RUrc far war g (8) | 3a- &H WY P ¥,
qET B Sal gig BT BRI drell © |
TSl Wt uftharetl & a9 WRiavhge AR
A HH g H, UH 9 U ey [ddbed &
w4 H W@ S V&l 2 | WIRBEE oRR IR
BN @ BRY 39 Rifere 9R 9 & AT
&SH AR ¥ (Tandem Solar Cell) & w9 #




THT YA, AU PO Td Hord f[Iar, "Iea el AR el & ol agh SFIfas g9 b ...

SR o T 2 | 31l SEH g Aot o
g, Si— T geh daEReT H ufdad uEe

& forg g far omar & (1) (12) 1 3=t

g9 Wl 3N Y oNd d e Gy

P BRI Gefal U4 e # ol 9 fRmae
BT Rure f6ar 71 | Sed agae SR gdl
fafexor # WRiaxdprge AR A w1 ufd T
&RYT BIAT 2 SR U H HHl 31l 7, s
PBROT A BT Y9 AR farsdr 81 2017
7 W\_rl'lé%' AR 3= AT 3 (Jafarzadeh
etal) 7 ReR WRix@rge cgIfrsas™Mi=TH
oS 3MATeIss (TMAPbL) & HZewor &R
<eTo7 o Y RUIE far 81 39 O Ad ©

deb-ilh gRT U ReR T=h SFHAIMTH g
SMIRT oIS Belgs URIawbrge (CH,),NPbI,
Cl & AT 3R YHRMERET ISUINT B
Rulc #Rd €| WRiawbrge TMAPbL, Cl #
URARE AR fHerTgel SFIRIH AArSigs &
R WR G-I CSIAATSAHINIH eSS
BT SYINT bl AT & | Aqsh SFHIIH g1
AR oIS 2ATSS URIAEDPISE Bl G8d &l TK]
el gal W ALl fhar war 2| |ma

STPRINT T &1 ST AT 8 (9) | ol 3R
IF@ Al (Banerjee et al.) §RT of€ If2d <l
Heorrgd sMIfFM WRiaRdige H Bicde
gg b R fbar ar 8 (10) |

Wl & e T SiifdiaR 2q
DT ATTH T STITRIT BT g URIaHISE
@ A= TRl &R Iy eRf &R @ T
i fRemgediftm (MAY) SR wmifafes
(FA") I BT6H g9 G oS (Pb™) BT A
JPEAD AR & ©T H FANT fhar AT B |
Cl, I 3k Br 2ollgs Ucd od JaiT fhd €|
fir=—f=1 garss (Cl, 1 3R Br g&IfQ) W&RT
BRD Goll ATl Bl URAfd B Thd g,
R WRIawpIge IR Id 9 goldeied

WaeH & AN T Iegiarice avisd &
I AT R sraenyer gAREd wR Aad §
IIWH IR ZnO
3R TiO, & Udell
el BT MIH ®I A
goideld  oiIUe R
IR disSiedivard
(PEDOT:PSS),
TIRAICS (Spiro-
MeOTAD) 3R dgafdd
TSIl o
P B TS oRR

g9 M TP Hrae IS IR Th ofs Ao
g1 (CH),NPbl, Cl W IFETRd WRIawpse
AR AT H Soldg[ 3fdel uRdsd bl A
g gg TiO, U4 oA e URded &
ferg  PEDOT:PSS &1 WANT fbar T 81 59
AR ¥ @ IRERE fargd RaHT n-i-p
YR Bl 8| FTO/c-TiO,/(CH,),NPbI,
Cl_/PEDOT:PSS / Al &T 31U ¥fhe qleco]
(Voc), 9T fdhe dxe SIS (Jsc) 3R gerar
A 0.5V, 6.7mA /cm? 3R 2.09% € |

2. fEarsa dvgen

9 @R H, URAERS n-i-p IRH ALET
(device structure)  Glass /FTO /¢-TiO, /
(CH,),NPbl, Cl /PEDOT:PSS /Al  3hH:
A A SR WHhE H forg o | fSargd axan
o 1 % uef¥a & 18 T

v A 7
— ﬂgs@/\\b

s ]

PEDOT:PSS

(CH;)4NPbl3.,Cl,
C-Tio;

Glass
o3 — 1 gRe vd gie G
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2.1 yAor & fafded dal & faug &
SIGEAR

I = wERET @ "9, R vfega
g Rl Red cldredst wn. fa s @Rier T
o | ST ®U H Ui gam o, 99 & warT H
TR AT TEH BIg A YIEHROT BT
SYANT 81 fHar T a7 | SgMATSARMITIH
MRS (TMAI 99%), o€ FARISS (TMAL,
99%),  STsfRersawmHAEs (NN DMF,
99%), clEcaA  SISRIgRiaasS
(TTIP, 97%), o1& USSRk  (Zn, 99%),
TRSIGAIR®G YRS (HCl, 99%)| dfell
(3, 4—seNTATaSTS I AT P —uTelT
(Ie®Ie))  PEDOT:PSS,  UHfa
(CH,CH,OH, 99%), tRifesw TRrs veriResre
(CH,COOH, 99%) ¥ = uaref o |

2.2 Trgcfere sTS3iiaTss TiO, oR ferafor
fafer

TiO, WO WRd §°M & g He—siel
Ad1d Sol-gel Technique &1 SHHATA fHa

2.3 WIawprse AT =R (CH,),NPbI,
Cl T Heetwor
(CH,),NPbl, Cl  (Cgrf¥ermser  syeIf~raH
TS MR SIARIZS) 99 & foTg SgIfenge
AT IMATSTSS 3R ol dFeREge ford o |
IRt fopar ffaRaa ©

(CH,),NI + PbCl,— (CH,),NPbI,_CI_

RIS Afbd TR (CH,),NPbL,_Cl
B Th—aR0T oo fafdr & g9mr 1ar e, S
o 2 # famr w7 71 39 ugfd § 9Rd 59
31 T <1 3a¥a BT €, Isige IR Rue
ST gFe gRT ofdd &xd & | <Ifid &
@ ¢ UHA Tl T UfhaT & SR 8 9cdh
o H fohaT eR® URIABISE BT AT R
& | (CH,),NPbI, Cl_(CTiersd SrHi-=m oS
AMATSTSS FARZS) a9 & oIy <gIfemge
I ISISS IR TS TRISS BT STA
fpar 2| Memgesmiftad smisss (MAI) &
A AT 2 SCH (optimum) TR &
IR TR TR JHIH IS 3R

T oo, ORH 2M SISeiENIeiiaRITE S
(CH,COOH, 99%) & <1l Sugh A1 H 4
I9 vhafed URTs 9 1 S fasiaHied el
(deionized water) &1 FART fdsar T o |

PbCl,+(CHa3)4NI /DMF

5
¢

2

<P

50

-TiO
;0\12 T OT o fafer
I —

e FEARTSS Bl HA: 3:1 AlGR U H 1.8

wt% STEMeTsammiEgs DMF # grar T
ofT | 359 fASTOT Bl Bfe wie WX 135°C I WX 3
T2 & forv dfes e & werar 9 e
T & | I8 9 e dielm 3R Ewy fewrs
Tar gl

(CH3)4NPbl3Cly

-

3 2 WRawprse
TR g M Bg
TH  TROT ofud
fafyr  (single step
coating process)

-

Heat
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2.4 gﬁﬁ fortor Device Fabrication

qEge b ©Y H FAIRA e fod
MFATES PIcS T BT WANT fobar 1 2 |
T ¥ MR b1 Wedge 99 @ g
ST T ST ufhar & T N | Soldcis
DI FIRIT T TF B T, SFRT TfshaT
T He@yol 7 | T Ufshar # Zn TSR,
DI 4R & A1 2 Al HCl fog 17 o)
39 ufhdr @ SRE U=E TheRl (FTO,
TAIRT S fed ifavigs) araid 98 Wi
O THIRT 3MawId &, 99 91T &l Ade
DI UHA U I Th AT 73T AT | Yo ywhra
Pl TAP 20 e & o0 AT & O,
fasmeriga o, vdiem SR smswmifa
P B AT A AIH I gRT A% fHar
T o7 | IS I8 Fell=1T U § Fedge ¥
FHf® AYfE BT FETem & forg UV e
TR H 30 fAFTe X1 TAT o7 | AR A 99
% folU WRiawdprse & Afhy WRd B ol
e aRae TiO, &1 e URd AT gD
3T yRagd PEDOT:PSS WRd & Hed @l
T 2| ST Haverd Rud diféw gfe @l
HERIAT ¥ 1800 RPM WR TiO, =+ Uiféehat
(anatase) @I FTO BICS 7ol A8 & W
ST fam 7 o1 | 39 WA Bl Helsd B
# grfd e+ 99 & v 450°C WX 1 ©S
drowel (Furnace) ® X&@T AT 7| TiO, &
O WA R WRIGEDBIZS DI AlhT W Bl
U =RT oo fafer & g9 3, &R f g9
150°C & A9 W 1 ®c & fog <« 9| giep #
IRTIRDBIZE IR Bl AICTS T 400 nm 2 |
RIGEHISEC oldR R PEDOT:PSS &1 g-TcHE
e gRaEd WRd & HIET fd o iR
D HUR IMGHINTH RIS & golagie
DI ARA AR ST HIr€  d11
TRAT| DI AIETs ST 90 nm off | AICE

DI JFgA BIET Y & Ieed | R
febar T o |

3. 3UBIUT quie
fheet WG Wex—2400 &1 SYANT BB

diecol — PRE DNICRRTT forr Irr o |
S AR $Holl @ FHEHF Fd 100 mW / cm?
@1 figdT & AM 1.5 I 6T AT far 147 2 |
AP diadl B Yo RIETe fohved Raferai= (Si)
AR el AFS A hfetsic fHar a7 o | ScdoiA
WaeT ddeRRead @ aRaeT a0 gfdawd
FANHICY  (varian cary eclipse fluorimeter)
A form T or| oHl ARRefhed sareEH
300 ¥ fafSieei—aregraniele guicd (UV-Vis)
H eraenmer I forar wm| fEi-—ufhar #
S & R dlex HO-TH-05 Aisd
BT YN fbar TaT| geldgrs g9 @ fory
fewa Bl daRA PICT Hied 12A4D JHT &I

SEIATS BT T |
4. gRumA 3R ==t
4.1 veef sree a faociyor
AR 9d P B B d g

(performance) THTI  Fpoll  I[ALNTD
AT ¥ WY AR W I g8 2| -3
IRIIRBIZE oTIR BT AN WFgT, AR
WagH N # @9 o gfie w7 |
-4 % WRiaxdrse 9R Ja (@ oRR
Afferd) @ STERIYT UTH &I famar a1
g1 sUH A AR WaeH IS § FdveH®
AT Uil g ©| URIGhISC &
IR Wagl & o 5 # fagrar Tar
2| SUH URTHIAT Wagl & RR W ol
I AR1C &1 <@ Ia6d 2 | I8 WRIahIZe
& o fohved AT & uef¥a oxar
2| URITRIAT @& UM Qb (¥ Qe
A ® ATUE) U T W d AR Pl
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ey Jsc Voc FF | n(%)
w || ©
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SR A

Jooigdlg & fb Riavpige 2ollse 9R
I BT 0T TR H AE IrdTaRol

# fopar Tar g ura gRema 3 I8 uReferd
BT g fb IR I & oavye urael 3R
SeraT § PIg uRad T8 g3l 7 |

4.2 SolfdEdel cI&ToT gufe

ST foE—1 # gl T § 6 uerer e
RIqpIge IR A & IR goldagrs

J ey WRIdThlge Rd TR O g
TN BB gelag—alel Sikg aTdl
21 3 AMART HT (Charge Particles) &H
g9 Hull (low binding energy) & @RI
AT B O Bl IR R solae= @
TS I GRIE U= (electron and
hole charge transport layer) & HEIH
Fafdd Selagie @ Ugdd & IR faga
gareg (electric current) SO~ HA g |
dleco] Ud die hydeRRedd Tdh fhedd
A Hev—2400 BT ISYART GRSD  foraT
T AT HEH AM 15 @& 100 mW /
cm? P UHIET dgar § U UM% H v
ERRIRRCACEIF I CAN GGG ERIE
@ forg Suywh ©1 ¥4 (CH,)NPbI, Cl
ITRT RIRBIge AR T H golderd
3% URde @l FH a9 &g ¢-TiO, G
TP MY URaed & feTg PEDOT:PSS
@ Udell fhew &1 WA fhar T 2
IR Ad @ f$arga Gedr YRR n-i-p
UbR @1 & | FTO /¢-TiO, / (CH,),NPbI,
Cl /PEDOT:PSS /Al &1 3ud wfde
et (Voc), ¥ife Afdhe e SIS
(Jsc), fhel Haex 3R <&l HH: 0.5
V, 6.7 mA/cm? 025 AR 2.09% ¢TI
J-V erficeror gRome @1 o 8 H <@
FEd Bl 9 URE ¥ W 7 6
T AT GTI MTRT oS BAES
URIqebrge (CH,) NPbL, Cl &1 SUAN
Rer wiekdifecd SUHUl & fFH0T @
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fou far o wear €| fd haex 9gd
B BH MM & BRI q&ar AiHa 8T T8
2| WNIaPIEe IR SRBRIIA TR BT
S URFTT &1 3TaReAT H IH YR
e Iad B, 8 o Uraell & 9T
el Haex & W1 91 B 3NN 2 |

5. forspd

U PBEB-3BIE D NP Bolss
URTqehIse TMAPbL, Cl &1 HZeIYoT g weqor
quie fbar AT € | WRIawprge TMAPbL, CL
H uRERES MAL & IH ©R TMAI &1 J21T
g e & w4 ¥ fbar war g1 FTO /Tio, /
TMAPbL,_Cl _/PEDOT:PSS /Al gfh # 2.09
% photovoltaic S&T W g5 ©| SAifcda
YT W AT I A9 2.61 eV U g3
g1 el g P oY I8 g ggd & K,
T4 A ) ¥ BT T 99 G drell 9

3T Thild B HRT IUGh © |

SITHTE

BRI W JANTRIE,  Soldg e
US WBICad JfegIell, UXfAeaR  gae
@I A AT (Fabrication) 3R <leor guie
TebTa! (Characterization Techniques) fIerait
@ g emrdy B

Table of the Hindi equivalents for the technical

terms
absorption STTOTSOT
coating faoiu=, WRa =er T
current density | g7 Teg
cutting G
degraded state ffia sraven
device Ifh
efficiency z&Tdl
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emission IS
etching fHerRoT, fMaTerT
evaporation ATTHNOT
excite SARTT BT
fabrication G
intensity RIEGI
layer qxd
lead Salt AT 99h
optical P CAIRE
photovoltaic TRTITaIE T
solar cell IR ol
spectrum quihH
synthesize R LII
transmission JRIT=IA]
tunability A DR DI AT,
AR TerdT
ultrasonication | gRysreor
ultraviolet PRERGI
vacuum frafa
Visible TR, eIl
Voltage qreedT
wavelength TR T
Tegot -
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BT 9T B SUATRIAT BT ST gY AT 1944 H ATH 31 AT $I IH H I8 WHAR a7 {7 1T | Fgg
AfcT @ &=l Sf B SRR AT &1 AR 14, Jfcddl, e 3R J & &3 § T84 Bfe 3iR
Ths o |

YRA T WA b O a9 & foI ATt 1948 7 S 9T =1 MR URATY SHofl SRR &1 AT
DI 3R TR TRAMN Holt Hal R IRA BT Afaferea fFHar| |t 1955 # HYh I e gRT AT
wifoyel st & folg WA Soif BT SUART & Ugel AWl H S BMI 9T &I [ IR 37 |
THTCA HETTHA] STaTeRelel g% o 41 el o7 b 89 URAT] Holl Bl GOUANT el X | e, ! 9
% 91c URSYI H R G 7 9RA B URATY] AT P g1 53T | HRT BT GRE BT @ §Y deable
TETTHAT ATTaRTgR AT -1 IR $T WRATY SR F 9 $1 Afddgar § Geb R f*AT| a9 1957 F 4R
A HaE @ B9 gid 7 IS URHIY] SHU Dg I AT | 9 1967 H SHBT A HIT URATY] FHETT
Do PR AT TAT| I8 B 9T BT < DI IR A AT g o | 59 R 9 s At T
SR ARE & WU H U UgE WRNfUd B 2| 37 Iaf A |, quihHe i), S araver
A, I vd Sia fasm, Ruaer SRR, daexor, fafdxor wken gd Tifiar fafeer snfe seaye
T et o SIgeT &1 %2 € | B SIEi iR 9T | YRT Bl U] Wk O 99 BT ST AU QT
o, 98 3 fawyd Wwy H N 98 & 2 |
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AT

3mrst fafi=T afig a1 |TSIahRoT 3R RIS Aeafd T JaTl oY 3iRde, feder, Haga,
AMfE SUANTHATAT DI AW B ACH-IEH B DI A <ol 2 | feaex dali & T
FRed dars d® WHT BRAT € | $AD! TP T Fell 8 TPHi 8, 3R 3HD IUANTBAAT B
fIsg ¥R # gep fIemer IuARTHAT AMER 2 | WK 59 GIAeT HT STANT B 8 | ABdT8 B,
ATSER B9 BRAT, STl BRAT IR N7 HRAT I ATSaR IR 37 & | I8 Y=ifad a¥ld
SUARTHAISI BT U STAMIAT & 1T Iadid & MR R Afzd HA o1 IR B 3 |
fafey Suarh wfed g &, w=iifer SuanTedt o wfafafal o Mg e dodr g, ofe
fSRre &1, IRIRRM wca®, IR Yed BRI & ITINT ITINTHAT & IR H HRa- iR cdic &
&I g @ (oY fham T | S7edge quidl § b gexyfded faRIvdy SR Hgar—amenRd
fIeIyarg WM SUARTRAisl B Used R H el HIfdd B8Rl 8, Hersel muiRa ol @
qeT ¥ IFHT JSTA I8k U AT & |
Abstract:

Today, various famous social networking services like Orkut, Twitter, Facebook, and
many others, openly and freely allow users to exchange messages among themselves. In this
paper, we talk of Twitter, which restricts the messages to a character limit. It has an open
nature and a huge user base, and spammers utilize this characteristic. Cybercrimes are quite
commonplace. A few commonly known ones are, spreading rumors, cyberbullying, trolling,
and stalking. The approaches proposed in this work try to characterize users for the detection
of such unwanted things. While traditional approaches try to do this based on the content of
the messages, the approaches discussed here work based on the interactions of users with their
followers along with the content. This is extremely useful, as a user who is spamming can
easily control one’s own activities, but controlling the activities of ones’ network (followers)
is not possible. Three classifiers are used for learning and characteristic identification. They
are Decision Tree, Bayesian network, and Random Forest. Dataset from both genuine real
users and spammers was used for testing. Study indicates that Interactive characteristics and
community-based characteristics prove good in identifying spam users. They perform better

than Metadata based decisions.

Tbd o fogex, W, Aerd WIS, AgaR JTuRwE
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1. fauzr a3 Introduction

feaexr @R o e Mfear wiewH,
39 IUARTEHAIR &I T & fory arafad
T (Real Time) ® faff=1 fawai oik wferi
P AFGRI SUAE IR B | U wITHH
3iele 9Tl edd (OSN) deard 8, S
SUANTGATl BT o3 Bf @ Aot
P T B H e 9910 2 | S99 JHENR,
fafe=1 DS & IR | DI AU I, TIRATR®
3R IIP qS WA €| I U bR 3=
SUIRTHATR & A1 fafv=1 vl w® d& &R
Tl BIA ©, O IMOIA, He@yol wedy,
A g aRRAT 3R 33T aRE o= fawy
W | S Dl STNHAT HB W TdIc Bl
2, 7 ITIT SN AMAR W Ugd ¥ iR g
gdic Ml &xd B SHA SFGN B AUD
Bl & Uil 2 | OSNs 3iFellsd wlehH W)
SUINTHANR & FGER & JeII AR fageryor
DI AMILIHAT B T |

feqex @ greand 2006 ¥ gg off| g
3R AT BT AT | M AR R TP cdie
H arferpan 280 AU B Whd T | SYANTHA
U UG B AR T Arl (ARTg Rl
AfEd) BT FITART IR Fhd & | FAEAR <l
BT AFERVT B IR AGRIAT o+ & fdebed Al
QU B | UAd Goligd STJAR B AawIal
Gl @ Juse w| 'l g feger ek
Bgd o OSN Hdl w0 A ArHIoTh Ief
% fog a0 U o1, oifhd 9 gl € iR S
faee SFR €| e Ut Ha¥l A1El S
% ol IIRMEIS 3R A fddhed & | I I
BT IMBHT Bl T |

OSNs Y gRspd 3R e gxell iR

GRI, S ATSER AR, TeTd AT harT,
FHeXufIHRr iR fafi=T o eraer wrfafaforay
# ydior g | BRI (phishing) iR | S
M URIRG AR gl dl Hl TR T |
S-S 3% Uded @ aua [ded gy
TH—IH STb W T GEFIOR ®Y W Tdl
T | g4 & forg BIRMR Avawor faslia
g0 | Ruel &1 ®en © & STanHdel &
- TAIc B Udh gl Uerd  HA:
dic 3R WH T WA dfcd UEd Al G
SPIRTEHARN & fasaraurs 999 & forg Ad
FAER DI TAH B 7, AR Y TG SUART
JrTarer Tfafaftt & forw a=a €1 (1)

2. &I AdeTT : Literature Review

SN ST & Uaque iR fRrnfde, aFi
UhR & IEhd] A8 AR Bl 8
OSNs W U&h R 3R @< 39d < &l
TIRT R X8 = | A= |9 o i it
RICHEl R SUAE €, R T THE AR
TRATfad B %2 € (2, 3) | g9 |, UdT o
DI THAIH @ AT AT B GdT W A g9
@ forv ae-e fAesRIa 81l § | S1frhisr aiid
STIRTRAT & @I & Whlgd MR Ifafaforat
P U BT STINT B & | AfIy W
T BEGIRGT BT SUAN XD Ubs o
Y SId © | AR STANTHAT S Th—gaR
H qIEd BRd §, 9 UB—gER DI drKildd
Ugad SFd o | dRdfdd @R 3T Sl
# U ueN, A Heell, drfey Hed diR
FIHITT TRIG—ATIHE & AR (A= T
A HEY I@d 2, 3R UH TN BT AT B
21 g9o fauda, R ifrafia SunTedie
BT JIERV PR B, oD HRU IT d8d
$H IREREAT Aadl g1 g9a AR,
U IURRN B §a HH URERE Bede
B €, O qradid @ SR |y & wHe
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ameTRd fagiwdisi &l &8 &d | ardide
STINThRARI R Wa & 9 I8 3far &H

BT 7, 7 b I g} Bl ST HRALST a8l o
el W& © | gaday (correlation) BT &g cdicH

W @ 9dT o H SYANT DI S arel]
U fafe) ga™ BRaT € | g9 ARE D A o
W ogE B fo, VTR Uh-gER T SR
FRA B, AR APell AR 991 ¢ | dfdb I8
IRAIS ART BT W A & IS ol I
HT B <, Fifh 9 VT Tt & Hiar &
& fou & &1 S €| s9a Srarmar, 9
bl T © FaAl BT g7 yfererd Wi
BT BT AR A aeR 81, foTad Ty &1
UAT S & HHIET 98 I © |

WY 9 99 feaf 9 R der @ §
9 ST Bl YA gs AT T 1978 H
ARPANET # Ruié foar war o | <ifed s9
T, Tl a3t far 81 o | 39 99
YHIATT PR T o, 3R WH Pl 31 T AT
BT el ot | JIfeps I8 a e 9wy &
R AW B TS, R I IS U fawme
dde 49 T B are AT (B $9a /
AT dfed /3R |Wrrew) & fafa= st
BT Ubed H FeTH b db-Idl Dl 91T AT
21 9y 93 (4) H, UgAE B T P AGAH
ddb-Id IRATAd B | I8 AT AR Aedd
STT BT IUAN BRAT & 3R IU—AGa™I § Ja
B DI DI R I8 UAG WAl & g
HAT & | O BT ey 2, fhedt v =ftp @1
O THGRI THSIdR  BAART BAT, Sl
90 ¥ IS B | I8 b UgH 3R ADAH
T S & W9 H YA Uid BT 2 1 offd
P GETAT BIH! BH B, WNIDPR d$ cdd H

dl 9gd & B9 © |

WARNINGBIRD (5) &I ¥79 & feaex
T # 91g S drel | URL &1 aiffed
PR 3R I dRdfde ET IMRfET
Rreg & 9 d oI BT & forv feomeH fhar
TIAT o7 | SHHT S dhadl cdicd Pl aifigd
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A BT ST Hadl © | SRR & urd A ar
SRANTAT e 87 & iR gafory URL &7
fard S & g ST fHar ofrr g1 O
Aeddg A1 AeM URL GAMSIRd SEetiai a1
OdT S H IS AR W P Rl 2| 39
Th-h D T AN gF@ab] g T 3R
TATEET BT T SR BH ST § | I I
(6) ¥\ S & fory va fafyr sReffad & &,
ST fegex @ 31U+l WH ifd BT START HRar
2 | SRARTE TffaHR TanRen (6) AR iR
Afy YHR @& WAERI BT 3T BT B |
TTH—3MMemRT Gy« ITArf arft Sl &,
# SUANTHARIT BT ATARYT BRI & | o9 8
Al menRa faeryamstt @ St @xd €,
T Tl # IMAR W &5 gfeadde cdic gy
S €, ST $9d! ggdard &l BRI &9 STl
2 | Eclifh, IRAdd ITANTDhdl IR—dIR cdIe
URE TR IHd &, Sl I8 Tdh UrHIforss fafdr
el 2 |
3. URaldd YoTiell: Ueh AfeAHa gieapior The
Proposed Technique: A Hybrid Approach

wAfdd wRyemen fafr d@eel
P AN W HHE Bl B, raH amEE,
AHERE faRwa sfR Sevar™ i 2|
Jegd Al B ARG AR S
yeRi & foy Su-aiffea fear T 8 S
SSNWE Head | I & | Hersel faerdng
AR faRmarg e @l T[uradn iR
qIRe T IR BT SUANT Bl & | WHER A
3R HersSer MTRd ugda ™ ¥ 99+ & fory a3
AU URe T FERINTT B Had 8, oifee
AR 3R FHRI—AETRT  fIeryameil &
U AT JR&A BT B |
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3.1 faf¥r siesrerie : Methodology and Dataset

B WANTAS [dveiyol 3R Jedidbd &
fon, arafas SuANTEaRt iR WEA gFl
@ feger YeMic & SUANT R Faf ad ¥ |
Ud SYARTHA] b MBS SR & ATel

AT B IS AR 3R IHDT ITART AT,
3R e &1 fIaror W Iuerer BT ¥ EW

AR dTel IUANTHATSI BT SICAT DR
B BT | Uil & folg arferer 1 <

Symbel Description

7] Follower set of user u (set of users that follow u)

o Following set of user u (set of users that are followed by )
Niu) Total number of tweets tweeted by user u

(T A follower, named v, of user u

ued Following set of the follower v of user u

TTfeTdT 1: Ui faa=oT

B9 AU Tl Bl e forRaa g

O UR STRTRT BNl

3.2 WCTSTI-3MTRA &Javell Metadata Based
Techniques

3.3 AMI—3mTRa  favwary Content-Based
Characteristics

34 URWR® freaR—fowel emnRa  wom:

Interaction-Based Characteristics

35 WS SmeRa  faewad  Community-

Based Characteristics

3.2 HCST-3MenRa &awen Metadata
Based Techniques:

TS Tdre favydret &1 qoiF &= arell
@RI BT UiE HRar g, 3R a1 drd
WIS H SYART 8 Fhdl © | 37 IR faeryaren
BT Ugd b 1T SUANT fbar Simar 2 |

3.2.1 {icdie &1 3gurd Retweet Ratio (RR)

AT W A=l &I TRE cdie T8l
PR | dfc W WU Y §IRI B cdie

P AcdIe FRA B, AT SCOF H TdIe
BT ITANT A 8, A7 R Fvred aiat
BT SUANT RB <die 991 B | 3 B
Jedid- RR & 1 f&ar S e 7, S
6 & SwarTEdl g1 g U dedie &1
@l T UR YU © | I8 IReA(deb Al
% forg 8 BIFT =12y Safd I8 W &
qHel H§ ST BT | ORI wU 9,

RR(u) = {RT(u)} / {NQ)}, (Eq 3.2.1)

S&f RT(u) SS9 SUHHT & Gl cdie
3R N(u) SS9 SUHRHT & Gl AT B |

322 WHIfeld <¢dlc 3gurd Automated
Tweet Ratio (AR)

®B AT W OSNs g™ e fahy
Y API &I IUART &xd 2| feaer # g
TSI~ TS ®, 3R SHHT SYANT P
WA gRT far Sar €1 erdofigd &iR
JA—ve Uftesed 9 I <died &l
ETfold <die dal SIar & | fher fay Ty
SUIRTHAT & AR, 9 & TUIes ¥ <die
3R Gl TIICH BT AU B |

AR() = {AQ)} / {N(u)}, (Eq3.2.2)

STl A(u) TUIRITE BT SYANT < 8Y CdIcH
P GIT g | dRdfdd IR b folv AR
HY BIFT TR, Sdfh WH & folu 31 |

323 TAIC TI3A Ss SfAauged Tweet
Time Standard Deviation (TSD)

e WAER AU A B T
fFegiRa & & fou Yeu o SRer
BT SUAN PR & | dfc <rgd Ylaede
HRM & IR 99 # e fAfde fig
W Wfhd B W €| glellf d TRed
fl B frEl &1 e axa 21 9 edie
I ARl B $ER dedr & | TR
w W:
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Niju)
> (8 —1)?
TSD(u) = =2

i) (Eq3.2.3)

STl ti idi <dle 9Ay 8, ¢dicd @& 9™
3T A 8, 3R N (u) SYHIH u
gRT fhU 17 gol Tdie € | w@anfad W
¥ o8 UAST BN Wdfdh ardfdd o
H U erfda |

324 Tile 9 IR AEEH  fdTed

Tweet Time Interval Standard Deviation
(TISD)

TISD oFfmaR wfafafEdr # Ged @t

SYIRT axaT 2 | dfcd g1 fhy Ty edie

H Frafa sfaTe BIar @ Sidfe Agsl |

SIfrafid fdvTet rar 2 | I w9,
(T - T)?

TISD(u) = ZL\W

(Eq 3.2.4)

Stet T1, T2, ..., Tn SFAR <dicd & 914
g warfed W @ fog uw Y oH
BRI |

3.3 ArAAM-3men3a fadward Content-Based

Characteristics

ESRIRIRCIER IS I G CS TG ISR b

Th Addd & wy H W Bl B A9
STANTHARIT &I gHF iR a|@r < & forg
ST fhar &7 Aahdr & 1 o T
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331 URL aurad URL Ratio (UR)

SR AR TR 0! o & faaR
IR IR dRe oA €, 3R FHER o
3R FEI= A= BRd &1 39 RE b
cdre # &~ a1 Fdfda g @ A
URL & |&d g, offd goem =18f 8|

RR &7 IHIHROT SRgU
UR(w) = {U(u)} / { NQ)}, (Eq 3.3.1)

S8l U(u) edie 3 IuaRT fby 1w URL
@ 7T A Pl W& 7, 3R N(u) I 8
RT U T gt edie & | WHd a1 URL
BT ST HRAT A D 8, b d ST ar
IEd 8, 98 B § e B Ab, difh d
AT SUANTRATS BT 3 Slferd geai
R g 9@ | $9d oIy, Spammers &I
URL T SUINT BT & BT & | §afory
SHB TSR edied # URL &1 &, iR
3gfelt UR 919 oIT¥T 1 81 ST 8 | 59
famd, arafad STARTHdrel & UR BIC
(0 ® H9) B 8, Fifd Srfrdier I7a 4
YT IR Bl &h R I8 8l & 3R
YAIRTA GRS T8l BRd | Ig W arcdfded
STINTHAT I WHR &I Idl o+ BT Uh
3R T B

332 3ifgclg URL 3gurd =<g=9 URL
Ratio (UUR)

URL &7 A SIYANT (09 39
H Weeryug B, offbd Us 8 URL &
IR—IR QBT SF A Geg & agdl
¢ Ol 8 | WA 9R—9R Ud & URL
BT IUINT HRPD STARTHARI Bl B
R YAMCRIT B4 P folT | SuIRTehdia
% cdie ¥ URL & faRmedr & forw
afgda URL o/gurd &1 SUWANT R

P! UgAE BT Sl 2 |
UUR(u) = {UU)} / {U(u)}, (Eq 3.3.2)

Stel UU (u) 3ifgan URL & 3R U(u)
cdicd # @ URL €1 98 ¥R & forg
TR 1 BT oifhe dR<d(ddh STARTHATSN
@ folu &H Hog BT, Iy WHR &1 Ul
SRTRIT ST AT |
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3.3.3 Scold 31qurd Mention Ratio (MR)

feaer g “@userid” &1 ITIANT RS
SRR B edew § et @1 S
T B SR T ) W ede §
SUIRTEH] Al BT Iooid BRD 59 JiaeT
BT SUANT B &, Td I8 Ha gl Aol dred
@ aR H S & oy foetes bt & forg
IHATT E |

MR(u) = {M(u)} /N(u), (Eq 3.3.3)
& M(u) Seer@l @ = g1 g
RMIeR AT araifde ATl & fog &9 3iR
W dic & fou e g suferd g |
334 Jifgdd Seol@ o/ Unique
Mention Ratio (UMR)

IRAfId STATHARN & aRAfdd A &
T s A BT Ahd & offdb qraard a4l
@ A1 T8l Bl © | T8 BRI & b By
W aRAfdd STARTHAT = 1 aRfardl
DI S RN BT 2| sHb AU, R
fsfl @ W IfufAawT | ST FRA B

ON ON

TR WU ¥, JUARNTR 3ruTd frferlRad
TR0 gR1 iR faar s &
UMR(u) = {UM(u)} / {M(u)}, (Eq 3.3.3)
SiEt UM(u) SUarTedt I gRT fd g
Jfgdia Ieerd &, 3R M(u) g gRT
TV ol Iooid & | aR<fdd Al & forg
UMR &4 g qifds 9 fafkre ARt & wrer
I B € | I8 WH B g I B
TUferd © |

3.4 TRARG far-faaet amenRa or:

Interaction-Based Characteristics:

OSNs ¥ SUdel SUINTHAT SeaEH el
g Sfyd ol o & forw o8 wRi W 9gd
IR STHRT UeT &Rl & | I8 YIEmErs! &bl
AT T, IUARTHAT ] ardfdd g &

Ugd, UTed FIgR Ieemor R IuARTHhdl
@ FAER P YAGHE I H EANI FGQ
FRAT B | Pl A STANTHAT G-I BT TSI
/ ffafSt &1 ured ST IR W BR Fhdl
2, AfhT ORI DI IHHT ATARY HRA & folg
AR &l B Fhal = | Ig BH AR AfA®
UgaE R U Bl Rbld / dhAd USH
HNAT 2| $HD bs TPR © ol A AHSU
T g |
3.4.1 IR Jurd Follower Ratio (FR)
Uh IWANTHAT & SRl &I [l
IR SWRTHARI & d° I9d  fasard
TR Bl AT BT 21 MTAT Hcdd
H Je AN S dR WR ARdfdd giern
H A U g D WG B (Afafar /
ATBNT STARTHART BT BISHN) | SAfT,
JRAfad ART & oI Bid—dd T AR
wU H 31AF BNl & | STANTHRAT u &I FR
Jead H S99 BT AR U g | FR
(BlAl—d% &X) qRAfAd STANTHAT ®

fog 9= ok Wt & forg &4 gy 2|
||
FR(U) = ———
AV (Eq 3.4.1)

342 U1 IR IRWRSHAT Reputation
and Reciprocity

TSt H AR @ aRdfasd fasg # uforser
9D WHE H Se ARl iR S
gfa it & fasarat @1 3R wa g,
3R Sl g # it I8 Ay BT 2
3PN Aded © fh afd A Raer ® B
BT ARV HIAT &, Al T8I AU 8rm
f6 B 1 A &1 T8R0T R, 99 A &
fory Soa UREREAT &) BT | URWREBAT
R A & B BT FIERV PR B e,
T SR & JAJUT DT SHIT BT & |
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1w N\ |
R(u) = _D
s (Eq 3.4.2)

R(u) 3 R R W& & folg oA iR
qRdfdd SUIRTHRAS & fov Swa g
aruferd 2 |

343 JAJIRN—3MEIRT ufseT Follower-
Based Reputation (FBR)

TEH STANTHAT B UFTST IHS A1 99
SUIRTHAST 3 favmag o el 8 o)
2l =9 fa9war &1 SUAnT, SUANTEHr
& JAFAMREA B Uit § IFqD! gfa=sT
qg e @ v fbar ar 21 FBR fev
MU SYANTHATAT & AFARAT B A
gforssT ® | TR ®U 9,

2uew RUs)
% (Eq 3.4.3)

& R(u) gyl @ ufdsT &, FBR
MM IR W WH & folv &9 3R ardfdd
SUATTRdR & foru Swa g orufera 2 |

3.4.4 FRERT i Clustering
Coefficient (CC)

deqd Are BT CC, 39 Ry Ars 9
TORA dTel HiaeMl Bl BISHR, I
ASH & SRPAMGSAS] & TFE @I
Al oxe €1 I8 W gSIiRul @
dra fIsar wWR 1 AT &Rl 8 Aol &
I8 SYANTSHA! Aol A 81 | Fifd IR
AT @ aRdfdd dedd & IR W UH
T 9 WER IR B, arafde g
# 9 STNTEAaRl & 9 s B9 W)
IRAfAd STATHA & I Sed CC (1
% HNIE) B DT 8 | Th VR Acdd dl

qeT § BT Aedd T B |

FBR(u) =

i

CClu) = K, x(K,—1

(b) (0

o 344 (31) U & Acdd (@) A & 9 B
B I I fIgall &1 smuRi dead, (|)

T & USRIl & 4 Ub AYERI Bl T |
Fig. 3.5 Jer 3neniRa fadward

Community - Based Characteristics

qI9G YT Bl I AT H U 7l 8
8§ | arfds [ wHardl ¥, SuAThdl U
T B S B IR I 41 U (9=t wR
g, AR aEd ANl B gl H U H 9T
Hag T 1| 3@ BH D MR W KO
gficproll &1 <@ £ |

3.5.1 AR sl Community-
Based Reputation (CBR)

el ff SWrTRdT @ ufosr SH e
RN B Uit & U # 7 | arafad
STANTHART & T s el H <!
yfdeeT &1, dr SHd! U gfaeT ¥ 9%
SN 1 39 UBR, o UfST drod
|l | |fEferd 8 WR ¥, SUANTHAT
P! ufarsT 9 oIl ® Ife SuwanTddr Cl,
C2,C3 & wU H A1ffa |l 4 HI9E
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2, d9 S9al CBR #19 I8 8N

k
Ic;
Z(( > R(Cf(f)})/|cr‘|)
i=1 \NV7

K (Eq3.5.1)
781 R (Ci (j)) ith FH&T & 51 SUARTHAT
& foru ufoeer g1 AR Wad & o
HY IR IRAfdd SYANTRARI & foru
S B |

CBR(u) =

352 WS NG FolReRT  IUlid
Community-Based Clustering Coefficient
(CBCC)

I8 OH WA B el bl ST Bl
2 form STarTedt Hisg 2 1 af CCi ith
AT BT FeReR 0N 2, 3R SUANTHA!
Ut K 99eRIl & 9w 8, df Ua fag
CBCC g &N,

s,
ko (Eg35.2)

A arafds @l & fg S
3R Wad & forg w4 B8, wdife WEd
A IS Wad SWANTRAl RIS B B
JTR—FHET B & |

4. uRumer 3R gerem @ fou Wefier

Results and Parameters of Comparison

TCNe WX 39 UANReA & Uge+d &l
faeeiyor (3R germ), 79 & T & 59
el & T fHar T (R & JsH
BIRIT AR R4 dedd | ol & forg ugt
B g AfeH o aRdidd AHRIHD AT SO
AHRIAD &% false positive rate (FPR), @ISl
T AT T Bl &R HHAISIAE dord (DR),
3R TH—wBhR F-Score |

TP
TP + FN

CBCC(u) =

DR =

TP
DR =
TP + FN
FP
FPR =
FP+ TN
2 x precision x recall
F-Score =

precision + recall

TP (True Positive) <CdI  dar&Ifdd
IHRIHDAT GIT BT ST BHRAT ©, Sl I8
gar g fob fhdw 3Tl Wad &l 98! aRE 9
WR & w9 7 giffga e 7| g9a o,
U%h U9 FN (False Negative) Tefd ThRTIcHD ]
?, O I8 qart & fb fhad sraen b9
P TTAG F Tl SUANTHAr HsT o |
Sl I TR, Ul FP (False Positive) ST
IHRIHBAT AT &; T8 98 A&l § Sl gl
g o fohaw arafae AT &l Told a)e o WHR
& w9 H FEifepd fHar mar| &R &fd # A
TN (true negatives) HTd THRIHDAT HEA
g |8 T 9 Fifepd IRdfdd STARTHArRl
P A=A IdTaT B |

THYIRTR 3G AHRIAS <X & | FPR (false
positive rate) THUl (FP) 3R €IvA (TN) &
A A U BIal &, Sl b qel ddfde
SUARTHABH & AU H WA B w9 TeAd
TN | THffpa aRafad STARTSHARI &1 i

2| U 38 FARITBRR § B 2= g1 a1y |

3 X8, SRR (DR or recall rate or
detection rate) €4l (TP) iR THUA (FN) &1
HASH 2| T§ "Ubs MY * WH Pl fel WHR
A IMUTd IAT & | IS FAABRR H I8 X
A B =Ry |

3R 3fd@ # UTH—BR (F Score) 3irAd
JEHAT/ AR &R fadaeierar o oikp 8, I8
T UEEH MY W § W e 3 9 Uhs
Y (TAd YgaTHi df Ble R K% A&l ugdar
TQ W @) ) WA B STu § | I8
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AR BT fANeHRI 2Rh Bl T 8| Uh Sod Uh—IhR ATl FATRITHRIR dio+ © |
FWR 3T T FHEIOT < | TRt 2 S AUl & AT A UETIRGH & UeRiE @l ot
PRD YT GROTAT BT fe@Te) 21 ey I8 ff 9ard & b, U= Serie § “|WHd &7 7o

& "IRAIS SYANTHATAT DI IO & AU & A1 W I&olal © | I dIferl 3 H a=dl off

AT T |
Random Forest Decision Tree Bavesian Network
Feature Set DR FPR F-score | DR FFR F-score | DR FFR F-score
F 097 001 047 094 004 094 | 080 001 094
F\Metadata Feature Set |096 003 097 093 005 094 | 082 002 094
F\Content Feature Set 095 002 096 092 005 093 (0% 004 094
.F""-J"J:.r:'ra{.rmrt Feature Sei [0,93 002 1L95 (a3 (0= (.03 1.85 004 {L.R9
F'\ Community Feature Ser|(0.94 nnz 0.95 193 .05 (.93 (.84 0oz (1.5
qiferet 2 39 AUl & Aef fAf=T UeiRed & Uaeid &1 o1 & uRom
Spamumers and random forest Bavesian network decision tree
Bl:'nign sers Ratio DR FIR F-score| DR FIR F-score | DR FPR F-score
1:2 0.9 (LN .96 .88 0l 0.92 092 nan2 0.93%
1:5 0.9z AL 0,92 1L.88 0o R 1] .89 02 (1.88
110 087 0002 081 | 090 000 093 | 08 001 086
difeTaT 3: ar<Ifdd SURTTHRARN IR WHd & fAafy=
Ul & T USAIREH & Uaed # qaerrd
5. fossd CONCLUSION Ugeh Qreardctt
RHE WD 30 Y& IR WBEA D [Community TR ARG STy
MR TR WHR STINTHARI &I Ugad ®xd | Based Features
g, Sid TR gftedror ¥g dr dRar g€ |Correlation |y — ey
g, dfbd 39 AT & 396 TSRl A © Cyber Crime WgaN R, JJaNolld WX
AR TR 3R FNWH Fcdd & AR W I dlel 3TURTE
Al B FRaT § | Ferse—EIRa daet &1 | PR Tod ATl U Bl R
; 57 78 21 & Fife 3 Rf (Detection rate)
= = g = H'cm N FN (False ST A< AT AT SHdT FET
; . Negative) % w9 H Teldl | gg UgA™
3R FHE ARG faRIvdall &I Ug<h B .
. FP ST =T Teld A8l o SHd
el WP SR RDH, FR ARAT T | Faise Positi NN
N (False Positive) | refd & %4 ¥ ITefddl 9 g U89
HUcS] & IR TR J8a’ We9— ol griy
N _ FPR (False A FHRIHAS <X
AT € | ST S AR AT ARSI BT TN | Positive Rate)
PRAT B, 3R U & o9 <+ 9T 3favolel WR 8l ES e/ R &R faae e
. core
g, gIfery I8 Mmawd © fb W9 &I ygamn P o1Rp
ST A 3R ARSI DI AT a1 o way | | Genuine IRAAD (ATT) STRAATHAT
A forg I 9 qahele 9gd Aty € | (human) users
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Social Network

Metadata Based |[dRe a1 edic &1 AR
Techniques 3MenTRa Aoy eraRerT

JAoe W IuA el g
OSN/ Open RGNS GG R NI S |

warg g @18 W ST A

o AT 2 |

Phishing

RHITT SEHRI, O UTidS
IR BT FIE TR Udhe B
% forv aftral &1 IRT a=A
o foru ufafted wuf~al & g8
ST BT Holl PRI |

Random Forest,
Decision Tree
and  Bayesian
Network

iffaxer / o & e

Random num-
ber Generator

g W=l gqH drel
ISR U

ST fdolll IR S 81 38T ©

Real Time I W emuiRa «fRa Aok
S g forw ST

Registered Tofiga Jrgarit

Follower

Social Bots

AT AR UR AR al
g IRE S URE AT TAIC B

(True negative)

qTel HIFedIR YR
Spam AT T IARTE R AT HAT &
oy 911 1Y 30 9= A1 URe
Spammer 3O WS AT URE WOl aTed
A (A9 A1 3R dfe )
Time Activation | qHg Afhav FawcH oA
Function =die TR 81 oI ©
™ S w_Y 9El o (@rRdfdd

STNTGAl &I Fedl  F9)

TP Bl B wU H Tel ggarH

TP
(True positive)

\_rl}f T TAd AT \‘S‘HCf;\I Teld
P w9 § 9e yga
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AT

39 o H, AT WagH DI TR AR THD UG DI MATIGATSI DT el IRdd b
AT & | NSAT WagH b AT G § i AAd A1 H ST ¢ | IR ddbld], I
&A1 B dfeds WAY Ua B4 H 98d 8 Heayul JAdT FHRl € | Sar WagH, aRRed
THAD! BT U9 T © | I8 Ioeld Al © fob Sfdt, I AR 9 F&l I, FaAARI BT 3MaH
v, fa97 fasdt “ifde wreos | 81aT 8, 98 9aR WOTell W 99d © | XS WagH @ BIS A
H U A Afe HAG TR B B 3, {UAYAd SAT HAR Harsl Bl TS IR b
foy ermawe & 6 qeadr 9 Sl Wagh & yeud fhar S | IR greaR |9 (ITU),
WIh I B UH AN goiell, faxg TR wR eI WagH gdod @ foy SaRer 21 ITU &
AGTIR A, e gl (Study Groups) 3R Ia@ afd ardt (Working Parties) @
AETH W B HAT 2 | T I GEl & oIy 98 AR 3reddd weAl & uRwifya fear
21 fxg & o3 oMy ey iR dsfe, AT WaeH vl R Aad Iy A I8 2 | 39
ARl @R vy faRivsl o 980 9R @ifiae wnfia 5 €1 S9e st @ g oiR
SYANT, I 3R SARTERT WX UR SMMehferd Il X8l 8| b SQIERV & oIy, o1 oMell &
IRUTARERY 2G, 3G, 4G iR 5G &1 ITAIRAN, TR Sias & I~ fawdr a9 gat g1 39
o H, IRV WHY A & I ST egI Ul BT Soold fhAr AT 2| adHe 9 H g4
Tl BT BRIBIA 2023 T o, AR AGURIT g9 UM YRUMM, ITU & RUIE & wU 3§ gh1iRid
BT | ART H, 9ol 81 =Y vl § g 2Ny Wi i fee v &, fes e Wagd ueeE
I B Tfafaftl & forg faRre wu & w4fta dig wwer 78 © |

Abstract

In this Article, an overview of the requirements of Radio spectrum and its management, has been
presented. The need for digitalization has been drastically accelerated due to Covid-19 pandemic
situations faced by the entire world including India. We are able to conduct our works/meetings,
activities through ONLINE. This trend shall be more vigorous during Post Covid-19, as we will
be more dependent on Information & Communications Technologies (ICT) requiring much lesser
human intervention. Most of the ICT systems shall be energized using wireless technologies. For
the functioning of ICT systems, we will require robust and very high-speed broadband structure.
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Life line for the wireless Technologies is the
Radio spectrum. The advantages of wireless
technologies are savings of often complex and
expensive cables, cable protection and plugs,
the increased mobility and flexibility etc. The
radio spectrum caters to forty-one different
types of radio communication services,
including safety services, viz., aeronautical,
maritime, radio navigation, radiolocation,
radio astronomy, meteorological, broadcasting,
satellite broadcasting, fixed, fixed-satellite,
mobile, mobile-satellite, and space services
etc. Here, the role of the International
Telecommunications Union (ITU) in the
spectrum management has been described.
Further, briefly about Study Groups and their
Working Parties have been elaborated. Two
Study Questions of Study Group-1 have been
indicated for research purposes. It may be
mentioned that in India, even though large
research establishments in several disciplines
have been established by the Governments, no
professional institution is exclusively dedicated
to Radio Spectrum Management research
activities. Only piece meals of work relating
to Radio Spectrum are being undertaken by
some of the existing institutes, which would
not suffice to fulfill the demand of research
needs to be undertaken towards radio spectrum
engineering and management.

Y=ATdelT

39 JMEERY Covid-19 HEMRT Hdbe
9 By JIERN, Hawpl AR PN &
feRTeersore™ @1 oo &x far € favw vy
A RAIR, WRY ST, RS awgali
3R Rrem &1 yeud anfa| COVID —19, &
SR 84 S9 Aol IR RT3, o
ATH AR AR AT A 8, iR
gafery fafecar werrdr, SoimfsR, anfdes,
HaR, WErfold SET 4.0 /5.0 fe &= |
RIS AR FEID GRCHIV DI ATTLID]

S 3D ovg, ST WagH — AIIHAN 3R yde

g | 39 99 ®RIT B Farferd 8k wrIfed
A o o1y oIfd = e & drsds Tcdd
DI AALIHAT Ugdl © | I§ Hdedd AT Al aR
(3ffftcder BIZaR ) §RT AT IR (GRReH) gRT
AU T ST Al & | T8l R &9 aRRed
qedd @ IR W Tdl BN | S AdTed ©
foTu fSAT WagH & A MATTHAl gsdl
g1 S WagH, dRRT dHh-IDd DI Side
XET 21 A a) B fIH1 Sae @ ded
HRAT GREBA 2 | T§ A GRRET AR &
o U AEdqul WIpiad goiv HATE 2 |
o BB <@l H AHISTH—dDH D!
faerg 9 s (ICT) fawra &7 dieds
HAIR @& AegH ¥ Aedyol w9 | darera fahar
2| faaRia oiRk e, S dve & <t
@ e 3R AmIfoTe faer # ICT #gcayof
ARTE e 2 | AaTsd dfede HaR ¥ A1l
& <fH SNas § i A Yaigd & Y E |
TE IHEIE P S ' b Amfoie—daia
B 3R AT AR Yonferdl & e Uh
A1 AP R AT & 97 &7 | SIS
& # g wR A, denfifeal &k SR
@ dofl | faer iR nfIshRl & HRIT TH
3MYd BT B R8I B | 59 ufhar #, g
<9 s @1 T B oI H 9% TE) E
ARAT B | AT I8 < A dadl Wenfras! ol
sftc § dfcwp anfde A R +ff 9gd 9w @
AHAT ¢ | 39 Ig PIs B el & [P ARA
el <w &1 e gfg # e v e
fmar 81 gRem, iR MueRar ghen R
A 2 B Tois ¥ I IR B 2| AP
SIMBRI RIFTART BT § FeTH & IRh aTel
SUBRYT GIT H BT B drel 2 | SAfSahie
farrela <l § g wu ¥ iRy disds
@I AT H AR disds Afdd fHhrR iR
vaferd BIaT oI &7 & | fSar fThaddl WagH,
T MU IR iR wfasy a1 ArsTeif @
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gfaTe 9 @ A, i ok HaR Hienfira
famra # g vHRa e A 2|

RAAR ST H doll I ggeld o $AT
WFeH BT fhxdr ff <91 &1 srefagazen & forw
I HegaT SR Silad WEEE g4 faar 2
WIgH & y9TEl ST A <9 DI wqlg H
IS1 9 3 Fhdl 8, WP S8l TR
Jar  denfifeal wogga e iR €
gaTdY faf e (Regulation) & STHae® qATST
&1 fdd™ &1 H A e 2 ok R
9T B 9o AT WaeH q a4 e &
fy I wiewM '™ &Rl & | REAR
qRATA & 3rctTal, AT Wil WagH Bl
SUANT fAf=T WRPII 3R ol Fwsdl o
Ref, gferd, Gihar 3R o JRell ToiRy,
TRV, Nold, Adoldh IUAR e, I
IR faSTell SuAIRIdr, WA SHull, T 3R
g, RftT onfe wva 2| sue afaRe
RS, WRFAICHS 3R &l Gl FAR,
IR, YHUR |qderv], Ade AR IUIE Yeryor,
ged] Pl ISl Upfcrep AT YaTgAr 3Mfa
e UM WR fSAT WagH BT ITIRT - & |

A g Fm B P

AME wigdd Wagd, fgd gEar
fafxor & URaR & wedl § A B © | AT
agd Al UHbTe @ T & A fJga gEaa
WFeH P axg Tfa Rl 21 IfSAT W,
ed guag Wagd § aee & el 1
o (FreiieR) & 3rfdr® a1 etaxwh (Infrared)
UHTeT B JAT H AT BIAT © | NSAT AN
fPeMIcy Td Bl 2| o dold  Hadddl
gRT 1865 ¥ fhy 777 KA @t | el IR
AT TR B wfasgareh @1 T off | Haad
a9 fagd iR gaar s@dlddl § Udrer IR
AT & ARTQEd IO Bl AT | A 1887 H,

68

TAR® Bl o YT FARTREAT H JIRTHS
w9 H ST TAT DI I BRD HRAIA Dl
faegfd g RN Bl aR<Ifdedl P Taz
fBar| W) SERT T 9 Bl (ST—HAR
B SH A ST 7, STl (AT a2 geq
T (Microwave) @1 USRS R SR T |
fAefiiier (mm) ¥R & a9 UqT A Pl
Y W AN BT A 2 (@ dfaw) | fesar
Wida™il (Radio Frequency) iﬁgdg&q‘ﬂu SRQl!
(Wlwcrromagnetic Waves) & URAR &1 U
ae © | [AgagEa dRAT B oA I
S W8 BT 9w © | Bs SMAHRI - faRer
& AT W SHGRI RFIIRT &)1 & forg
ST TN BT ARG ITANT b | fsar
WagH, 10 KHz ¥ 300 GHz (A1, ¥9dd,
T 1 Y W fde dvresd) de BT e,
Ry AT a9t & wu & A7Fr oar 21§
BB SR I, MSAT WIFeH B Al Arghy dsi
# fawifsra faear o, o = arferer &
IR Qo el gy ffdse far S 2 |
e Mgt @1 sHE BSol (Hz) ©, SHfU
=1 ds @1 Mgkl & 9 wu 9 2h
foar T e

— f¥elgest (kHz) #, d& 3R 3 000
kHz wfzd;

— WEcy (MHz) ¥, 3 MHz ¥ $W,
3R 3000 MHz T:

— 3rmEes (GHz) H, 3GHz ¥ SR iR
3 000 GHz d& |

WIAE &I dRE START Faf fdhar ST Adbar
g, ofa fafa=r <o, Jarl, SuarTEarR,
grenfifeal onfe @& g s dr ST 3R
[T fHar S AHhar § 1 A < T arferat

H fafe= srgfral & forw faff=1 srguimTi &1




S 3D ovg, ST WagH — AIIHAN 3R yde

Seoid fohar T B |
aTfeTaT-1
ds deR | Rrgeq | amgfr JUANT

4 VLF |3 9 30 kHz Rpc—ade ygell HeR

5 LF 30 <19 300 kHz TUH SISHIRST, TIPS I

6 MF 300 919 3 000 kHz | TUA STSHIRCT, QRpTIE didh

7 HF 3 919 30 MHz ThIgdd AT IS T FRIFDHE: Aicdd siehiiRer,
faferd), Aergh, afer T A anfy

8 VHF |30 1@ 300 MHz UHUH ST TR, Telifdo gaRe, f$fiee difsar
STSHIRTT—RRTTA TR Al Al (WTHeTR)
anfe

9 UHF | 300 979 3 000 MHz | 98-c Hidisel ¥f$aT, Sofifadsia IRIROT, drgshidd 3a,
SHUITE, AlEsd B §9R (2G, 3G, 4G), dRRerd
dldet TRAT wedd (WLAN) a8nfe

10 SHF 3 W9 30 GHz dedrge cofifdwd vIRe, WLAN, Arsshidd Rdl, TSR,
5G anf

11 EHF |30 5@ 300 GHz Ashidd Ret, gex—HAcarse fofd, 88 Wiiegy R,
G anfe

12 300 ST 3 000 GHz | 3rft fMeiRa =&t fdvar mm 21

AT Wagd gl 8 ST §, afe sqdT
SRR el A A8l fhar Sar 21 f$ar
TIFCH THT 3152 TR & WU H THAN AU
BT ® | AT WaeH B SUINT Y[R
AreNffedl gRT fHa1 Sar & S AR Silad
@ IIIBIeT YB3l BT wIfad Bt & | AT/
REYA  PRIHH AT, osd He Q]
T AEGISA B BT SUANT HRAT 59 I
@ SEIERV € | IE B UP quEN | HaAlg PR
3R YA BT BT AT H HIE BT B | AT,
fSAT WaeH T I B ST b gHIfad
PHRAT § SR TR Ahdl TNe] SR (STISdT)
# ud g IoEifae fwg iR AEwge
ARTEed] 9 AT & | ST Wagq BT g
WA TP T & A e e @«
oI Ue ABaYUl JUSRVT & WY H AT &
TS B

AT WaeH AR Himferd  HHg
TEl AT Rl I8 Uh I3 A &89 § hdll
BT © | AT WaeH Bl 41 MSA—HAR Haraii
@ forg @ A Wagd 9 # smdfed faar
TAT B | R i, srerfd, dfe), Tw),
fesamfaes, XfSareaee,  fSaesg =,
A fOeH, 99RU, SUUE TR,
fhaRe—dcalse, HESd, HAEsd—dcdSe,
faRer Famlt wAfed anfe, A= uyer o1 fsar
|1 amgiy de fafr= <@l & fore faff=1 g
TPR & ISA—HAR Farit & 4= arsT fhe
ST € | aoAE ST § 9 SreTiRie TS
TN & Ty AT WaeH BT SUANT 1—6
GHz & dra e g
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Mear @1 A @3 (Regulatory
Mechanism), \H=g Tfafdfei  # =
wfafafal & fafes (Regulation) ¥ EI;?[
TRE ¥ 37T 2| IT &I UG ol d=fd
faemamt sk +ifds frami g=1 ofia 2
ST WIFd WaeH ST &I A= fear
Harlt @ dra AT far Srar € &R s I
IR ARMER BAI & T B D
SYANT fHgT ST AR | IR Ureniidbar
& YHTA HIIag | ¢ o 31R AT
Afeel IO BT 3R aodM Jameil @) gerar
3R yHTaeierar ®r 1 91U | S1eud g &
5 R denfrar @ 9 9 2| el |
UdT T & b R Wefid! @1 gl ugd
Jrd # e & AT I 88 2

Iz WA FagH BT S

AT WFEH BT UG BT I
& AT WS IR Th-d gfhart &1
Ao €, S EMeRE eiey &I HROT 9+
9T ST HRITHe Harsil & Hd Farerd
&1 gAad o= @ oy smawas 7| gafy,
T AR YA WagH wded, T R
I aueiar fey faqr gufaa e 9 WagH
e B AEHFIYGdD AT, I Bl Bell
3R fagm 21 A R @muss €, I,
e AT ARl @A AT |feaq)
DI &l YgAFd 2| AGEiRe ®©U H AT
Aded I & fb ®is W a1 IRRe giafieE
Teh € 3R, T & T IR U &l Wiiferd
g3 ¥ Aiog &l 8 Wad | Sar WagH
®I Afaffa (Regulate) far Siram g difds
db-Td] el §RT §9d SUANT Bl Py T[T
frar <1 w@ | ST WagH &1 ydeH, uEE
@i (Regulatory Framework) @ TR wRI W
o SIrar =
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(i) fear fafgi (Radio Regulations) H
gR¥IYa 41 A= geR @& S
AarAl (Hed 4) & forg wiadn ds
PT JRERT WR W AMde;

(ii) 3MgRT d€ HT &= WR R ATdcT,

(iii) TSI JATGRT 31 AT (National
Frequency Allocation Plan); 3R

(v) w&Efa <o g eI WagH
FATSHARTT |

IAAERT TR R

I IEIR | (ITU) Bl 39 Fae
¥ df%ge g &M BRA B forg Agan
T T B ITU, 9§OR Fcdd H AR
PAGIST B Gragsad a1 & o1y 1865
H erfya faear & o1 ITU dffas «R W
AT WagH iR SUUE Fefell BT Mded
FHIAT 8| STEl dd idRe HaRl &1 Hey ©,
ASERY, 3fdRer Jonferdl 3R gl Wl &
oy SIeRTER A=, JMfeRga 3R RapifeT
DI ST AT BHRAT & | MY & Telecom World
q SIS MR ol & & faeisl @ g
W P faeraeia iR Aala IoRi 3 @
AT AT, 39 favg R yeei, 989 3R Acad
BT 9T fdar| g8 Al &g Y@ FEdqul ©
o AT AGRT WISH U ARSI AT
g O ol <ol 3R &g M- Admf
SRT ATST 6T ST =112 | 39 T Bl IdA
H AN ITU (Fa¥1) (www.itu.int) Sfdem #
AT &1 T 7, o fAfdse axar g & e
MgRT WagH Tah AT Wafae FEEE ©
S I <2 gRT IR ®U 9 R0 A
ST =12y | Sugh ST Wigddl o A
ST, I <2 & T fSTT— AR dari
@ foIU 39 A¥ITeH &1 UeeE @ folv Ueuet 8k




W ®Y 9§ My Ayl ¥ msEg (ITU),

2| JAMSERY, U9 o= &rFll (Haofad) & AeH
H HE BT § AR T B HEE BT 7

a)

b) 3Mscg—a

3MSER—SI (ITU-D): fde™ (Development)
AqeR (Fed 2)— R e &= faer
DI MBI B IR AGHIHS Iga Bl
QAT o & fory Uap ReR 3R yref gfar
T & o AT & H gaR A A
WREGRI BT AT BT & | I8 fadmraeid
TR P AGE aR @ foy wmasiRe
HTALTTY, AT NIRRT 3R SUBROT 1Y
TG Rl ® | ITU-D, drenfira), Jifa ik
e aRadl & e ded e & fofv
REAR ORI, STa—wR Jdgadi iR
Nfa—fmfaret o gfferg o= 7 +f #eg
BT B |

(ITU-T): A IHROT
(Standardization) ~Waex (W  3)—
REAR AFDHIHT &3 (ITU-T) & dwaedi
H de-ial IR gREres Adel ueAl &1
I HRAT 3R AT & GRAAR -cadh
% forw RImRE SRy &1 B | U8 HaeR
U Qahigrd ardTaRol H AT MITSAT JAeTRT
IR @ TP A5 g1 & e B
GIGeT Je BRAT B | I8 R IFRIS I
RAIR el B fou SR® sk oi@r
fagidl = RawiReN &1 9 m=rar 7 iR
AT (Content) | Hafea IferTa Hal R
faaR oxar 2 |

3113%1?1311’\’ (ITU-R): fEIHIR  Herex

IME TR W, IgRI I8 &
31?1?1‘%5?1 3Mded, M (RF$A—IR) &
ASTHRITHI HFeR Dl &g Tfcfafe
g O ST-wIadR WagH iR SUUE

S 3D ovg, ST WagH — AIIHAN 3R yde

Fearett @ dffas wEed # e Agwqul
qffer T 21 ITU-R, S &= 4
SSPINCT, WA AT (Amateur
Radio), 3fcRel SIHe, 3MMUTTDIe
REAR, A (IS, TAEd iR
(S |5 IR SMHA # SHIF WR SiaH
D GReT GEREd BRAT 8) BT I
R RIERel <ar 2 TSR Sector
(Fad 4), 3e@d_ AHEl (Study Groups)
3R @ afdr urdt (Working Parties),
fasg e ¥aR F9eE (World Radio
communications Conferences- WRC),
fasg I &1 dIN 98 (Conference
Preparatory Meetings) @ AEIH A &HH
orar 2 | fasg e R a e (WRC)
ST MR H gdge oiiR AT sMgiy WagH
% fafH e (Regulation) & fory waf=a
H@IT & | ITU & e & e@l & ded
WRC ffeiRad & e daar

(i) ~fear fafEi (Radio Regulations)
3R fodl N dag MSAT Fhadd
JATSTE 3R AclcHE W Bl
W,‘

(i) g o MeagarR d4fea fea 0
g @1 HaIfaa o=,

(i) e fafmEw @€ (Radio
Regulation Board) 3iR Ifeariar
oy (Radio Communications

Bureau) P I Ifafafert &
e FRA B AR §; SR

(iv) oI Rl gRI, I B oy
geq iR & |

M REAR dg (ITU) A, AT
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Bl WagH & e & oIy gier &l

a9 &=t # fofora foear & —

& 1— H IR IR, NHIDT, 7 gd 3R gRET
BT IO AN A 2

&3 2— ¥ MRS wfiel §; der

&g 3— H cfdror ufRRm @1 W, SiReferar
AT 2|

Ig &9 o ARY 919 © fb 89RT <91, &
3 & 3faeid ST 2 |

TR TR TR I Wi FaeH @&

Udere

SRIT & IS I BT AT AT WagH
TEE T UIEBROT 8 | S 6g<h Iod AR
T fguiford Wags yde Jomell § Hrf drdr
g | HEI FaR AT (FCC) (e 5), arforias
(Commercial) dRRN FIR  SUIRTHART
(F), T, IR WM WReR & WdgH
SYARTHATSI BT R Hedr 2 | Safd I
REAR 3R T wRmE_ (NTIA) (Fe4 6),
T AR & ST H (M a1l WagH
@ A &=ar g1 gARes fdrsH (UK)
# e WagH geud o e OFCOM
(e 7) @ B ARA H, IRRN W TS
PrAfETeE (WPC) T (Wing), WRd WR&R
BT I AT e anfd@Ror (National
Radio Spectrum Authority) &1 & | ¥RA <9 H,
WPC Wing (He¥ 8), 3fSar wiadil WagH
yde & fore gofaar iR 2 | MfSar WagH
ygud H, MW WaeH U§ud USdRer @
FraferiRea dF smaeas fAa ©:

o fSW WagH amded @ g &R

ATSTHT T,

o ST WagH ST B MU Thid!
Rerferal &1 wermoET @ik
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o IYINTHARN B fSAT WagH P
fIdROT QIR WdeH ATSHd STRT &R |

M HWaeH ydes Faet o & SmRmA

o e Sudth O H oqwrEn war g,
IEBEY—IR IR, J/F TR (Study
Groups) R S°@1 afhT urdf  (Working
Parties) gRT ffde @l &1 Fwafed &
2| e 9qg, fIsg feadaR dRed |
fore 7 haal & forg da-ie! R s
IR 7 QAR dfgd AEd  (RawriRel), Ruid
3R g9 (Handbook) TR &_d © | fafa=
HITSAl ¥ 5000 W AH fIeITE, AT TG
& foy &M A €| T STAT TRl Dl
AT 4 N1 & oY Bl 2 | 39 99 I el
Agfhd 2023 T@F B 9 9l DI @Y @
forg, BE (6) T HHEl B YA B TS
2| AT T 1, 3, 4, 5, 6 AR 7 T | TS
W EH I TR 1— WIgH TEEgT—d R
# Tt ¥ | 3@ 9 afdhT ardt (Working
Parties) & | 1A— SUIgH SoOl-ART dHAID,
1B- WaeH UeeH & a¥ld 3R 3N YOIfd,
3R 1C- WagH #AifeRIT (Monitoring) |

3T ﬂ&ﬁ (Study Groups) 3iR ST
gfr aret (Working Parties) I, SR
(ITU) 3R T wWRi R 9o Add defd)
e € ofel faes @ oy Sl R R |
Il B S 2| O AT SUH eI |Aal
& fou oRwftd sleee 2 9gd IR ued
(Study Questions) T W '_-Pﬁ & AR A J&l
I TR 1— WagH ¥eud’  Haedl  al
AT U BT ST W HE B fog I
2, AP qUF HA| T Ul B ITU A
RIS fdhar & 3R 390 U o1 & wad o
Y HR Fhdl © | SURRH feTIT 2023 Th IRT
fopar ST 7|




(A) w1 &1 ITU-R 238 /1

Fsds (Broadband) IR & foiw
3o YT (Visible Light) &1 3u=iter
I B A
S UBRI AN H Flede WAR &
A &1 @7 St 7
dieds HaR & foly IWART fby I
el W YD A G AT I
T &7
3 UHIRI AR & 3R 31fed [
@ oIy 3maead qa=iia! faevarg
g?

(1)

(i)

(iii)

(B) e+ &1 ITU-R 205—2 /1

HagH Iuder & fou ddwiias
(Long Term) vrefifer (Strategy)

eI B fau:
() Waed SWNT & fou Odarferd
I faemRid & & forg Sugw
TND T &°

edferd WagH STRT & forg
faprTelia oEifoal &1 = #
REd gU DI W HEdQUl Tl
HRE (Factors) 87
JAIE WaeH STANT | drddifeld
el & g uRadHdra
(Transition) & folu T Iugh
gfeharg &7

SIRIh LT & e YRUIHT Bl TSR]
(ITU) @1 RweiRel /Rae #§ wnfia foar
SIRATT |
SRIER

LA IR FER el (ICT) Rrewd
b gRT BRIGATYl Bl Fdlfeld BT P folu

(i)

(iii)

S 3D ovg, ST WagH — AIIHAN 3R yde

STd AT dTl sieds ) AMaIDHAT TSl © |
g8 RN Th-leb] I B GAT® ®Y A §9g
g R s S WaeH areiy 9
aftre fafr= Wagw ds # Sl argfae
Harsil & U B © | ST WagH JeuT U8
JFAFEd ol & fb Farg ey vy 9 swey
oeh NI | Aferd 8l | SRS qReaR He
(ITU), RIS R WR WagH BT Y&er Bl
= 31?1??@'& Hfer (International Treaty) P d'd
T T WIeH Y&uE § A AR R 9 B
2 | fasa &A1 FRIF@HeE FRTed— WRC, S
g A9 a1 IR 98t # Bl 8, ITU @ Haied
el 2 a8 = WaeH 9 | WagH @
fReiRor @=dl 81 WRC # forg 1y faolg &
MR R feAr fafme (Regulation) AfAa
BT 8 WRC, 31999 gl 3R 39! afdh
orel, #§ fuiRa oo uw=i & uRum &
IR W AT B AT 8| 39 o H IIBRT
@ dR W & Ul BT Scod fhar AT T,
T IR 5 29 § My BRI B Wbl B | 3D
3feTmar 3R Y weAt o) ey B ' b B |
ITU gRT iR sreqasT w93 2023 A6 2 |

aifor—2: oRg H TY<H BN ATl SISl
YETael R TEIeY I [l SRTdetl

Technical Terminol- | qegeu f&E  wrearaeh
ogy in English

Aeronautical GENEeal

Amateur Radio IR ST
Characteristics IEHERDIY
Commercial G
Ionosphere R IDEE !
Maritime Mobile Sk CUGICIETS
Navigation RIGHNE

Radio Astronomy | fea) @IS
Regulation fraes
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Remote Sensing R R 3. https://www.itu.int/en/ITU-T/Pages/default.
. aspx

Standardization HATTDIHRO 4. https://www.itu.int/pub/R-REG,https://www.

Terrestrial EOrIR itu.int/en/ITU-R/study-groups/Pages/default.
aspx
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© =N o w

IATHAR B Ged A
ST, GOIeIeT Tog A

Sf. SITEIRT @75 a9 (30—11—1958 — 23—11—1937)

BT SA—FAR BT 5= A1 ST 2 | 9 O g o fS=iq ugel
Hifde! d engerd fhar, R are ¥ IRRAbAT A= o srgder fean |
J Ugel dsilive o fTeie &A1 T et R DI USIRIB] IR BRI
T | SR & IR & & H 579 MRd O &1 & ol 9 99 O € S &H aRRed
CARITHT Ped © | $9 TS 9 9971 IR & |ae Udh SiTe 9 gOvl ST [Agagaend axl
P SIRY Aol A 8 | BIRE 8ol - 60 AeIHICY TR Bl fAefagaaid d_il S+
DI AT D YOI BT e fhT | cifdhT Weldier TR @1 TR Ul PR &1 319 S,
g Bl A1 & el 5 Meiiiier dReed @1 fagagaaia avil UaT &f | Fau—auyor
H BIEI TR Bl SUARICT DI d Ugel € 9 T o | IR STl & &3 H a1 &
SR A & TR WG & | VT AF1 O © AT A eiedifed uR Hew W &
fom o1 gRp &1 TN fhar o 98 99 & SR WX AR o | ST 919 ®I Aghidd
anfteas 1 3ol AT STl € | Ay S8l 8 AT o b garedl & &
J FSAT TR BT YT SHRT ST FhaT & | SHPT i1 RAeR, o€ Achlgs Bleradardd
SUBRYT BT AT o, s fory 978 SMRe! U= UTad gl of | I§ Il Udh ATH Uee
or e forw S=iF 3o M3l & agd Mug WR Arded fhar o1 | S9! A o fb
SMEHR FIGeH TAT AHRY<H BT ALY |

— oI U HAR A5
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Aurer Fofid - B @ A F vafora dofla ot fafsne amerer et
Sopan Sangeet: A Unique Temple Tradition of Kerala

AHR ST 3HR] Hoall
Prof. Deepti Omcherry Bhalla

Dean and Head, Department of Music, Delhi University, India
lasyangam@rediffmail.com

Abstract:

Spirituality has been at the center of Indi-
an knowledge and science. Music has a spe-
cial place in the fine arts. This tradition, which
originated from Samaveda, being strength-
ened by the treatises like Natyashastra, San-
geet Ratnakara etc., in its Classical and Folk
forms, continues to evolve with changing
times, into new moulds, in different regions
of the country. Music is the easiest path, that
leads towards union with the Ishta devata
(God). The singing developed into a distinct
mode when associated with temple rituals and
services. This article, is an attempt to highlight
the unique aspects of Sopana Sangeet, the tem-
ple music of Kerala, for its readers, to acquaint
themselves with the unique singing style of an-
cient music prevalent in the temples of Kerala.

AT

JEATH ARG a9 & &s H &
2| dfera worett § G @1 Th fa9y e
T AMde | dell T8 URERT, ATCHRIN,
HIT IATRR 3M1fe el | Ygee B gY, 37U
<29 vd qrff ®u #H, ot ff <o & fafd= W
¥ g T N R I 2| 9T 3% 96
UEA BT Fad GIH AN | AT @ Sl
Ife @ IR 9 AfRl & v & a1 a8 iR
faftrse 81 9t 21 9 o H avd @ HAfeR)
H vaferd, ureie Wid @ fafdre e Sl

A GG @ Aeedqul fdwgall dI uredl &
A Y@ 1 TN R 2

AU AT B B AR H, 77wy
T8 W, MU S drel i @ te fafkne
T el B DA D HiQRl H T A B
T SSHAN(ATRRIF) B AN G © | TSR,
U HYR arg © o 9 A ufeatd ek
oAl ®U I He BRI 8| THE & IR,
IOl & Yoll @)+ @& §9d T8 &1 R
dq A Sirar 1 99 A9HT BSOSl (1)
—qoIH, G-I Wadh TR d Aifedl &
FHIY TS BIHR, 39 ATEdH Pl qolld gY, Afh
M T B, S YN Bl GRid HRAT ©, 3R
Mh DI TV WA | Sirsdl & | ‘ST 3feiq
I AT SIS | 9=h 3R SR Pl Sired & 39
TIRT SR & 39 AreRid &I sSaar AW fear
AT 8| B b Dby AT ATl DI gl H,
@ @y AT B IR TR T |

4 - E X
""{" .A . -
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2. ggAs Sf. el 3MFENT U4 3 HelldR

A i gR9 H Ak TiE H ek
e H HUdell AR ARG & ifd #
R SR fawariRa gaim | g8 dfa o warl

P arfyaafxp, Sferor & wAed AT B R A
fr=1 g | fooiy wu 9 39 Ga o wRT fhv 1w
THG, TR § HHH, el sadie, Sl ArdH
g o1 e faldme deft s=@r 21 /U
T & 9 fa9y v @1 faveryor B @
PIFTT A (O | B T, 1990 B <D H,
B D AR B I HR T O G W)
GUaST B b SR BT 27 | FUE T
URfY® e (@Rad w9 |) H oo A7 9 o,
e #iRad wU § o STl TR e,
Al AR 3R &7 GIAvIH, S 39 9
HITHANI fS7el & favagR afederg dfex &

g o, ¥ e a8 @ |

S U b &H 5 T el BT AqHE,
AN folv 39 & & |Id BT TS AEaqu
21 1501 ATl TH DR D WD Ad &
AHfE®H wY I U AT "UTg” Weq H SIHT S
a7 | T WG H US Heoral, "9iie aal
3R WTaTHed Il off | 5711 e urg ()
afhyel, BB FRSS R VfRTiie o | 57 |
$s Al #, Te&T BT Hael Yo 0T fTaR B
off, TTH UAP SfeR AT el Bl fhall o1
A TP QR ST Ahall AT | 37 o1 Ugha
S ST WA, UOR UTg, $Hedugg UTE,
g1 37 Mol § Wt wa R ARG g1 B
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arg (1) & URIAIDHROT H USRI T il
T WY 7 B gY I, oo wU 9 oY 3R
e & fau At €1 F—a ar e
el RN &, AFOIR I fby I € |

IATRIR, 1891 TATE] & IR & UG
Mg Ud Ared WHABR F 39 el b by
b Gl Bl, HADBA! I Tb AlDYT ACh
AeraRaR” & Wi H, S0 A 3R o 9
g H arell IR § fag fear

AT T H RATT I G 31t
fEgwr 3R Pdlced o |9 Fififdd aw
[T € | 399 WR 8, I 8, A1 ©, TP
3R =G € | AR W & faudia a8 IeT
AR W a1 SR @ <dr| Qe |
Udh A9 T TR el 8 O BRUT A8
RET ¥ Had 9 WRI BT YA BRAT § Sl
I G Bl Fh B H G aRE deH B |
S BRI 39 A BT 99 A, T b faf=
A TR | B dTel HiaR & SRl Bl Ui
®Y I YRGB & JTAR BT & | AR
d FE fbar o 21 59 faRre use @1
Feledh TR Wi Ufedl 7 7B 39 U,
fae st 59 el & TIDI & TRIBRT Bl
TEARIT ¥ |

e #, il AT B qdl AlDOId
Fid W At ywg uer 21 |OE E@ild @
URURE 3ATADT el B U bl 3 g
T, Weg A Al d EAIRTE o R A &
Tl @ Ufed | gafery falRad w9 # 39 el
@ faRIvdT B o wH H G rHd B
AR AT $F Dol Pl URART AR, HAIRID
®Y A, 4l &) G g Sfifad < |

43 WK WY Y FE § o9 H B D
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EINFARIBIERIRCACEICE B IS CUIS R ICAS AR

G & "faured ¥ IOl & THY BT Tl

T Uge fiell a1 SFd! I g H I 891
faory wifia dal ok SS9 v &1 fagreryor
B BT U fhar 59 89 S99 TRT W

BT AMALIH 7, Sl {1 HiaRl § FA w9 |
AT 2| 39 G H fRIY w9 ¥ $8 e
T 9d € — 52 @ | er—edid’

3gva fhar| 31 ded — H 9 AT @
AFGR Tl Sl e SR & UG, | H 37
TS 9 HiRgd wY § U89 fhar & o 3 g
AT @ | A e | id @ d_E IS
TR AR ERIAF] BT (I HRAT AR
T8 wHe | gl suH gl Wiy ®, o gd
WY fqgelyor BR Fadl Bl | I AFAR, o4
& B4 U T & eI Bl Yeb Hebald H
S I I H RS DI AU AR 3R
frari & ffed g 2, fdeR Smar 2 sk
g WA B g9y, o9 URUR® GHIdHERI
A I BRA & Al BH el SAD AT Bl
SFYdd G AR AIHT HRAT aIDH Bl
2| ST favervur iR OEE dRA BT W™
PN Al IR W ST B R JE A By e
MIRT & AT AU TN | 39a fhar 2|

A T axd & AfRl & MR H

Fed © | O JeR & ol & ¥ FEiRa
T ST S TRE 9 YOIl DI GAIAd B
&g M SR Al BT 99T fhar S g
TTI-RIgid @ I8 ufhar, oMt Wl a’dl ©
Hfe’l # yegd | EWd H§ faeEe ©
143} AT § ARIRIG STIQd & Ifdde
Ma—Mfdg BT B & AR Fid § U a9y
T TSl O SR BT 39 Bl @
AR AT MBI fHaT | T &, IWg |
IO & BT TAR A Y, Ma—fas Bl
T MRA & uiar § oidx 3y RTad ave
Al |ftafera gam| 9 Sl 1 W AWRSH
I Sffalel & A Ha—fa< & sreufedl
DT AT | HYR WRH §IRT &R DI SUTHAT HRA
@ 39 U AN B 3R, B D AR S
T AMHid gU AR <9d & aWd I8 A
ATBI B AT | $HDT ATHIIAAT BT TH BRI
o TADG! WINT| WA IRel DI & AT

TR ST aTel! Ud 9gd QR ORFRT 2 | AT
vreg 8df ATl & STNUT IRA H 3,
19 feror YRd H s HiQRT BT 0T gt &Rk
PI WIGAT 8 | STEl AUM THE @l 3R of
& pe W BIoy, HR & Add gRT TIH
BT AHIET BT 8 | I8 =7 ®U 4 Afid &
e o O1fie SaE Bl USf¥id BR arelt
T B

I UL BT h 3R AR 3HD T
el # uRafea gar g oigl 9 9id &
T B ged, §F I ¥ dIR-49R o9 Tfy
% siftm a9 # 9Rvd &rll & R 79 &
el Wit BT Th Wil AT ST 2 1 9T

AT &I YR & T BRYT H¥pd 1T H
fera fa—mfde o THeE & forg ST
3! faRy g e SR ST | a—Tifdg @
T el W 3R WRA vt g fafed
M & BRI, 9 T BT A, IR ¥,
fear o1 | wRa afefcad Gaer 8l ga@! ve
DI TR -1 5H T TR el & oI Iugh
CRIREOI

PADBA UGH ¥ Yo [ARIE I[T 2 UI$T /AT
ST AT T BT Uh q=I AT B | g9 I
F AR HUBel!, FU—ATEH Sl IRAARS
AR Harell & Ha ya gRT g3 © | |
TG & AT [T T T SR B, IJ§ AT
3@ UH Yo 0T # fafia 81 T 2| Feicd
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T § ) urel T fAadr 8 S | g
P IS W ¥ e 2

H EMd § SUYH s 0T B S AR
B 8U Y, AT TRI BT IANT T AR © | af
39 Ho1¥ UB o UTS! AT BT IRTE 3IR dRIE
T8 A H I8 SR 9 < 9 | KRB 9 T
D IR § 9 I & HY WRI AR TR
ARl &1 B TR B Srar 8 S U faRy
9g BT AW PIAT & | Y8l dblcd A
DI T8 YD HYUT IMT ARSI Bl el
el 2|

S9 AU GG B9 S ®, A Wia
ST AE@yYl & WAl § f& U I & RIE
3fIR 3feRIE BT T I YTl - DRl gU, R
B MG PR baol AR WRI R SR fdr
ST € 7 U faRIY 919 B @h IR 2 |
H B B 39 TSGR AR B Fahd g

1. AU ST Ud Ared Sia g s e
H DI S WRI BT JHIG BT & S A
BT AFAT AT TABT S ATCHIT J1ai B
QRh B H e ®, STdfdh dAled |id
U& AT T4 E90d &, S 0T SR 2 RiR
9B fIER R Iffe SR <ar 2 |

2. QIUE Mg dRif3er S@iig g o =
3T |ffer € — M4, are &R | 134
I[dTes] Tb T g oI S gRwiig
o |

“ONdd arErd I oA FATA HAofdegad”
3. U ST goY $3 @ oy A SUIh
2 el Pafecd g § var &g form
GG I 11o) e ) s e e | | e |
S 3rFd WR AT 9agel Sififh & fory
gferd S €| ddlesd difd H A
TEN WR IEd &, e smurR ar fasm
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AU Fd H B AR TR dud J=amT
H AN S 8 Sl dAled |id | gEferd
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I AT BT &1 UTel [T SIrar ©, Sigl
T TR—eR Fa9 G°T | Few IS i
P IR FEh B, O U USR B g
Pl AR of SR 2 AR HA T R 19
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mfodred # O © |

AU ST § I AT A aTA dg
2 1 dU®ell T # SO T4 2
RS 9 JATAYAT B AT DA &
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W e SR far oA 7 oy fa 3 H § dac I8 bl el Bl R Ui
a9y wra BT @h B B U IR—AR B GG 3R GG el B Up fA9var & o
TAT ST B | HIFell I Aol § 30wy g | = 8 gy o s gt
a9y w9 & ST T R, STl fhd ot wR emenRa @ S ¥ fafdre oiR s aHmar
@ B AABTH ACHI UG B W T | U Aol BT Slifad SR JRferd I,
M @ T IR S dR—IR T QERAT A Sell U BT Uh Had ¢ |

GTdT 21 deiced Gid d, s famid,

_ Terminologies:
UHh Ieq BI, Al & IHI b & 3faid
- erm in eaning in Englis
AN @ g H—edt R e oar | Term Meaning in English
. c . Malayalam
gl ﬁ;qsdl RIUREN Silqd; @ EISEap)| Musical instrument like drum
8 | BIE] Songs
9. AU T H 99 TR G | Ao T Bl TR UTg Folk songs of Panar
IR 9¢ 3B B & O TP ad: B3N, community
M BRI e I} T E i ww [3Rvg ug S,?ngls une in n;udiyettu, a
g ritualistc dance drama
. 8 o W 1 Songs of folklore
JAAHT 04l AT & Heilcd A g £
. . . = The swing songs
& Ha TRGATBROT H g T oe g e 18 gsone
BT T P T 29 o airg oy [Poriegg Tg  |Sones sung during
0 kalamezhuttu, pictoral
SR G 9 HR Telhel $6 T8 P drawing of a diety on the floor

TR TeT e & |

gHfiT Sitger - UIbAR 8. TABER (1906 - 1993)

TSHAMEYT MHER S TAHBN ( Slad g donl ) U6 78 ¥R Aifdaifds sk Renfag o)
R U Ud fadpr dor e & smyffexer & &3 § I TR AN & RO 4 JYFP AR B
frmferel # & v A S € |

AT M W 37egel TFPR W BT UReT BRI 8 IRTE B AitadR dodl dare s guras
q TS ST H BET o1, FY AT &8I & D] SE Frec 8 SN AT B8 T 81 € ¢ RiFaT B8 arerd
2 O TId, {8 AN B § T e deT § O WRR, W B8 AN B § ol IRT Sfiad are @
SR BAR AT T | ST PIoN T I ARl H wniAe € e @1 Siied dieldn § | Sl U1 g8, |9,
JTeRt Sig o 6 9 Qifedl & fofg Aifad Shas &1 Srg@xoiy SRTERYT 99 1Y | ST FfoiRad FaRoT
I 91 WL FA & oY A &

Are Whel IRRIAET RIS TR ARG AR el Ao & AR H Holl GREVT TR BRIHHA T | ST, HISRI
TG a1 U | I8 UG AR He<d Pl &9 § W 8Y AASIHI + AMNSSIRIA DI SHTHAT IET AT | ST DISRI
q9 W AN AR e b AT TS gU W diel {O o), Bicd H SToldl g1 g1 Al bl MeRd 38 | S
BI9—HTd ¥ IMATSIDI BT FHST AT fb I 9 AScl A R HeGH IR @ & S5 IR oyl dlge §v
FR | TG ST PION A AT PE BT, 39 A B | AT IWE T 5 e w=9ig & T | S 8w A
2 T8I Pg SR Sl o I RV H IAN | NT=AIRGATS] H Holl Bl AYRA T B.... " | $H JdgIND &
| el o R I &7 S ART Al BRI, IABT SHoll GReTT H fha1 41 37eq |al ANTR (e &1 81 |
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g TR @ AT AT |

Oy 51328510 M0 G lo@Mo  VOAIE: 1@ MadO(Mo AT IO@M0
@R 0 aléMo BQIERENSIBIEMIWD  BRYOAIE 1RIDW 210 §OAM @0

When people get ten (rupees), they wish to have hundred, If it is hundred, they would like to have thousand,

Even if they have thousand on hand, it is strange, They will find even that to be insufficient.

31T fbeft @t g7 (5u) frerar & al, a8 aigar 2 fb 3 fFer omer, srre @ & a dlmar & fb gore fFer o,
favarereprst aiq @E 2 fob 3197 39 @ Ui &ge 2 al ofl, a8 wigar 8 fb ag oft @rwl adt 2

aflejesdemesalcwensmal@iem  aflaineman) mslenymloy oflaid;
&H)EAOD MO0 NIWACTWIOM B8N0 2)AHEEMIIOR] NBGEO.

femereRiedRam, fRgmy Tifeaqalg R, Haadee TomRard, Gaad gaamd Ul TaH |
Some people who do not possess adequate knowledge To understand the matters pretend themselves to
be scholars. It is like a donkey carrying a load of saffron without sensing the fragrance of that.

ot @i srezrerer (fem) & & e B, ¥E omel faer & o aner swe 3mq @ fAgrer Feerd &,
g At gBIT G FAGH BT Forer el [T, IGH FHAFH BT aF b dgerar &1

#351@22 o l0EOM EMOOMYe  dSIWEI> Am 166 EMOOMyo
mc@x)cgmﬂems)m &M GM@OYD)) mmm’]mgma(mm)ﬂmg Mo O_IALD:)?
HsTce fORTIGaT "RIGH, Geded] ARGHA "ARIqH, AR ST =R1g, AqAREdGadd T geIr?

We are not born together, nor do we die together, Then why should we fight in vain when meet during our life time.

T BHRT o AT BT B, o EAR Feg AT &N, T EH = wrsa & F &, o @t frerd F foreeaft # 2

MLNOMAOMEBRUD 6.0108[leOala0 2]y MIEMoedSY MSHOM 10} 21aid
@BaOVEo 2l e)y 2fl0oile)) o] ess) mseanym oy afleid;

o

AT leet] Dellerg FlH ®ag Telagalg ek, Aedo’d &g, iy, afd deg Terdharg e |

Some people who fight for position and respect, walk around shamelessly,
Some people roam around senselessly, thinking of lust, anger, greed and illusion.
FB ST 3Ue Ug 3T AT B forr cisde, wEd & offer glaw ST gw dlor @i, @i, ale,
FlE 3T AT & TP A AlT-AlasT G Ba & oflae T

ST 3= 919 &1 Ue WeR © S 39 g1 & aRdfdd ogval W STEIRT § | FHGTel Sl
H forg T S REvr o veh H@er & A 9, gE TN (Adsdl Idre)) F Sfidd @ sieddiord
UGS BT BT BT AU RO Pl fABIRS fALNaadl & A1 ATATeH A9 H IR b 2
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