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AFTSHIRT

o .
Isollgel ATSA

(Science of Man-made Artifacts)

U], STe, 91y, AR, T8, Ferd, AR, U, a=afcrdl, 9y, vell 3ffe 3R g9 41 sravia |
ST |1 Bee uepfa W [T 2 | A9 gigsidl wrol &, Uafa @1 FeRd—{erd g% srerar
AR @ BM BT SR S &) T | S0 aclldd, qR1erw], ey onfe & wrdg
I A Y S BT oI (BT | 9 S & SR UR SHD] AE 3R FaeR oI 01 Bl
UdT S AR M oiR Rygia uforfed g | {6 awq sredT "eAr & wRaer 3R @aER @
PHHIG ETIT ¥ U ¢ S DI IS (Science) HEA B |

afd X (Object) 37@T TTAT (Phenomenon) UG # 2, Ol $H UBR & HAdE 3T+
(Systematic Study) &I Wpfad fa5™ (Natural Science) H&d & | [oTTH F& B Ig@TCd HAT
Fed B | GEAAR AT JETR ARAAT DI AMBSIAT (Model) BT AT HHaG I B Fhdl © | Ol
TRATY] WA AiSd, idald Arsd, W PAHed Ated 3Nfe | wafae fasm, upfa § |md«ifie
IMeId A IgHTed HRal & | 39 9 (Discovery) B8 Add @ |

g gigondr ol 21 forel oy Siww & fow foed awg srerar e @ Y@ aRar €1 U
T BT f$os (Design) 8 HHd & | 399 <ied (f¥ad gIar 8, iR <=1 dierer (Skill) wers 81T € |

faey Seew & foy Aa AT foedt avg sreraT g1 @1 =1 Ugfd & wHag sreddd (Systematic
Study) ¥ urd s (Knowledge ) &1 wa—ffifa fag= a1 fesmga @€d (Design Science) &8
Ao 7 | AT Design of man-made artifacts - Objects and Phenomena - to meet certain desired
goal. (H.Simon 1996 : The Science of the Artificial, MIT Press) |

feormse AR # i e (Goal) uger 9 ff¥ad oxa €1 i ugfy &1 s ' @ R
BIs =g Afp W AT 0T R FhdT 2 | 398 &A1 S T 2

feoes wed A9 (Design Science Research) ¥ il {2y vaiie & oy wgfd avqg ferar
TeAT & 0T &7 ded 9491 © | T ufshar 9 =8 Yo ugfadl onfe & a9 9 (New Knowledge)
BT oI DR 8, Sl 3l b ST el o |

9 dey fifg & forg oo (@R a1 YU &) 4d o & SMER WR, = SN 99 $f A1 A
g, iR 9ret uRaw # FIffie STHIRe, SadTeirol &R &1 R &) Sueter 3fiR Rl (Constrains)
B &I H A 2 | Bried, ARG eAane AR IEll ARy iR Rl & dra i, qedie
3R GUR & 8, FHr #%d g WRa+ (Learning by making) @1 9fshar gl g, fawerar 9+ wied
2| aRem # BIg Fagor (a%q /) a1 /iR FHor—fafer /s (Method of making) %1 & |

feoga A # oAy /[T (Method of making) W< vd yeiRad &1, st s=aa 0
Jenfe T fmio—fafr & a8 aRom o1 9@ | 389 aRemd &7 NfashR (Invention) &8 HH € |

fSoTed A8 drRica I 3er & fb uRvma d9g srerar uitral & ufd weamoren &1, 3R
gHia § Agem 7 fare | aRom @ gurerar & fog died ver ) Wyl g 7

2



M fIerd, AEeT — S8 A9

Mg fa=i= gd deb-iial H fderg ax bl digaR &R & v REd YR Y ol
gerar faar T | 7 dEal B Uce R Bl wauE 2, e Afed wemafy e 9w ide
B TARHT | g9 (fFed)) e 9@ | Y0R UHee &7 areadr o Aiferddr § B, iR fasm=
AR BT AR ge ol | AMfT Fa goide | Uce A 9 fasiia w7 &1fde Wg gu, N9 <F
qferd, fau= g o |

IS 3R dafiat &7 faewra uf¥em # T 1400 SHAT (CE) | WIRY 8alT | S99 Ugat 1
JTT—3TeT el H AP H¥ Ieai@ 1 2 | 9Rd H g9IRI ATl Ugdl 400 8.9, (BC) ¥ fasm
Td qh-ra! f[AdHT & JHIUT € | HIud ISTERVT 39 UdBR & — Wdidd fa=i™ (Natural Science)
% &F # Sfay g g #§ 9, S, MiME—1, miwE—2, SieRTER, IRTEMAfRR,
eI, IR faera €1 wef¥ ofta fua afer e gfe & =@ @ et o gov
TAT UG S T ATead @l B MR TR GoAST Bl T BT 2 | JoF g I w@wy 2
AT IS T, T qAT T TG BR[O F gk e ¢ | gfte fmfer § 25 ot d@ W
Y | AEfY HUne o dRIffdas § |AULR U] W1 &l RSS! UKgd dI | I A Rigra
& TP o (W IS S Sleed | W AM) | MG & AfA—F=H  (laws of motion)
SeelEHa & | (ST 217 1741 A&l & 3MMgSied e ®I QAT STl € 1) O bl B gaddi
Tl BT S 31 ufeaHl fagl &1 faar Siran = |

AT s (Reosa |1=w) S1iq da-ial @ & d W1 g9iRi ay Ugel #gyqul
faers ®9 & urvgfafd yEor gvde, Tudde, Jygde, e, wuw dq afe Sudal
SfeaiRad 2| AYde H =RP, GYd, AR, g<aR, arve fawnd & | ugfafeaar 3 e,
3R faega fasim @ 48 ey v € | o7g Ud RIS H ARG T IrTar R8T | faeed)
BT Wl W GTfcded! BT Ieelkg~ilg Sa&TeRl & | 1341 Tl & Yol Y IeTdgead H SRl g1+
P fafer 4 TS| (189 I 7 e fAfy am & fafersw affqes = Ude &-mm o) oiRk | &8
ITEROT A SN |

Red # fage ARy &1 FdeTT Brd FHT WTEE IR fAshRI (Inventions) BT THS
BI A DI BT Y | AT AT 9GT: el =] fawad: i, V1 IR ¥ /6 [JaR MY |

WMl & foy sy smgfie fawr derel & e (Research) Ufhar & argwa
QTS BRAT STARMT BRI | S, 3Ms¥ersH, foramrel & =, fon a=id ot S farema dsmfeient
% AR (1) Areg® (Bright Ideas Notebook) TTU 5™ 10+ &R TERI & 7Y ARl &1 forad
SIY iR fawerantt &+ Agd Y, (2) AFRIS o e =T (Visualization) | dgal i
H fafder MRl &1 HedT R & R | eHG (Creativity) BT 914, (3) e (Target)
fiRT & SN UH BT MAHR 1 ATE H, 99T 3NMATHR 6 A8 H, (4) AWaT Ara (Possibility
thinking) ¥ aca9 RAGTl T AIAmel &l Wedd A 8U S9H IR DI FHEATAT Bl
TqeTe @R, (5) I9 f=iae (Soft thinking) H & fIdT & IR H© AR BHell, Upia AT,
AT G, e H T o |

IRAY RERT SRRl & oy SMeR—{A8R, WIH—SINRl, GRI—31 H Aga- |, AR
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AMH HIH W 9 T AT & | &9 (A9 @1 YhRIdn) A TaER AR Dl H gfg s
21 a9 R A9 S & WRed & oIy AT &F HEg< B |

9 YBR IS IR TR Hae T I —

« G I (Possibility thinking)
AR Hehol (Bright Ideas Notebooking)
TAER &g IR (Innovation Quota)

«  HERN® AAHES =0T (Visualisation)

« fI9H 3R FaT &1 9 (Integrating Science and Art)

&g1e (Meditation)

AMG gfg 3 fcrey $M gfgHaar (Artificial Intelligence) @1 Tab=iipi T 1 fadbTd 81 <@T
2, HOR AEAl | dhld Ugd 991 © | GAREd o {F g Wev—awd 8, Aa—afad 8,
ARGas i & del 8 | Hi JfEAar @ da-iel | e, wWRed, SEF, i &k war
&3l Pl TBAR I DI I8 AHTIG & | AT AT (eRg—alei—ged H), Vaifcad, Argar e,
TE—dIdl—geg Ugd Ud aiiiehRul, HINT=IROT, STT AT afe eraf # Red, 3R Tager—3ed
(Incubation) @I 3MUR WAEGATS 7 | feomga wrgd R¥d # 9991 (Novelty) iR Sureadr
(Utility) <91 &1 giied fdHar S |

JATTLIHAT ANIPR DI ST & | gactdl URReIT H FHRAT $ o9 R 81 U & oI,
a1 gd il Pl 98k g B Ied A (SOiIs Agd H T & BT Gold dRd © | 594
AT BT URFINT &_d 2| 91 ARl (Constraints), 3R 3MAR® WX R 394 AR Az
HAETT ¥ UK §19 & SR WR FhoddcAd (Sulsd (Conceptual Design) BRd 8, 3R TaJAR
T BRA €, BT PR & | URUM B WIHIRar R R ax o, Fmior fafd, ik
qAid Ay 3 AT gaaia B 9@ B9 dle] @ & | Wl W e wR i
fafer &1 SR | Y S BT Goid dRd © | dfe DIy AT Yfede d+dl & o I Uce e
H1 A g B E |

fSoirsd g9 (FHa—fFfifa fagm) Red § (& usg —> fSorge —> A —>
HA—THT —> YR & AT B9 & Heg WRi H JRIET A Hed & SR SR Aiiee Hdafor
9 oy fhar—fafdat anfe & STHaEN & MER 1R GUR &4 8, 991 8, |Rad 2 | 3piee gikormd
@I I R 9 UG IUTSH Fagol i SMIShR & I § TR W dRd - & |

dr.omvikas@gmail.com




TR, T[0Tt Haed TRATSIHG

3RIA ARSI depeiiabr forem ulRue

All India Council for Technical Education

T Hedl AR, a9d §ol, s [aeell —110070
www.aicte-india.org

o= — IRgeT YRAT d-ita! R1em uRyg

Sed depeitd] R 8q AR (AICTE) | ¥ Riefel iR 81E & WR R UrE Ud Tdrar

Taua & forv  fafay Jrommet o1 faaxor, 59 R B -
T faerT Iisteny (Faculty Development Schemes)

HepreT faebreT @reipH (TwETd) -

AT (HApr fdera ®RieH) & St
gfreror mAfSd wxe & forg foxi \graar
UG BRAT § S S, DI & I~IF Dl
Jraer veE B SR ddAel vl H
ST Rl &1 IRoT UREVT & IR UeH

BN DT SNIST Wl © |

&g 37afer fdreror dreicha (STTP) -
TAEHTEE GRT Y& B T8 A5 Aol

BT BIHd Fh, UG HHATRIAT 3R
QRIBTCIATEIE] Bl URIEAT e B AR
TEFTH AeAOS Tl B IRIfBAl H g
B aRRIT S & U T F9 TeM BRAT B |
dBh-d / ATTATIS 6T BT &7 |

USITSHIEI5-3ITS0ACl s U2vT/geroas]l BIeicha i~
TB-IDT FRI=l § fRrefdl & UeaR 9ee

omrdifes  forem faerml /et sifdpifal @&
forr oIt -

IRIRG / We—Wel Rietadl / Wel s /
W ARNHR (Fpr AfHa) @& forw a1 a«e
P TH TS THCICU (AR HRigH)
% fohar a7 2|

e FerT FrRIEH ¢ -

JE AP SR Bl AR 3R Sfaexe
Sl aripa & " 9 e Afde 3R
THATD! PIYA B TR BT ST B B 3T
e dRdl | ek REwr @ fou s=
AT |
vsTSAdiE-ameienl  fasafdemer  AgH
gforeror e -

FEEar s ’rg e & feen § v
ATRfd ANTETT BT FeH dxl & forg fferRad

% oy WA —EUacs IR / gead
PRIHH 3MITTP 2 |
ApreT fdwraT & forr vadicer gRT SirEiforT
ozl (MOOCs) -

AICTE 3iR NPTEL & €9 03.07.2018 &I
U FHSIAT S99 R e fby U 9| g9
HEANT (THSABIAT & AYeh TATNRRYT) & T8d
AP §RT Y [T MY AR Fheragad goi fby
U 39 TAUIEISUA UTSIshdl Bl AU / refy

IR B b oy uf¥rerr sRieH e
A g fafdere & & dew,
gRhTege], A ST e

3igRIeneT Uicarge Jioter (RPS):-

WU iR 5 Aenfifeal # goifraRT
s ok TaraRl # SFAI Bl gerdr T
ARl § JAG BT HEIA AT | <% H
& oy AReR iR Sigeve (S SHIGaRT &

Tl & T8d BT UG & foTg AT S |

ST~ BT | T A 94 TR & §—
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o IR Al &F & oIy SrHe™ Hicared

It (RPS—NER)
- IR gEF & (

EIRSIES RIS

aren) & o SrwET

USITSHIcis-adbeian! §odds c1eae 31T 3gaig -~

TE AT THSIAT gRT R A9 & 71
MR I & foy qaeiast Riem # “argferd
SR 9T & SUANT BT geTdT & 3R T4+ aH

« Y Bfdeve Bl & oIy STgHe
reaTed AT (RPS—NDF)

o WEET @ [y STHUT Wi TSt
(RPS uder)

USTEANAE-TaafRie fewrer aorar -

faerverar & Gdftq e | APad aRqd-r
& foU gg @1 a1 @ forg faeen #
JIRTERT Al H WRT o &l JTaR Ua
PRD GBI D qrd JHUT GIBIT BT Gl
<

AICTE-INAE (Ffafiea fafsifeor gidaeforg
giegerr) : -

faRtre fafSfer MR o=l ik dar
& forg Qe & Syfe, fenfiie W
3R TENT P S UG AP Araeaeherafl
W GRIHE <d 8| SO @ fau B
Rt /st & Riglal &1 AnteeH
HRAT &, UTSIshH fAdrT § #gg drar g iR
SONFIRT HRed 3R e & URWRS o™
@ forg o wTfafafrat o1 g% @var 2 |

f[Adrd @I eMfAe Hd gY AdIad ddbArdl

FH B GO & AT @ drednfRd we @
forg g% @1 T 2| vfafeq Hem /oraet /
3rgaTE®! B fa<i WERAT Ua HRa |

gipeT  (Ffafted  dere

AICTE—Emeritus
gieeR) ;- -

X IS BT IeY Sed AY AR el
HaTfg< YRl B IRyl BT SUINT HRAT
g, e WaR & fog et «ff fawa +
Ique efd &= # wAeT & fouw s,
JMaRacHry, arfgei iR SrATeRor AnTe™ faar
2 | Ao ARl SR IRTUTT & & § Rerd
IR & BT /GBI BT AT |
USSR s-7a9s 3161 gesamre -

IE IOl RO fReThl @Y ggEH
IR IR R & 91 &, e &k
TdgE WRAE & folg I WR W b
R1er & &= # 0 Rietapi &1 Icpeear /|
gersll /AT B UgAEE @ fog g B
TS 2|

Jeerord faer udiss (Institutional Development Cell)

1. U3IEHAE-3malere FFAGT 8 3igare
(GOC) Tlorar & forr : I8 AT
da-al e & = &= & I @ik
IR TR TR TR MANTT B B
fory el ®f foxig FerIar e dal
gl

3N & fou ARl f srferpad fa<ig
AETIT:
« 3NFATSE T TR (3 AT TU)

« JNFATSC MR AT (3. 4 AE)

« 3iFelTsH / $—F" e (3. 50,000)

2. womsHidg-g-eie Rig (@) a@or —
T AN AR /ol (SR—
o BTl 3MfR) & AeIH W GAT AR A
TS HAl B, Sl gAdede gRT Giaen
T B ST © | ST fafafeat § &
TRHN] 3R ARHRI FEIAT U HeIAT




4.

Bl AT DI AR /TS Bl

SRl UG BT STl %l

vangAdE-gral B g S,
ZelcABal 3T afddar @t dgrar de
& ferz Fierer : Scheme for Promoting

Interests, Creativity and Ethics among
Students (SPICES) ATSTHI— e # 3171
Fordl @ foly U Afedl @ ©U § Uh B
Forg faamfrd o @& forv wensdidE g
RT AT Aol &1 fa<ii werar (1
NG BU) |

vSTSHAE-smgferBiseor 3T 3rTEeTe
(MODROB) aforar  : AT & o
YHRI & AEgH A YA TARTITATSN /
BRIRTATAT / B[S Flawrsii H et
PI 3MYFD g7 3R 8 & forg fa=i

AT (20 TR B9 Th)
« MODROB—raf#a

« MODROB—3THIET HRAT
« MODROB-Tffercfaa

T3TSHIAE-Buer  marT vd  Flaew
gefas F1ATforE 3igar@ (CAFES) iorer-
BT & 0T & fory S o faxia
FEFAT| 39 Aol & dF UHR © ol
frfaRad & Sexal &l 97 & 7 —
() dB — R S/ A
SIS & BT

7.

TR, T[oTaTT Haed TRATSITY

(i) % — TSR (q@icR & H Rerd
RqT)

(iii) P — T3 fABetT B

« BTAMER &1 AT — 3.3 WRIe

o ST IUSHRT P WATGAT — 5. 5 A
* 3SR WITH Fold B RATAT — . 10 AT
* JRIPBITY DI WIAA— B. 10
UsTsHdE- Y@k &3 (GAINER) #
g g B 95 B AU SrgaE @
Ie e — TSR H Rerd el # gfvara
T BT AT BT 2 |

o Y TRIE U BT AT B FHRTE B

oy (15 @9 %))

o T TR AR $Holl A AT STARER Pl
TRIE & fov (20 oG TI)

. SR gexe BERE @ GRET B R

(5 <9 %))

o3TEHdE R o™, qeaiea 3R
ITIANT (IDEA) <9 T — Ud Bd
& A glaemstl & efad & & foy,
gierergy H IR & srgare o1 |qweld
PR B oY &R 21 df W& & berd
S R HE, 8dqui A, AgdnT
amfe W ufRrerr| 50% URISHT AT

WIEHIETS RT YT AT S €, 55 g
I ¥ 3NfIH L |

85 fq®ErT diss (Student Development Cell)

Zraerae (PG) @rErgla Jiofer © HIReR
AR i anfdhcaer iR ARCR i
BET UTSAshAl H O YAl o dTel BT,
TIAEHEE ERT AgAfed Wi 3iR
fasafgemem / fawmn SR urcwsHEl |

UdhIdd UIGIehd 3R TgAIRd HRI%HH /
AT & AR sS<egud AU & BIEAl &
foq afredd 10% (em=aRl & forg aman
Tl Pl GRT BT, Al HeRT Gl g
RT SR BIeT A far ST 2



BIEgRT Bl q&An Tl g SHICdR

BIAGRT B AR B, 12400 /— U7 A8 >

3fferepe 24 HEIM PI 3@ & fory |
PEN ATdaT B © QaTTgdIcs Uil Braghy

U & oidid H Id GRIH b AgH
A W AT WSAICTS ERT SARRIAAT BT

DRI |

U3TSHIdlE sidede walford (ADF)
Ao feenfaden & o gaR 9y e /e
TR PTe S A FTHRR BT |
BEgRT &I G - 39 faafdereri #
faaRa 339 Bl

BIAgRT BT AR : %, 31,000 URT ATE U=l
g gul @& forg ok SU$ 9IE . 35,000
gfd 78, 3R AGM fdrr w1 (TIRIRY)
TRGR] Al & FTAR | 3HSD 37elTdl, .
15,000 @1 RN Ufd a9 THRAD AT
P WY ¥ g1 e 2|

e hel BN : Fafed fasafderert #|
B3l & fore gorfar ergl aiofer -

SHeaR @1 S /feem ) @
Uy & gUd a¥ a1 feIft /e
TR & UIGIHd & fgdg a9 # ol )
TAEAES SrgAifed WReme iR wdferd
99y & UTSAHH H U Ude & HEIH 9
gaer fear S =Ry |

> ufd aRaR aifdreay <1 arfered e &
> i 9dl 9 giRaiRe I vud 9 Ifd

T8 g ARy | @l o af & SR 8
g e av |

UGC-CARE Listed Journal ISSN : 1549-523-X,, TeraiTet wentet - fore wdl reifiren fewreh sifer, anf:19, 37k 1-2, SHeri-S[, 2021

BTG DI T

T 23 oAl /FY ISy &l | ufd 9y
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BIAGRT B AR : 3. 50,000 T a9
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geashH b UUH 9y a7 feI / fewer
TR ® USIHd & fgdg av # fowr
TSIy SgAlfed Heed 3R Hafe
qY & UISUhH § UId YA & HEgH o
9T fear ST @R |

oy wu ¥ fawarm o, @l
fapeTiTaT 40% & &HH T BT

T Aral W UTRaRe T vl I Ifd
B g =@y | @ o af & R 8
oRg ufa 9y |

BEGRT B G - T I R w9 9
faepetiT BT |
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JARTE AT "Gge GBS FAG & oIy B gig
7 RN R OH FEE giEEaT ok Hdg &Fl H B B
Tl INEhAial MR Ifdl BT Th AT o &l T B | 39
H RI@Ifea™, P, ATuaT y&e, qrTTD JAME &3 & forg $im
GEAT T NS B &3 H Bl & HeAEhdl W Tl 3R TR
FAT & | I8 WDl & oY T qa & w4 § A1 M BT, dld
S U H FRT Jel IR AT e, ARKITd dL1-1dh [aaRi
IR T gfgaar & &89 3§ FEfd 999 faRT &1 e-—ue
fPar ST\ | I8 W T R B AdEAS AR SN B
F5 Ufafted awmel & AR—ErT GHdEl §RT | ol @l
TR BT 1 A8 IR | 39 G @ FARHR dle H HRd
IR fadet & sreTeafie 3R SERT & oY wuddl enfiel 8|
A BT AT R a1 Welfia] SR (3rEsnsainsd))
gur (T HEd BT TS ARA) §RT §-9  ofeldd), 2022 B
T1. 3TUH Yol (Faere, JATS3MMS3ge! Yol) & Aqed H (b1 SIe |
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3 e (A A ): Wi sreaE, rfRiferd e, Wol Rigid (9 <)), Far denfia
(@MEL), RToTd yonferdl, woll Ried, sifdaTd rgae, siiaed gigadr, $Hm g
AT (fhiRra geforais), Aa—aei IIfhar (AT SRR $eXae), AR 6T THWHROT
(ST oivast g, |iore gfte aiiR aRoen ($geR [ SR gRoM), Aedi—voic RReH, gevie
T 7 & IR, PN, 3MUST Yae (FSORER HAo<) Uadael Fll bR
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Nature-Inspired Algorithms, Evolutionary Computing, Fuzzy Systems, Computational
Intelligence, Deep Learning, Game theory, Neural Network, Rough Sets, Chaotic Systems,
Multi-Agent Systems, Computational Optimization, Ensemble classifiers, Hybrid Learning
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fl €7 B9 @1f2Y | e Ugel WU &1 AR (abstract) FufRa fafdr 9@ submission airhs2021@
iiitp.ac.in g o W UG far ST @12y | dob-a AT §RT 49T T AR B FHeT o ST | IR
241 ok gReer <Ml 4 oga fvan S =12 | Wipd AR & @l Bl U Meus & Yof JwhRoT
IR B & Ty ST fhar Seer | wWied wiedE, fase v — oii-aaR gadg e iR
Arenfire @ FHGe—aHifed Rad SHd s garer (www. VigyanPrakash.in) # a1 fag STe |
MYTF BT HBIC JavTse W AT 7 | AR (abstract) IR o< @) 3ifed fafer: 20 /09 /2021 7 |
qof eSS R @t B fafdt 10 /11 /2021 ®
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oNer 31l / Research Article

AT Ui FIT e B Sg B fou
U NS 3MeRd oid 3MATge bl fabrA

Development of a Plant-Based Bioassay System
to Screen Anti-Cancerous Lead Molecule(s)

i ArEd!, Ffeur 9992, foetd 3T ATsfer, dfedr drer vd RN ar

123 sgfogar sReeyge ot camratol, gfeqdn, qd AfHIgR, uf¥em dwrd, vRa

g9 {AR Plcisl, Jd HAfQ-IYR, DIICrs, Uf¥ed direl, wRd
Ag= TSl GuTy T 9 faenfean, sfeqarn, gd AfeiyR, uf¥em §erer, wRd

laveekbot@gmail.com , *saptadiparock@gmail.com ,
Stilakrajmaity@gmail.com , *babitasaha@gmail.com , >dattasiraj@gmail.com

AT

ffepear Siafds @ U #eayol yed] © | Ul @1 fderd gfshar der gfovie g
3Yop3T @I UEa AR TaT & BN o @1 T8 T I0MIfR U] BIRIGRIT R SeTRd € | I8
afeha, W@rIa® IR IR AHIATEd, Hedl iR Afde SrAfl @l e IE 2 | URgd e
JEIT BT A& & — U UM ARG SHrefshar &1 [Gar, S Hav—el qarsil &l ureifis
Sire & T B AT Fehall € | 39 ALy H o fARre $eR—E qaril  (Redewie, Rewife,
gCIaNTSS IR fAAeIRerge) &1 el (Lathyrus sativus L.) TR G9AIATGHAT HI e+ fhar
T 2| 39 A & oY AR PINMGRN & B A5Ayvl &l S — AUTHID HIHMEMA
AT Qd JAIT BIRIBT 9T, BIHEMAM BT IGO0 Td Dl Ul g1 JA-aior fhar
T | 39 WANT H aRil B gl gg Aladl & A1 SUATRG DIRIBIAT Bl GATIHISTD JAD,
UTaT R SR Bl B gig PH Bld <l T | A 3R S RIS SFeqd=i & A o
Al & b AlIgaRIe 3R Reclfe 1 gacll 83 iadl & | WYYl SRTAY BT YRHATOT G HIel
P IR B HH B ST © | SCIUMNTSS, [STH!I Ad Al H U SIURTSAMRE 11 & FRIES
T B WY H A ST §, dr dg H W) SrurensadRd 11 @ Afhgdn W gfi§e S @ |
S HIelieT 37edd A SRl © b Ul iR A T 3 qaT dg9aRI I d URarsd e
1 frHor Ry € | 37 TS YRTHT | I8 el Sff bl & fb dier SmenRda 3 yerfad
3O FeRel WR fafed R e Farsi Bl YHIGHIRGT U P HI ORE 8 © | $9 avE I
fAepy epTelr S Aebar € b A dien smeRa yReifdd disel T JwTdl oI, giaarsi—ad, o4
qHIAEd ufhar € e dar faRE gaa el o e Sira & fou swHre fear o
HadT 2 |

Abstract

The drug development process is one of the important aspects of medical biology.
The classical anti-cancerous lead identification strategy in the way of drug development is based
on animal cells. The process is time-consuming, expensive and an ethical issue involved. The
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following study aims to develop a novel
plant-based screening of drugs. Study shows
the efficacy of certain anti-cancerous drugs
(Methotrexate, Cisplatin, FEtoposide and
Vinblastine) on a plant-based (Lathyrus sativus
L.) system. The characteristics of cancer were
made by polyploid as chromosome number
and callus as uncontrolled dividing cells. With
increasing concentration, the drugs reduce
mitotic index, ploidy level and callus growth.
Molecular and biochemical study reveals a
decrease in total RNA content in cisplatin and
Methotrexate with increasing concentrations.
Topoisomerase II inhibitory drug etoposide
inhibits plant topoisomerase II. The results are
similar to the animal system. The in-silico study
on structural similarity of drug binding and
transporter proteins shows similarity among
plants and human beings. Experimental results
are significant in terms of the efficacy of
known anti-cancerous drugs on the plant-based
system. The proposed model is a cost-effective,
convenient and less time-consuming process
for primary screening of anti-cancerous lead
molecules.

e HeR-—IM qa, g, Ul
3MTRT iy ST, a1 @IS, Sa e
JUDHRT

Keywords: Anti-cancerous drugs, Lead
molecule(s), Plant based primary screening,
Drug discovery, Bioinformatic tools

uRasr

dr (Drug) @ @, fafecr
SIqurEnfiial  (Medical biotechnology) ITIwoTT
# ue gAYl &= § | A S 2 (1]
9 UM B UG dlodAlg © — |HIad
= 3703l (Lead molecule) @1 U8 BT |
AMERI AR TR, 10,000 G A & g H 4
DI U AY[ Pl GG 3] & wU H A=A
& Ol ® [2]1 <41 @ @IS & qA TR B

12

I 39 BT AR (Lead identification),
AT SEAHIHRUT  (Drug optimization), dT T
fdd™  (Drug development) 3R SHIGAR
gar I@ed  (Drug production) | HWR faT
8U TRUN ¥ [ORA & 91€ UH qdl SHIEIR
“eres 9RIeToT  (Clinical trial) & oy Iugad
gl ® [2]1 a1 faem ufear &1 wfa <o
& Ty JTET—3TelT IRl URaTfdd &l TS
2 [3]1 $ER—M a1 (Anti-cancer drugs)
% fde d URM® AR He@yol =Rl H
d Th T PING-IMERT o IR (Cell
based bioassay), Sl 3 TR W AMI Hax
A AT BT SUART B fhaT e & [3]1
cifpe1, I8 R3S gagarRy, AfaRed ©u |
d-lld] HRITT AR faerme fa<ii Jerar &l
NMITIHAT T & |

JAAT FHIAT H, DA e Ta1di HT Ul
@ I3 (Plant system) TR U9 BT FTHH
fhar 7| Uil @ el Bl AR
(Induced polyploidy) Td ®ed  (Callus) @&
A1 AR AT 7 7, IR I8 ar ST T
2 [4-5] & 99 R §B SR qamsi @
FIT Y9G BIAT © | 91 U@ pARREfed Siofl
9, S0 g & w9 H $Y HER—IE
garal Bl g1 AT & o arefl 1 7 e
T § [6-9] | TG Tl @ wfafafd de
@1 T H A YTel @) ORE & © AT A8, TE
g & @ foy {8 IR (Cytological),
amorfadds  (Molecular) 3R Sia IS
(Biochemical) 31+ By U | 39 U<
DI RMUT P & foly I FiHiaT SR
TaRll @ T 9Ed WA (Drug  binding
site) AT T URATED (Drug transporter)
A& &3 (Conserved domain) @1 fawgd g
faferr fazemor fear wam 21 59 @ 3™
BT e § UPh 14 Ui IMeTRa Ured (Plant




3 A, AT deolt, foretd I1o1 ATSf, afad et gd RRST &7 “SaR Ukl & sl &l Sifd ...

based model) BT FATIAT HRAT, FTRABT ST
Tt ofiR Giaeme e dRid H &g har—Idl
T I3 B URME g & foy fear o
AT B |
AR 1: BERRRS gfafe
fORIE <an) iR Swa fohar @ fafer
Table 1: Chemotherapeutic agents

(anti-cancerous drugs)
and their mode of action

Anti-cancer-
ous drugs

Methotrexate
[8]

Cisplatin [6]

(PR

Mode of action | Cell cycle
inhibiting
phase

DNA precursors
analogue/ Anti-
metabolites

Cross-linking of | Non-specific
(Cell-cycle
phase)

IURRYT U ggfa
STHGIoH BT T

g9 bMH Bl BT D foru Lathyrus
Sativus L. (4RAR: Papilionaceae; ATHTI ATHY
T AT 2n = 14) [10] BT AT 747 B | O
DI A YO B SHD! A SUSTIT 3R
QN qY H FABIMID AFHROT B AR TR AT
TT T [11] 1 39 Seed & forw 39 Ul & 9
e &5 # AT fry 77 o |

g faar sre=rRe

L. sativus & I 9151l BT garall @ =
Aiedr  (fTeeRes Ud #AgRIC 0.001, 0.01,
0.1 3R 10 pm¥ TEIINTS TG RRIfes 25, 50,
75, 100, 125 3R 150 pum) H ARG @1 47

oT| UPh =T e # ISl Pl Ugel difeaie
(0.5%,8h) ® STeftg faeras # far rar &
IR R 9 oAl & forg HeR—=EN @it
o fafi=1 Aigdr & A1 IUER fHar a2 |
g8 4o, o2 emafaad STar  (Distilled water)
H T T o S A A (Control A)
% wu # fafed fear ar or ok aifeasia
ERT SU=TRd fhar gam <91 &1 FEifa B
(Control B) @ wu # fufeqa fdar am o |
9 fodl @ 91 oI @& RRI (Root tips) @I
SD! Aigdl & {9 | I9D! oAdrs iR LA
[ERINE] b (Mitotic index) T T T
T o |

ffrF 1. g9 AR § UP dax fREN qar
Rreifes) & faf=r \igar & g9 faar gwma:
(a) qeNiaR B odrs AR IAHT G e
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gad | (b) TAT IUEAR drdl H B SHdA
daE (bl 9R x= 10mm)| (c) T

foar T | wiwm A @ i w i faAr
b, <A1 SYATRT delsd BT Ud Af3d Control)

TAT (i) B AT H Rifed Su=nRd w1
(ii-vii) # PIRDGT favTo= @7 A= § FHH1 <@
T (A 9R x=25um) | (d) Pifeasi
ERT ATl by gU Al @I, a1 Bl A=
AiEdl ¥ IUAR B D dI6 AR DI didTs,
G fIHTST Fad AR GO BIRTHIs B
AGRT B IRE | (e) JATBR DI diarg (PRI
B (1) T H W< ®U A MG a4 s <l
g, SO 3R SU=NRT A1 H de! g3 sl
@ A1 A S g9 bl YgRT bl [ARar gor
<91 ) (o IR x=10mm) | (f) =0T
B H SgIE SIRMGNT FREe 4 (1) @
g H  (ii-vii) PIRTBRIT B fAHISTT HRA
D AT DI b R dlel STIR (Fbd IR
X= 25 um) |

9 Sy H UE ol AT § P
A= A3 H§ HER—IH] a1 B FaEIRSG ghg
I W, o & (I # EHfaweis gae ao
HIRBT 9 (Cell division) &I gy #
HTrg g3l | I8 amghy PRI A S fb gar
@ TR o7 99 o & RN H T8 <@ |
IS BIAIRE # T & dR ST
& RRI A e &1 wu fomn, 59 aggfm
(Polyploidy) ®T el HMT SIIAT & | 39 A
#, fREfa B 7 @ fawdia, oy e @ R
H gecil <1 Aldl & | 98O BRIl
Bl 3MIRT 1 HH 8 A B [12-13]1 39 94
AT AFAM ST A FHaT © fF e @ dF
# fafi=1 <arl &1 v AMa HIfET S &

I bR BT © |

3 fagl sreren:

WIS Do & b & 918, Do
HT 0.1 T IS STAR § I & dR W forar
T 3R IR HfSAT (MS Media) # SermHiaRa

14

=TT T TSIl ST+ AT 7T | el Dl Tpid
&1 A1 Sregg fehar 14|

3 faer gl 9 udr ga f SuaR
@ g DIl D A1 Dot R 81 AT 3R I=a
Aigar # a8 gRerferd (Necrotic) & 4T | €aT
DI gl ATGdl & AT derd BT dqroll gofe
TC T | I8 YR dHotd & 1 Siferan
oo W dORE qarl @ RS
U & TR BT ST § [12-13] A

o Rafores v
o o dR—ER caei

([TeetTeTe, AT, STURISS & B
3iufy e %I (Drug binding domain) 3R
Reifed & s uRdsT WIS &1 3rgaxvl
T 3FeFg fbar A1 a1 NCBI 3R TIGR &
Wi d29 HeR  (Database) ¥ ST T—3TelT
Uil @ STl B SHH YhId B B
1% S geil CLUSTAL W iR PRALINE
AR d SN PR & Al DI ST
(Reeifest) gRags UIde &1 Ihd A1 Bl
Tg | U Al DI TOMET TAT SR
W& (Phylogenetic relation) 99 @& foTg 5.05
MEGA &T SUANT far Tam [14] |

W TS IS ¥ Udl Il © b
A gonfl § ek gl @ yonfoai #
HER—IT T du WA AR T gRagd @
3HH T 2| 39 @il o gea e &
DR AN TaRl &1 Uil H THHE e | e
e W 9o A1 yRaeH fhar o |adbar |
O IRIfer 3R 3muifae sreRrRre:

AIeRIC IR Rrmifes & fow gar
ITART 17 3R e B gl JRYAT AT
(Total RNA content) feIiRa forar ar | @HR




3 A, AT deolt, foretd I1o1 ATSf, afad et gd RRST &7 “SaR Ukl & sl &l Sifd ...

(Yeast) @ JMRUAY  (RNA) BT AFEG A &R
260nm 3MAYNYUT BT IYART dRd FIq fhan
T IR AT BT gof JIRUAT  (RNA) giRHTor
HIUT 717 | 3R ¥ SIYATHIR fbvge (DHFR
enzyme) P 31T fHar T 3R ﬁgﬂﬁ_ﬂﬁ—d P
SuRerfa # fhvas &1 Afhadr RufRa & 12 |

AAIgAIC UH  Bldlc DI FHAT
Sq § Gl SITAUBAR fhvas b Gierdrf
IREd  (Competitive inhibitor) & ®U #
TN HT ST At 7 [15—16] 1 T
IR Reeifed i AMa SIfddr # IRTAY
(RNA) & YUfdelgss &7 Adbar & [17]1 <ar
SUAIRA  (Relig e 3R Rieeifed) vd fifaa
TN A PO AIRTAT  (RNA) SEX9T A &
folU RNeasy Plant Mini Kit  (QUIGEN,
USA) &1 SUIRT fHar Tar| @R (Yeast) &
JRTAY  (RNA) &I A6 wU H SYANT HRD
260nm YR 3T Bl ATIHR IRTAY  (RNA)
B AT B LR fear 737 | <@t @ ded!
AIGTT & 1T IHR AR b b gof JRTAY
(RNA) @ uR#mor # gerdl <@l i ofes
fafa wu ¥, WAgRIc gRT SUAIRA A
H 0001 um WGl & SUAR H YU ARYAY
(RNA) @& gRemr # gfg el <&t | 4d
AR & MR W gl o d&hdr © &
HAIgaIC §RT SUAIRT Tl HT T8 IRIMH
o A= #§ 9 yaed ® BR 8 AdhdT g,
ol f6 ugel A iR Ui yuiTell H qann
TRAT AT [18—20] | SIVAVHIR  (DHFR) fhvaas
B frpyor iR Tfafafr &1 wietor, Hagawie
o faf=r dfgar @ SuRerfa # faar T e,
3R 0.001 pm ATEAT BT BreHR AT Aigar H
SIVIUHIR B Afehaar & A= R g
ST AT |

fo 2. A9 3R Uil @ SrORIgaART 11§

IYRT geIUNTES 98 W &I ARaAHD
TAFCT | (F) SORIEAMRS 11 # SuRerd
SCIUIAIES &1 487 9 JAURAT BT AT0TddH
TS| (@) Ul @ crReTgaENd 11
IYRT a1 I STl SCUNIgS diel A

g1 () g # 9y i A9 CerEsaERe

II §¢9 I (Pret 37 H farfesa) |

TN UH CURMEAMRS I UH
fRIUTHS Tar & S AT SURISHARA B
fafafde e vere w df |oar g [21] ) Uit
D TORMIEEMART 1T @ SRS
JFAIE W UAT AT § SAD! BIRABINT
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SCIUNTSS §RT URRITET & el & [22] 1 59 29 H 3MIdes AT & [deelyor & I Udl =ell
© b S30 T STIUIATSS T 489 I & U4 A AN ST ST Fehll 8 b A19d IUIRIS NG
I & TRE & UiEl &I SIRIsHmRd I ¥ geSuaEs & A1 9 dadr & (e 2) |

forepe

qIq eI B oI JuAre S sriuvel B R 3 § ewiar war 2 g fuforer
T H AT IR Ul & YSIfo & did a1 §e9 d iR § uRdgd @ |FHEd 8k
TRETOTSIAT BT UdT oell & | 3 YN 3R S+ [aferd gRumAl | I8 uar g & fb fafr=
SR Far3ll BT gaTaIaTadhdl, Lathyrus Sativus L. &1 SEIOTT TT AT BIRTHT 96
& SR Ufady AT 8, S {6 39 faar a1 39 gy <9 iemys # <y g

forar 3. U gRT duR faRIE Tarsii &7 Sfdhel dRd & folv fhT U &I &1 yarg o |
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adl e aRonE (@1RIBII, | Membrane Filter fRree frviesd
R S 3 -3ﬁq TR SEIIT [ Mitotic Index SRUELISERCED
H) = arell WR AT HaRAT qareii @1 wrfadr Moloooan p———
u
& faR @1 7oy foar
L _ MS Media T U qegHq
i #, wfi vt &1 uRvmm ¥ <wifar @ Np— e
& uy gonfaal @1 dve & dEl @1 gonfa 4§ —
W SRR Ta G W THEITe €| 59 Optimization SETHTHNT
THR TAR WIS Aed ¥, 98 g9 w9 9 | Phylogenetic Study SUSESIRISES]
yxarad fear <1 ddar g f& dig @1 q= | Root Tips Sie & RR
BRI ﬂaﬁ 1 grIfie S @ forg g Transporter PIFCIRED
AT, GRS SR HH G979 o d1ef Aisel [ ?
& w # g fBar S Hadr 2 |
ST U H SUART B Y Taheian! IS Akl
NEARCIR EEINCAER] 9 AU & T—HIY Eal urvgferid &
Aphabetically  sorted | quferer srqaR femior gy arre & forg s wic
technical -~ words in | fry % farey g SIBRER, GRS GRIbIerdredel, droll guTy dg
English TR T a9 fqen e, sfesdm & MR 1 9
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oNer 31l / Research Article

BT TA FEAHIBU INIRA A dHhl slcad & gRT &l B
T T qatgETa

Particle Swarm Optimization based Artificial Neural Network for Wind
Speed Forecasting
AT HAR 9 3R Iy T2
L2 SR UrEiie! die, eRamon 17 faeafdeney, Aeaie
ajaybansal@cuh.ac.in!, gargvikas27@cuh.ac.in?

AT

yae HEEEl ¥ [ISTell Sered R PRI T H 98d doil 9 9¢ R8T © | Yad CRdlsd
ERT ST Ua Soff (Wind Energy) @1 AT, 4T &I 7 0= FvR el & | g1 a1 1fr aRRaads
(non-linear), UHfT H ATGBH (Random), I AR JTAUTH & AN Bl Reafd R R el
2| Soll YoTTell 3iTaRex & fory, @Tiﬁﬁﬁaﬁ%ﬁm(uncertamty) ol UyoT & o Rived
JaTe, TR iR e # Bf3AE U &Rl § wiifd yaa—exdigd gRT S Solf
Ugel ¥ 1 el Bl 2 | B dfeT Acdd (Artificial Neural Network) (TUHTH) &7 &S w9
A SUIRT, 9T @ qaiga (time series forecasting), SETHIHRUT (Optimization), Je=t e
3R ATET AT&I (associated memories) ¥ AT AT € | HIFA ARABI Acdd BT UG BIHI 8
Th URIET 3fideT qqead (Data set), gf¥teror gfhar ek ufderor worw faforay (algorithms) WX
R #RaT © 1 I8 U U "EETIe, WRd, ¥ A1 @1 U & YA & oY Ub B e
iead IUWTHA DI UK BT © | BUT Gl SAHIBRY (Particle Swarm Optimization) (GTT31T)
3meTRa wore fAfdit &1 SUART vgAyH ufderer do Al  wu § fhar w81 B g
SEAHIBHROT JATETRT B RS icad (PSO based ANN) UGHY ¥ &1 &l T & YATFA HI
AAIdh, ARATID GTAT & A & JEIAT I AIHD URIET & A1y [hd1 T 8 | g1 Bl
T & qargae & foy uarfad STHa 3§ 97% 3R I e &1 Fiahd |

Abstract

The power generation from wind resources are continually increasing very rapidly all over
the world. The amount of wind energy produced by wind turbine, depends on the wind speed. The
wind speed is non-linear, random in nature and vary from location to location and surrounding
weather conditions. For the energy system operator, the uncertainty in the wind speed generates a
difficulty in the system operation, scheduling and planning for energy dispatching because the power
generated by wind-turbine is not known in advance. Artificial Neural Networks are extensively
used in time series forecasting, optimization, pattern matching and associative memories. The
performance of Artificial Neural Network largely depends on training data set, training process
and the training algorithm. This research paper presents an artificial neural network approach for
wind speed forecasting at Mahendergarh, India. The Particle Swarm Optimization (PSO) based
algorithm is used as training algorithm. The accuracy of the wind speed forecasting by PSO based
ANN approach is evaluated with the numerical results from a real-world case study. The proposed
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approach for wind speed forecast has accuracy
of 97% and above.

DI T & Yargar & [a<I arl BT bt
fear & 3R wnfad fpar & & a1 qargar

HIT AR : I Il Tcad, JTI—IqR,
BT Gl ETHIDBRYT, BT DI I DT YA |

Keywords: Artificial neural network, back-
propagation, particle swarm optimization, wind
speed forecasting.

1. U@ (Introduction)

I R R RO S gf, s
e ok RERRN GgR & SR, Foll B
ua A1 Aol 9 9¢1 2 | faga il (Electrical
energy) S B BT T A SIared g6

(fossil fuel) B STATeH Se9 & AT HeR
IR A IS TSRS IS & BRI &
@ Iu1 H 31e FHoll Widl W S & Diad
faam T 2 | 31er Soll & &3 H, AR iR uad
ol B & 9ga I 7, SIafd aEN
Soll, SIRI $Holl 3R AR SHoll @ T
g AT T | = e ol WId Uad, R,
%Tlﬂ'q (geothermal) 3R SR (tidal) @7 ol
2| 999 ol B e JeId IR AT 4
ST fhy S dTet 31e/d Soll UbRI [7] § 4
T AET ST &, < I8 dbddl a9 ddb §9d
g o9 a@ & Arad o Rafa g 8| uad
fastell & fhwrad fasrell Uwor & forg, &t
@I T BT YAlgA &R H Fed EH1 Agayu
T8 <1 i Sred @I e [8] B wHIfad
FRAT B A P UM B WH YAAE B
JMER TR, Yg9 dSiell I~ B DI AT
BT FHErerar 9 fasrelt frel w anEfsa fear
ST Hhar & [11] |

Py ol F @ € 6 oFR vad ol
qargdE ® dheiie H GUR fHar &1 @ dr
Jg Uqd FHoll HSR W HAs@Yol Y4Td STeill
[26,16] | &S 2T YT [14] 20, 29, = 3BT g4

20

ceb-iTehl b1 ITaTIDhAT 8 | M gfE (Artificial
intelligence) (Q3TTE) U e & Il ATUD 3
H AT 3R 3 STgell g1 aiRid Ui
gfg @ fauda 79+l g1 weRia gfg & [22]1
FM g B FYR FH IR I dfea
gfeharsil W AR fHar 1 § S BRI Bl WA
3R e AR © [25], BT P ghg nfl
Al IR gig @ TR W 980 §X & | 9 3R
WIoFeTSH (Barr and Feigenbaum) @& 3TN,
H gfg v g™ &1 U@ fewar 2 o 9fg
A HRYER MHR BT fESM8d B 4 Fafdd
2, 31Uid RAECH Sl A Fa8R H gig |
FEETSA BT Tl HRAT BT YGRAT BT B | B
glga™ SIS Ul URURS dhild!
& ToTg defouds UgTl 1T Uahidd Yumieral
@ "chl d ©U H SUART B @ & [24] |

A ST, hand fheer afe IRad
AT BT SYANT YargA™ & folt o1 S
IR—ReR IR REH g [5]1 TUAUH &1 =i
et gfaem gafgae [19] & forw Suged 2|
QUG ¥eTfeld ®Y | $IYC—3Icye Yerqo
dfeet @l ARG qebel & R TaH fbedl
IHATHS AT B AaWIHal & I91 §Ye
3R 3MMSCYC Al & ATl YRIEAT & ATEH |
STYC—3TScYC Y& HISA Bl FHSH, A4
B SR DI o DI &l I Sl © [4] |
TS B H, s LEdhdial ° H3H d¥dT ead
(QUATH) GrRIeToT 3R ERAAT SEAHIBRT H g
U (Soft computing) AHIDI BT YA
fhar 8 [3]1 gd #, HS SEAHIBIT Ho
faferif  (optimization algorithms) &7 SUIRT
ufRreror & fo fear war 2, R sgalie




T HAR d9c UG AT T, "H1 T SEAHGRUT IMTRT HM dfFemr weasd ...

A A (Genetic algorithm), Gﬁ‘ClTC[,I BT
T fafer (Bacterial Foraging Algorithm), =ieT
BiAFT PHorl I (Ant Colony Algorithm),
B3| HYHIE! DiciFl Dol AT (Artificial
bee colony algorithm) 3f& 2N & | $9 Hard
faferl &1 IUART dR®, YUAYA & 9R (weight)
3R qaiueg (biases) P HaH YaR & o1y

(Synaptic links) &T SUART a1 Smar & O
W(weight)wwgﬁﬁﬂw
wa &7 Bl wal ¥ SIS 9 71 Ak s
W 3Hfde fodl g8 uRd df¥eT -icad H HINE
g, d Fged R W 398 919 HiI9E B ®
2| UAF AS W, b Aed A Y Had
U B §, $9 $Yc Wadl 9 R w5

FERNTG fhar ST & oiR watad  dfe
ead & gDl Bl | W@l ST 7 [13]
URTfad Qusl memRd Yuavs (PSO based
ANN) g & Uged &7 fagelvor axe & forg,

¥ T Afhaor B (Activation function)
BT ISUANT BRb, FAMIT (processed) ATITYS
Hehd I~ fbY SIId € | U il Jedd bl
AT H RGO §ahdl & 3R &8 Sffed

$9d URUMEl @1 gl U ¥ B YHIRI
I S THIIRTH (NRM) [23], T (NN)

[15], TAUSgSl (NNWT) [30], TAUH (NF)
[25], SdUUTH (BPANN) [2] & @7 =T |

oA TF BT oA FHEER 2 HiEE
dfeT dead SR BU T SRAHIDBROT
HHL: ATATT 2 3R JITATT 3 H wRgd
MU E | dRF@T Teads & Ul & forg @
T SRAHIBRY SMETRT HIEH dfFdr Tead
T 4 H URa [y MU €| W 5 H, B
P T F garga & forg digwel smnRa
UG Wedd @& Riere gRomd wRgd feg
MU B | WS 6 ¥, GAIAd STHA & ey 0R
=@t P TS 2

2. POA dPBEr oead  (Artificial Neural
Network)

i ST Iead (TTIYH) AT ARTD
P Afde yonferat o menRa {1 VAT B
i var S v § =R=9 (Neurons) a1
IS Bl IRER Sired fhar Siar & | dfrar
qegd H, T UHR &1 IR Aol arl 8, R
$Ye, Ul (hidden) 3R 3MSCYS WRA & WY
H ST ST B | g9 BT W wRal @ QiR
ot fear Srar 8, o sradderh fofd

INRI® BTl DI BB HAAT H BT B folg
uRTer fhar ST Aear g1 O B ugEe
ypir # sRRa® ©, UReroT e 9gd &1 Sfed
B & s forg udiw gfRieror ¥93 3R Ser
B ITILIDBAT BICH & | YL oROT H peierer
AR &I 39 e 4 FAIa (adjusted) famar
S 7 6 9ifed ok aRafds smseye &
4 Ffe B9 8 ORI | URET Sl BT SN
B BY, AFBI Acdd AT AEd § iR
I YT H YR BT 2 | UiReTr gishar ol
TR wem fafyr gRr gk o €1 @
A3l deded WRAAN U 8, cifh dguxd
AT Hed®d BT SUINT SRR AHY el
qatgae @& forg fam e &, srarfd a1 |
fezgrar T 2|

I

Input

Hidden Chatput

forar1 9 WRd Wle— 37T df¥aT Aedd

(Three layer feed-forward neural network)
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3. BT T SEAHIBIT

Optimization)

Sf. TIEre SR . DSl [9] 7 HU TA
SEAHIERYT (froden) fasfid fear | dowsn
Uell g€ & AMINNTG deR HT PIH Hied ¢ |
Aol ¥, Argfeed [T (random potential)
AR SHICaRl & URMS fdar oar g,
5 ol @ wU | SFT STar ® iR HarH
HOT R ITITRT &I 2 | Hol a1 Reafd &1 a1
ATUES! & IMR W 3fEfdd (Updated) foar
ST 2, Usell WA gRT <@l Ty |ad 3ree]
Rerfar 8 3R a8 g1 Il 3 99 37<s] BT
Raft & W gRT <& T8 wad e Rerfa
BT @fdaTd Fai™ (Local best) @ 9 H ST
ST 8 3R YU el §RT UK e’ 7<)
Rerfd @1 df¥aw walk™ (Global best) @& w4
H ST ST © | SSCAHIBRY GHRT & IR

W, YAb BT DI qoH Refd BT qedic

(Particle Swarm

qarH AR dRad |qaiE Rerfd & arer gern
PG far Sar 8 [27] |

UG PHUI, n- MM @Il WIF H W)
(variable) & STER WX EHAT © | YTHSN Pl
fAferl &1 w9 & oY, g a3l @i
WM 3d Cuie dMT S ®1 x- 31T B
Wﬂaﬂvxgaﬁ?y-fﬁwglvy%lw?ﬁ
Rerfar, aaam Refd @R 97 TMaNT & MR
TR I (update) @ S 8| TS BT
D e 31 Reafa &1 e Falks (pb)
& wU H UL fHar Sar 21 QO e7aral
SR UT &l T8 |9 e Rerfa a1 aRas
Hard (gb) @ wU H AUBIG fhar SaT ¥
AP BT, U 97 3R Ry o1 gaa= Rerfay
(x,y), I<THIT I (VX, Vy),a?hﬂ—rfﬁ%ﬂ%f AT pb
& 9 D X 3R g Reafa aor gb & 94
@ G B IMIR TR AT dxar g [1]1 Hoif
@ 97 3R Rerfa & Feed @& ToET HH:

fheI ol & IUINT dXD IR AfFTd

THIANOT 1 3R 2 BT SUINT BRD Bl Sl B |

i i i i

p*D = ™ 4 ¢, rand, (pbi - s(k)) + ¢, rand, (gbi - s(k))

THIHROT 1: UAB BT &7 RfId 997 (Updated velocity of each particle)

Si(k+1) _ Si(k) n vi(k+1)

THIBROT 2: YIS HUT df reifad 97 Rerfad (Updated position of each particle)

ST&T B i BT A 9T v, B i BT gRgR & <R @ o p* L pr i ot acEe
Rerfer s, @1 1 91 gy k & < T Refy sV, e demrers @wor Reria
(errcafaTaT) ¢, FHRAISY AHISTS @ROT ReRid (g Arcafdeand) C2, Argfead A (0 I 1)
rand; 3R rand, ®T i b1 AfFHTT AdxH, dRaP STEEAT BT dRqd qakH IR STl
9T BRS 2 |

v A =1

Vevere frm.2 digwan # Reafa &k
I B 3rAfdd BT (Updating
position & velocity in PSO)
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fo 2 digwsh (PSO) wfthar @ SR il WINT BT & HIMET B [ARIROT Bl ST 2 |
GUHSN el (A & URMS FRAVN I S & FHRT I8 © [ FARAT DI Ufclishar fawga
SIAT & 1T QreATeie (oscillatory) 81 ST & | I &I 79 (damp) HRA & I IR Jap1q, Holf
BT AT BT & ol U A U=T 1 SR 2 ST o7 &l gd ReiRa 79 & |y sifersad o
AES] [19] T HIAT A © | FHIDROT 3 DT YHTG HUI DI A1 H UREfIT B DI UGkl &
AT AT & WIAR QT BRI 2 |

If VST then V'=V

max max

Elseif VISV then V'=-V

max

THIHROT 3 HUT I BT AT BT ( Limiting the particle velocity)
PSO o fafer # dfg =_or € [1]—
TROT 1: WISl WM & AER R S BT Y13 DY

TROT 20 GAD BT DI e BT Jedidhd B

TR 3: AT qaicH (pb) 3R df¥aeh wal<a (gb) BT 7 HY;
IR 4 G BT P ReIf R I BT 3rerd= oy,

TRT 5: A & R AP 89 d% aROT 2 TR SN |

4. HU TA FLAABT 3MeNRA FhHA dfdr sead (PSO based ANN)

s 3 # Aol MmeRd YuAgA (PSO based ANN) ®ar- fafRi &1 yare e famar
2| Ul meTRd TUATH e fafy § gyl & 9rT g

UEETT - POIA dBIbl oledad gaigerel oo UUAUH Fedd & ¥R R YaRE (bias) &
U H B B TP AT BT AT [HIT SIAT & | 71 Al BT SUINT PR, STTAEIT S F-T STl
21 UG FHUT DI e & Hedid fhar Siar & [17] 1

TR — BOHA dBBl dedd Jdlee HOT: g 9T H AMHA By 7T TUATH U &
YR R, ERT 9N ¥R R Yaiyg d AMed & o 2 [12, | e geicd, ufRenr 3¢ w)
3 @ FfC (mean square error) (THTHS) 7 | R 98 &1 #dcd g & Acdd & IR &I
W eIse fhar Sirar 2 6 98 vHees F X T

23



UGC-CARE Listed Journal ISSN': 1549-523-X,, Tt wehTer -~ foraim wef Ureifiren g stviar, a:19, 37 1-2, Siedi-59, 2021

. 3 rugen smenRd TuATH o fAf &1 yarg e
(Flow chart of PSO based ANN Algorithm)

= ST YIvFs IMEmRd veauA derd fafd o1 aRiRa &l &

=R 1: YRMAe QUATH 3=, WR SR qaiusl &1 dwn FeiRd & |

oRT 2: YIUH3TT SMETRT TUAUT B Y3I AIgMad wU W I~ YRS S & adq |
Bl | UG H WRal 3R ASH @ 999 B MR TR YD Sl $l oy ailf o
T fomam o 2 | U H0T R &1 quATH & foly Fviae™ R & U g & w4
# gl T 2 &R & & ude @ H vgAed O, WR &R gatusl @1 ufaffra
BT B | UA® HUT Y AISeh! Yoic dI YalRfd &xdr & | Uikeor Ser & fhr Jeas #
ST foar ST B 1 dON @) ST, Rfa 8k a7 &1 uyRfWe quie axd 2 |

TRUT 3: URMAS STEEIT & 918, TUAUH HT SUANT RO & Afasgarol o= & fore feam srar
2| IS FHUT DI fheAd FT qedidhd oD S YUATT d¢ & ®U § AN B o 3R
faT U ST We W THUEs e 2

TR 4: e & ISP HUT DI JoIl SAD AR FaRH (pb) A R & | Ifa pb aca
flhe ¥ &9 €, Al pb & I H IaAH fhe"d B TR A B |

IRT 5. HUN & G Farad (pb) &, af¥ads watad (gb) & AT |Wad 3 fhe-d oI &
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T @ Ol &, Al acae 9 T fhesg |ugia fdrel T gb ¥ 98k &, al
gb @I EIfIT B & |

IROT 6: BT B I 3N W Bl 3refad ard g |

RO 7 I B Ry A 8 dd RO 3 W S 8 | GGl BT G T Bl af T
AR & oIy YUATH & HI9rs IR &1 ufafafee o=ar 2

5. oA 3neRa TUAUS gRT &aT @t oifd HI yaigarsl (Wind speed forecasting using
PSO based ANN)

g dIUsiT JATETRET YT Yghd BT AEa7Te, SRATIT (WRe) H a1 31 T & gaigd
& forg @y foham Tm & | gfRieror Se1 7 9uf &1, 1 S9a’) 2011 9 31 fIHaR 2018 T FAT AT
2, O a9 & IR kg B ATHY ¢ | IR qead BT A HRA b o e 9§ @ yad afT &
ST, 1 S 2019 W 31 fAeR 2019 T BT SUANT fhar AT ® [21] 1 3T Aead ufderor
P SR IREART fafy (circulation method) &1 SUANT fHam SIrar 8, RN v A<E &1 gar
BT AT S ST BT $AYC & WU H G ST & AR Tl aT Bl T Pl Aferd fbar SIam 2 |
RIERT (Iteration) & 918, STT ¥ &I Udh ST fdg WX smse far Sar 21 SeT &R 3 €6 &
fore foram Siram & raaT Aded § f6 e fad § 8 Ser I 00:00, 03:00, 06:00, 09:00, 12:00,
15:00, 18:00, 21:00 ¥ |
6

| o Estimated

5 Q
4 A j\ 2 "}
7

)R F N V) PO B N )
AANAA RN VAR VA WA
2 v \ \/ /

7Y AN AL VI
1 ) g - v
300:00 315:00 4 6:00 4 21:00 512:00 6 3:00 6 18:00 79:00 8 0:00 8 15:00 9 6:00

) RIS BaT DI I, S T AR AT 8ar dl T, el drge, dievds

1
N

Error in Estimation (m/s)
hhbNhiloanvwbro

30:00 3 15:00 4 6:00 4 21:00 512:00 6 3:00 6 18:00 7 9:00 8 0:00 8 15:00 9 6:00
Date and Time (DD HH:MM)

Q) A H e, ArevAdbs |
3 4 GIUHall MmenRa UAees ¥ RIRR g | 8ar @ fd &1 Yaigar, 3 3 9 el 2019
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12 T

10 A | —— Estimated

8 A\

VA [

g A T A

G L W 0 VA
\ AV,

0

-2
18 0:00 18 15:00 19 6:00 1921:00 20 12:00 20 3:00 2118:00 229:00 23 0:00 23 15:00 24 6:00

fera 5: qIoall MmeTRd UUeH & add kg § gd1 $I i Bl GaIaT, 18 I 24 JUS 2019

/\\ /\ i o etmates
7T A A AT s
/ W/ Y IMALIT

Y IEAR

11 0:00 11 15:00 12 6:00 12 21:00 13 12:00 14 3:00 14 18:00 15 9:00 16 0:00 16 15:00 17 6:0C
Date and Time (DD HH:MM)

e 6: Uil MR TAUTH & a6 g H gd1 $I R B gaigar, 11 I 17 Sl 2019

8

(2]

Wind Speed (m/s)
N

N

—=— Actual

Jan ~—o— Estimated

AN VAIN DN
AN A VI (O P
¥ | A NI

0

Wind Speed (m/s)

-2
24 0:00 24 15:00 25 6:00 25 21:00 26 12:00 26 3:00 27 18:00 28 9:00 29 0:00 29 15:00 30 6:0C
Date and Time (DD HH:MM)

form 7: doHall TR UATTE | a¥id g | gdT DI I BT YAIGAM, 24 F 30 JFCER 2019

A9 g DT HEIH P AR UR GAT Sl & | YA qiepl easd § 57 Ye 8, forad
TP WS B g PI T S U 56 Seifdg (@fifed 8 $en) iR AH g & ol T sl
AT 2| YOATH uRomH =F1 4, aR<fded ga1 &1 T B a9 & J1F 3 @1 (Solid line)
SRT ST AT € 3R Yaigar=id ga1 &1 TTfd Pl g & A1 S¥ER g (Dashed line) gRT
ST AT & | 8T @1 A & YAIGAN Bl AThal Bl i R & oy, =1 Args!
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T HAR a9 UG fadmrd T, "H1 T ST IMTRT $M a3 "eas

BT SUART fHAT ST B | 39 ALIHAT I TOET IRAAd gaT B T & SR TR Bl I 2 |
it fRuer gforera _g’f% (Mean absolute percentage error) (THUYE) AMEs, ANT a9 _g“% (Sum

square error) (TAUNS) AIFGS R AP e _g’f% (Standard deviation error) (TASIS) AMGS
SYANT by MU g

IR Fg @ oAl @ forg wwer o 4 | 7 # ey 1y €| ywanfad qiowai menRa guaes &
MAPE &7 3i9d e 4.57% &, Sldfde NRM 3iR fUsel ANN gfeaivl & forg affed MAPE
T HH: 19.73% 3R 7.25% T | §9D @], Ud [ ACE & folg &1 BI T BT gargar
T & oy JiRId T 9T 2 Adhs & 19 8 Sl ¥H 3R 21— e a—meiRd URiwR
& AT Gl R MATLAB 2019 & S1 WA fBam ST & | URdTfad Gosail merRa gu-g=
Ugfd 84T @ A & YAlgAE & folu U Iu=ITd, JHTdl SR i axial o |

dTferedt 1: QfFe T FJfe o1 AiRkegsdh! fdgeryor

MAPE SSE SDE

Fq X y z X y z X y z
RRR 95 62 53 5937 1644 o0 A7 1A 51 1s
wiq 99 54 60 5781 2470 yyie 424 29076 555

feg 6.3 4.3 4.2 232.5 183.4 1575 17.1 17.53 16.73

IR 3.2 3.1 3.0 207.1 168.2 168.8 14.8 16.28 15.64

x=ANN by J. P. S. Cataldo et. al.[6] y= BPANN [2] z= proposed PSO based ANN

qTfereT 2: BaT @1 T & Yaiga & axidbl & ANHl JeTeTd THYdS gk

fafer RIRR ERE| e IRG g
NRM [23] 13.9 32.4 13.4 16.4 19.03
NN [15] 9.5 9.9 6.3 3.3 7.25
NNWT [30] 9.2 9.6 6.0 3.1 6.98
NF [25] 8.9 9.0 5.6 3.1 6.65
BPANN [2] 6.2 5.4 43 3.1 4.83
PSO based ANN 5.3 6.0 42 3.0 4.57

qifefdl 1 a1 @1 A &1 qaiga_ o | geardd digdeil SmemiRd Teage ugfa @l
ACIHAT BT JedIdhd B B oIy AFES YKId PRl © | 8ol W9 Fg dl QAT 2, T W
THUUTE (MAPE), TRIRT &9 THUHs (SSE) &1 aiiel 3iR =l W9 gHels (SDE) URd &xdl
2| qaigA ACIadl G S o1 goll YuAed [9] iR ddiuees [1] ugfd & @ Sl 2

ArfeTdT 2 H TARYA (NRM) [23], TITA (NN) [15], TAUASedSl (NNWT) [30], T-TU%
(NF) [25], drdrgu=ed (BPANN) [2] fafert & ey uxanfaa digwetr smenRa voses ugfa @
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AT @1 et THUdIS (MAPE) & foru fawrg 78 8 | uxaifdd ggfd d 98k qaigar Al
2 R o1 ugfy & Jor § wAdiE a1 ofrd e 457% B, ST 3T UG THSTRYA (NRM),
U (NN), TUeeel (NNWT), TU% (NF), §digesgd (BPANN) @& fofg sHeT: 19.03%,
7.25%, 6.69%, 6.65%, 4.83% T | TAYUE @& foIg o=y Ugfd & A1eT URATAd ggfa @ ARI®
g diferdt 3 URgd @1 TS & | dles dEX & A1 TATUS Bl WS A I " &
SRM &1 @ T & qaigae & foy 999 o) ugfa @1 &R SR &ear 2

qifereT 3 =T g1 @) TR B qafgEE @ R ® TIRie gredd aRe

=7 | NRM | NN [ NNWT [ NF | BPANN [ PSOANN
sasr | 168 | 136 | 122 [107] 62 6.1
weadr | 228 | 146 | 129 [11.7] 63 5.8
o | 189 | 120 | 110 [88] 56 6.1
ayer | 225 | 94 | 92 |88 ]| 68 6.5
s 168 | 99 | 88 [83 | 6.0 5.8
o | 364 [ 142 ] 125 116 63 6.1
werd | 209 | 136 | 123 [112] 62 6.1
g | 136 | 84 | 75 62| 52 5.3
Ry | 242 | 106 | 103 [ 99| 58 6.2
ey | 262 | 129 | 113 [105| 68 5.9
qaer | 262 | 127 | 122 [114] 62 5.8
x| 169 [ 100 | 95 [90]| 60 6.1
g | 219 | 118 | 108 [98 ] 62 5.9

QaA |l ST ST Fhal & | O 81 3 SeaHiaRvl S fafdy faefia @ Sl 8, Sd®T
SUANT gargae & forg fhar S A ¢ |

forseet

S OY UF H, 89T B IR b qaigA & U BT T STCAHIBROT SMTRT B df3eht
Cad U BT IUANT UGG ©, ST 8aT B I AR AIFH PI &979 H T & | TAIad ugha
TUdh HRIA BIeR FI9 bl H a1 © I FIEd T8, IRWRES o dah-idi AR T a1
Jead ARG YaTgHT ol UR IMETRT 2 | HEZTe AINH $8 & arKidd Abs BT SUIN
YT aigd Ugfd BT qRIeToT &R+ & o fhar 7ar & | uga Regerer™ aRomdl & 3R
R, TR gargdae uEfa o whetor 6y U fadwenl ¥ 98aR ® oiR @ uife |ftw &
g1 H AEqUl GUR BT USRI HRAT1 € | #eade d 841 Bl A & YAiga & forg dows
JMTRT YTATA Ugfd &I SUANT Whel AT g3 2 | TAYUIS &I 3iId Hed 4.57% 2, STafd
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T HAR d9c UG AT T, "H1 T SEAHGRUT IMTRT HM dfFemr weasd ...

AT TUET T 2 AdhS H HH B ER| ?"N

qefId gargae Ugfd, |cihar iR UMl
T7g & ford oresT uRvM URd @Rl B
S WA UReIH §9 ST gaigar H
o meRa QU dgfd b ydiorr &

= IR B |

Alphabetically ETWT'”‘:W’\’ hHHdE
sorted Terminology & s

in English

Activation function | gfghgor werq
Algorithms Horraferdt
Artificial intelligence P gfg
Artificial Neural EaERASIEED ERGE)
Network (INN) (TU=Tge)

Global best CIECC G IS
Local best ITFITd IS
Neurons RR

Non-linear 3aNRa®
Optimization FLSh I Eu|
Particle Swarm BT Tl SETHIBRIT
Optimization

Soft computing g U

Synaptic links g fore
Time series Y S qaTgA
forecasting

Weight IR
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oNer 31l / Research Article

HOIHA dPRBI Sead BT IUAST BB AT ATt
TR Y IAJad 3R qofiH0T Yorett
Fault Detection and Classification System on
Transmission Lines Using Artificial Neural Network
EIENIKICE

Igeifdgdal 3R goraei=rad Solf=TaRT, JMSUIed STHhIeH,
Icye 3 SOl T Wiy, $ar (Ta. i)

deepeshbhati@ipsacademy.org

AR :

M @rgd, SRS gfie iR Sudiaaiel & da @& w9l & & ool 8| 39
MI—v7 # G w1 Acad B Aee W fIgd wfad HeRer ARl @& |9 BT gdT AT T
2| faefia df¥eT Acdd e Asiqd "cdd © ol diF aRO H Q¥ &1 gdT o 9 9e &
IR A THE R R A1 T UST R Tqa g & | Rigere aRemw ww gelRia wwa €
5 oM df¥eT Aeaap—smaRd e TIAMATM ol R 1Y & Udl oW H §Hld © 3R
HAATYoTTd Y2 YTl R & |

Abstract :

The transmission line acts as a link between the generating unit and the consumers. In this
paper, faults of electric power transmission lines have been detected with the help of artificial neural
networks. The developed neural network is a robust network capable of detecting faults in three
phases whether it is single line to ground and double line to ground. Simulation results demonstrate
that artificial neural network-based methods are efficient in detecting faults on transmission lines
and achieve satisfactory performance.

BT A& : Biee (SR, YUATH, M T, A, el

Keywords: Fault Detection, ANN, Transmission Line, Simulation.
e

TR ATSTT H HIfAd AT Bl a9 H W Al I dee da¥ el FHIaaR_ad s
ST 8 | SIAAR g &l HaQ | dlecsl bl U ddl gul & ded UR AR R @ folg
T ST & [dlecsl Bl GFReR ¥ I~ BRI & dla SIAAe g & gIRT dle bl 3MYfd @l
S & [1] 1 SR dga & SaRv &)d 999 fAfi= S1¥l &1 91 &A1 gedl & o fd
Uell A1 SIaRl &1 Hush, A= gedl &1 Fush a1 1 Whidd HROT 81 Fhd o | [2—4] |

39 UF BTS2 UH fATqH-I SUBRY & ®U H qABI "edd (TFUA) fafy o1 Swanr
PG IS g AT H Q6 ] Uga T &Rl © [5] 1 P ST Tecad (TTATH) o

I g 3MYfE, sfelE, iR aHffexvr & ugend # Ifdaerne a¥ieT & | df¥d Acdd
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(Tau) # fAfd waear S URARE ddheiidi
DI JAT H TSl H WD FHI D AT e
g4ICl ® | SiAfieE @8 hlee SREIN #
39 THAId & STANT 9D SYAATAT &l
" BRAl ® SR SRR B o fagd
gunfersil § 9 &l Bl STANT HRA &
foY dicar2d &_am & [6]1 S9 U BT I
ST UH AlNBI Aeah—eTRa W e
o fAesfd &=A1 € O aRdfde a9g H
ST BT STEH: UT Bl 8, S8l ddb awd
g HA qdderor, iR eIl A ugaE @ forg
U ATSTHT & Ta8IRe AIANT & forg gard
U @ A9 BT B | e | gt
ATl @ GReTO H oAl B USA, aIThRul
3R U Uep Hecaqul YT 91 & [7—10] |

WAl H _RF B W= Saedd
AR T & UTae & forg g
B @ g gl TS B AHRT Pl G
@ GHT B HH RA D folU WRaAl DI AT
ATH BIFT AP © | I ©U 4, §A ANDI
Jeqd BT Ay el & ERE @ forw
feoTrg ok ufrfera &= wad € ST 799 A
URURNEG HRCITA TAREH & ATH d T
FAT GRBA © | IRIET BT FRCIAA B
I & ARG @ oy = o7l ® S s
T ead & UgE dd | I8 URUR®
HCIAA A BT o H FHRT—|ARE B
foQ dfepT eas gfedIv & W iRl 4 |
TP | WR BT GRS a9 8idl & od df3iepT
icad Bl g1Yc scl RS &k Fafda dex
A @ AT YR fHAT Sar 2| Sife—arge
ST © AT df¥dT Aead o ufdrfera &= @
AT H, 9 U uTaR Rived & forg Suanf
U1¢ ST 2 | SRR dsd Uieded § R
Sead (TIUE) TResTE e U W aiftie
AT 3R R Biee SN iR fSd
ReZT & U ot H o | Fafda € [11]

32

U UftA® e B START 3faRes iarHe
e, AT gl fasten faaRor gonferal @ forg
fpar ST At B |
P dbrer deads

UUAGA &l G ARTSH 6T Udh dgd &l
ARAp AlSA AT ST HHdT & [oTHHT STANT
foredt faory &t a1 Sfa & &l & HA B forw
frar ST Adar 21 Aedd AR W fIRied
PR R AR H gelagi-id SUHRON I
RIRJeICS &1 ITIRT PRd BN [HAT STl
2 g M W gEEiaR adRd e 8k
A B AT SR AHRIBRT HRAT ANN
% fog SIfca IRl & 8 dRAT 9Wd
AT © ST 31T IoiH H 3T ® [12]

I JARfET gfhar uRuRae SonfaRer
fSSITg Afed & Aol fauRid 81 a1fey, ST wyut
Su—fafrearett & fafden ok sfaR—vaR
Uedbld | I © | PE d¥ET edsd F,
SSTg=R ©Icdad crararoll, Ue3H hae, W+
BT 7, gfieror =@RoT 7 Adb & g Hare
AT ©, olfdd RiveA wWarferd w9 ¥ Aug e
B AT Hal & | s4fery, feomg ufhar
# th UIAE SEeR o e 7, iR
<19 Rved S F B T8 SRl &, df T
HT I qR&A T | ANN— ITeTRd FHEm
AP & 99 R FA™FEl & AW H S1d
FIA [13]1 Py Bicd TR H, B
df3®T edd  (YUATH) Uedd U &Rl ©
ST g UIenfia & A1 Hel dRAT GRb 2 |
qaA H, SEM dA@T Teae A= gy
@ fU T & dPb-ld ® WY § SW R T,
RyeeH ugam |




Aer 918, "M ARG Tedd B SUINT BRe TR ARl R Y GgE iR afidRer gored

A 1. =R Afed

TIF S H FIYC I B § IR gD
$IYC STT & AFAR aol Bldl & o fd &
1 ¥ fRwmr w1 g1 ue Are H dad Uh
3M3ICYe BIAT & | SWRIGT Hdhdd & AR W
SWRIG =R(F BT R i HET AT & | 5=
$TYed TaRiol 3R Ueb Yaue €1 | Uddb $1Ye
TS go a9 | 9ol @Tdl 8, 39 IR =R
# O Je B €| RRE A F7 eeeye, Afd &
T Hae gRI AT g §

netl- = Z WUXl + b

ANN-3TEMRd QY BT UaT corel
MR gcfomia, diffafed Hisfof
R VRS -Icad, IREThA IRl e
U ST 9 URT o UERaRT Ui
21 B gig IR ASHHAS HiSfel T Sfdd
AT Icad & BB O BT AJHRYN BRI DI
PINTY PRI & | AFCRR Yoiel (PReR 3R
difsar W #) a1 WA A9 [k Ry w5
A ST BT Ul S drel Rieew H i
B D Y 9IHer A=A, Bid gty 3R
el MRV & foly HiEm dfd Acasd &l
AHAAYdd R fbar T 2| df¥er Seas
RIGIT = Sl ®I &R T ¥ ygar & forg
P fear & fo aRaw & <R $9 FH

BRA & AR HEH gig a9 & gl b forg
MR e axd 2| o 2 Toh gl =R
RITdT 2 | FFlelRad 31vd eh ATeIRoT <RI

fezgrar
Th =R H A9 g wed B g

T doid, I¥eics / IRI99 3R Tdhdl
AT BaR BT &1 A w, W,
$Ye JgeR X B b feiRa e & ferg
TR &

I=XT. W = x;w; + x,Wot... +x,Wy, = le-wi

Y=f(1)=f{zxiwi_<pk}

i=1

i=1

3ifer amSeye Y @ a1 a & forg,
U6 IRRIF fheex @1 Afhgur v ar
TIABR B 9™ 9 9N fhar orar 8 o
3MIeYe Y B Reflsl ol 8| Fad Arh(id
RrArea waed 9 fR@mg v dhaor
FHIERT BT SRV HRT 2 |

STET o RIAIsS BaeE BT Tl &, D
EIGE

1
V=r0=1a

Activation
Function

Threshold

synaptu Welgh s

R 2. U@ Udhel =R IR Rywrgs Afshaor
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RR P G 961 @ A1 AT cdd
@1 &HAT 9¢ OIKl © | AT "edd A H
URAl B AT GG WR I &HdN s AT 96
S 21 o 2 ta fodt g8 WA & 9 s
9gURa AT Teas e € | e Sead
P URIET &R T IR DI Sire aret
IR AR =T B0 8| Qe ST
FAT g &Rk W & fou wE qeai @l
G & o 21 faf= geiRed &1 fafr=
g FHWE AR YN & IAER W
faepfRic fobar Sirar 8 STel gxier SuAnT fobar
T B 9% UHneE, Mg IR wae,
Ao l—oldR U TR |

AV ofig 3R goffereor yumett

i 3 TRAIfdd QW @7 gdr o SR
qiTepRYT geepIor o1 fESiTg ufhar fFrgar
2

o oM df¥eT Aead w1 URE iR
gAD] YEAT 3R AHIIHROT Bl i

PR B foIU TR Uesd BT SYART
HRD URIRIT TUATT &1 A= |
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WA HITS IEEE 519 Al &l Y1 HR & forg =01 /e, TeniRed 3k Sulaioll &
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Abstract:

An AC mains source with or without transformer, converter in AC to DC using switching
devices is known as front-end power electronic converter. The active front end converter is highly
effective to reduce the input current distortion in variable speed drives. Various topology of AFC
is available for implementation of AFC. Various current mode, control mode, multi pulse solutions
and control algorithm are used to design the AFC. As per IEEE 519, total THD is demanded less
than 5% which rectifier systems do not fulfill the requirements.

The presented paper shows the combination of control mode, algorithm and topology to satisfy
the IEEE 519 standards.

o 1Y)

ST qR- Dl TANRA, AUTE], HSYely sad, el dlels Hleyeiy, Ufded e T
FHac (YUhg PH=acy) 3R T

Key words— Control Algorithm, THD, Modulation Index, Pulse Width Modulation, Active Front
End Converter (AFE Converter) and Tuning
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A Novel Approach to Utilize the Sludge Ash as a Carrier
for Biofertilizer Production
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Abstract

Sludge ash is considered as a hazardous waste which is a byproduct forming after the
combustion of de-watered sludge produced from the sewage treatment plants. This waste material
is generated in behemoth volumes has very limited use and is directly disposed in the landfills-
The current work intends to explore a novel approach for using sludge ash to develop Rhizobium
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biofertilizer and thereby reducing the burden on
landfills. The Rhizobium inoculum was prepared
and blended thoroughly with sludge ash to
formulate Rhizobium biofertilizer, and shelf life
of this formulation was assessed by counting
colony-forming unit (CFU). The prepared
formulation was applied on lentil seeds, and its
effect was investigated by assessing the plant
growth along with other yield characteristics.
Enhanced CFU count (6487.78) was observed
in sludge ash carrier combination with a better
shelf life of five months as compared to lignite
carrier formulation (9.1%) till 150th day, i.e.,
(69.8%). Lentil seeds treated with sludge ash—
based biofertilizer exhibited luxuriant growth
with 19% enhanced root length, 42% number of
nodules, 10 % plant growth and 53.40 % seed
yield in comparison to the conventional lignite
formulations. Thus biofertilizer produced from
sludge ash can be considered as harmless to the
soil and plants when incorporated in defined
quantity and can prove to be an effectual
substitute for conventional lignite carrier in
biofertilizer production.

e Qe oreg : SIS ARG, NTSOITeIH, Fofol

@I M, ferTse, AR, e UlNd dcd

Keywords: Biofertilizer, Rhizobium, Sludge
Ash, Lignite, Lentil, Micronutrients
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B FEA YN BT HET ST R (4)
Aot das & Uc wel § S8d, Tod U4
R TRUfThT ST 3MARe (MSW), e,
DITAT AR 3T dhfedsds ulshael & 1T
TE—<ed, oM o IRRIfaR™ gafe o &
qU STER @ ged I faftrr g1 (5) <A
D Ufohar § Pas @ SAHE H O THIT 85%
3R AT H 90% BT HHI B & | 39D ¥,
T8 WaRATh STExlel AT BT T8¢ R <l
2, MU 7T Bl geT <al © iR dras A Sofl
U UT &I Sl 2 1 (6) BTetifs, g8 1 b
URTE Fh Tl T8l & Hifd I8 & I8
s ores, g # gRerd & ofrar 7, et
GRHE BITS © GIAM BT THT 300 Bl
2 vd g Sfud e & forg g yees
DI IALIHAT BN Bl (7) DA DI I
@ IfId vegE Td fued & fou Hurv
1 ST ool @ & gafaRer @ forg
[T WX B ST <<l © |
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Bl @ SIYAl ® IR, Sdl SUAR
A gRT DI &7 di¥ad Idred 1.7 e
A ¥ 1fd 8, S e wfasy # 3iR 9ot @
SHIE 2| (8) 3T W H I das 9

3 IR-TUNTS 3R dOR A & HUR
fafrat gRT g guR mawad ¥ | duieT U
3 (2016) (12) & g1 & Hifds—=araf®
O AR T GROT &AAT DI GG & folg

P IAHTH AT B A ofsfhal § Auermn
ST €, SS9 U HH SUANT drell AR
AT B AT dsfhd # PEs @ I/ B
e 39 Ui @ uyded & folw @
IR-agad T9E & w©ife $9H D

Prae B G o HE D G ST WR AR
fear 21 %B usdiel 1 wio & i
I D SUANT §RT AR SHoll Ad D
wU H gWd [HAT B | (13) SHD AAdl, Ps
STahdial o dios 3R 3! I Bl BrafId

AT H R gy B 8 R gataRer @l
JHAE UgAdT & | ECiih, ¥R ¥ WRATD

e 3R Sifdd @e & [y Udh 8T R
(14), (15) W= AR 4 ST~ dras |

R & yded ¥ $8 FaW iR & E,
S b wavae ufldne (yee iR geferm)
7, 2008, 3TTWR 47, WRATH R I
PN (Yee 3R giaTS~s! 3Mara) o,
2016 | SURRH M 9RA H WARATD e
@ yegd Bl R B arel weide FH
21 R 1, 37 FrEl &1 srgure WA &k
IFfafd 21 (9) 39 Pras & G D 3T
ST & WY s BRU 8, O SIRTRadhdl
IR Al B FHI, AT Fa¥ Hgdqol R
98 ues & forg sl & Sucrer iy ¥

DS B G W GeH Td g8d UINd acd
g 9 H Y S § e urefie aa
Si, Fe, Al, PUd Ca @21 &1y oi¥, Cd, Cr, Zn,
Pb, Ni, Cu, Mo Td As scTfe omfdel 21 (10)
PrIS B IRG H ATGSIGT UG AT bra-
P TTOG AEHT B BISDHR A S GHE T
ae A€ B 21 (1) 39 UBR, AATSeIoH
Pl BISHR, JeAolal 3R &l & = AR
famr @ fory smawad o 9l eaedsd
Frag # A B T

qRA ¥ ST 150 AR gacaR ¥ Ja1
JUREH, STl W_rd, el &1 ifaReh ergurar 3R
Rl g A AfEd A= Tl & garfaa
2 | 37T WIS BT gl AT Bl YT B B forg

Hive 9N grgell & Refiexur & forg gwrdr
AR 3R Bble | RMT AR & wU H aford
far 81 (16) §B sreggAl #, I diffai
P gRT SSNFIGIU & 918 Hidol hias dl
I BT IRV SN SdRd SATGd ©
forg saman foar /@ 21 (17), (18) w&fd, |B
=g TMYHAR J AHe 3R ddle A ®
IR & oy Adol Plas I/ & SUART W
SR f&am 81 (19)

IWRITh FRONI SEHI0N & AT TSl B
G BT FIIO HR 39 3N IR &1 3ferd
e &R yaeE, gl @l Torear # gfg 8k
gl @ U H gfg & wu | AfaRd am™
g fhar S waar 21 R Ue e (2013)
(20) =1 WTgifeTd daIRAT B faasfad &=A
% oy Ud ArTH @& w9 H DA b SUART BT
Tl T & o TR 6y 3R s SdRe &
Y H WY AE IR STINT §€ TS 3T (2018)
(21) 1 o, UR=q, SR STt @lae IRI Bl
ISOfeTd dRIRTT & daed & A e o
S OIISdRd IATET BRI & folU 3@ dh
DIg AIF T2l fHar T 7 |

S 91 UB3il Pl & H @ Y, acH
I I IR U Tl Bl IRG Bl
STINT SONTaIH SlagaRd & 0T § ar8dh

47



UGC-CARE Listed Journal ISSN : 1549-523-X,, TeraiTet wentet - fore wdl reifiren fewreh sifer, anf:19, 37k 1-2, SHeri-S[, 2021

@ wY H fod dve fHar o1 Iopar 2, g9
oy & oy fbar =, drfd 39 31T Ifufdne

FErdr | YT 1 U9 9T ©ied Bl 10—hies
TIDHRYT A gIRT 10—9 Teb T fohar 1T | 379

& A IR MUSH & BRI B dlel YATARY]
USYY Pl FHA AT S Wb U4 AGHITD
TR UR 39 IURTE &I $HSH! SYAMRIAT BT

ISR ST Ad | IA eI U IRE Bl
Ugdl WY ¥ O S Iufdne oI @

@Rl §RT T 10—7, 10—8 3iR 10—9 Hrall
H Y UAS 9 01 Wl T B AgSliedd
ST & YAGHRU & [y agcHD A
(IR TRgde AfMEle 3NTR) drell ugl feuit
R o™ AT (23). s9& Ugard Ugl e

G Pl GYRU—AJhel U4 FERUY TR

B Slar] Gaee & oy 3—4 fadl d@ 37°C

J Sg—IdRep 0T § a8 & ©Y H SUIN
e T 2|

2. At wa fememtafer

2.1. 0ol & I/ B Afdp—TAITCID
ot &1 fareeTeor

ANTR  (HBRT) TR ¥ gRT i
AT Ol SUIR FIF A Adell 5 e
B XAl BT BT BB TANTLTAT H ATHY,
A%hel B § g SUaR fhar | s
P AR SUAR & UTAd Adbell T Bl THha
e T QiR T+ uforerd, dea, fag]a aretdmdn
(S9N, W T (deb SIN), Bl ASSIoT
(@T), B BEA (ERA),  BET-AZLISH
U, W] dcd, TAT R eTall &l AT
S i IR I rEfE oIl Bl wHs faftt
BT AT B fawelia far T |

2.2. AP I VT @ FewilREr A
ASSNATH SHATY] BT Feraehor

AR & Ul BT AEEgdd SE@rST T
3R gl & Pl BT g™ & forg T & Ul
A OIS G5 DI G TAT| A1) & GIehRol
® forg, wRer ud o1 <& g3 Uil @l
A T AR e dF 9 A fhar W]
ATTIHET Ue. 3Tl (2010) (22) gRT aftfd wag
ST A &1 SUANT B el &
AE DI WG fbar TAT| FSideRe & 9

AUl B Gd SA H PHid Dl TS DI
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R SAFACR | T AT | Sy o7 ugl fur
TR DA M & 916 DI IMBIRDT BT
fIeaTyor TR SSITT STl & IS
P TS UG IS & Yg Ssdlelcd U
B & Iy AT DAl B g Hafid
foar T |
AR Aael &1 U

JESeTH dagl & gear AR I
fawr 1 fAveryor H-=1 @ 91, fadsiHa I
URISAE A ST ARgH dTedl PIf-idhed
TARDT H TgOlddd &I TR dloli=al
P WRAMT fHar T vd e AR W 150
JIRYIGH derl 28+2°C H 4—5 fai d& Hafeha
T T I 3R9® Haed U 8 |eb Ud Y
39 Gq Bl g1 AT ATl BIfThel TR
H WIMIART BRD ASSTTTH SIATY] Haef B
HAT 978 TS |

2.4, TlEh B DU H IoTol P IW UL

fotoetTse UI3sR &1 IURNOT HIP  ASeN TR
Sla3dves b1 ferator

IS B dRIG G TG forge UTee}
DI ATCIFeld R & oy Iugh Ureliumdiel=
AT H WRPBY 121°C YA U4 15 GITHINS
T@ W 3 Tl & fov Serdera fear |
SqedRe AT & fou Moiidied Tl @l
g U4 forTge UrSsy <l & A1 25: Bl g3
I SOfeTH & AT H 97 HqeH BT A
T R Tl @1 IRg e ferrse arel

2.3.
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RISSIIIIH SIgSaRd WIS AT | §1 §U SaReb|
BT A T arenl drieRl= @1 Aferdl H dg
PRDb PR D AR AOAM TR HSIRT BT
T |

Sra3dzal @t feremelt 3y H1 AT

TS Bl IR AT forge ol grT T
TSR] B M Y BT Jedlhd Ud
e oAl & ofeRtel R HAd ageror fafer
BT SUGN PR [T TAT| ST SigSdRbl &
gfcraell @1 Hife wY F 10—9 P o fobar
T T ARE TqIgae AfYeid SRR ARyH
el wiel R harhs Hagd & forg 2—3 faAt
P 37°C W X@T 1| Siifdd Sfaroeti &
T & DT B (Y DA dT arell
ghTSAT BT TUFET BT TS |

2.6. P P doll W o/a3dE IUTAR T
et @ gl BT FeAib

uiel & fae vd gig W W Wl @
g ud forerge gN1 Fffa SasdRe &
U¥Tal BT gl PR g AR B of. Tal—3
SiHTesT & g § R v fhar |
AR & SIHICSY WL.UA.—3 & dIoll & A8 &l
IR SR & gaTd 100 AT, dISll Bl 2
T JISIRB (FHHI:, ToIol I NG TG for1ge
ERT g9 T Slasdid) & A fAern
Stafes 100 I il &7 941 fovdl STER @
G AT | SuEIRa 96l B Bia # 30 fAEe
@, dgard Folidigd o gg Mel 9 W
5 T, B STT—3TelT RS & THeA | aram
TN | 9P SUIR & ey 10 THel &Y 1Y
ST 12 "¢ @1 dfddrd @ vb o b
ORI R Ul (200 el /Ame) & |
gars & 30, 45 U4 60 fas qr yRudad &
T UG SUAR b Urd Gl bl Adrerd
o aftfa &Rl &1 fageyor faHar Tam

2.5.

2.6.1. Stel 3qgor yfderd

e Sfexr ufoerd & Heuidd @ forg
R & Foidiapd 9ISl & Tl &1 I"g qd
forge gr1 fAffa Sasdval gr1 Sy=iRa
fpar Safe B 9ISl & JaTTeid eadd &
forg orguenRa <@ AT Y-S ITER T 10
Sl BT 9 TH. Y ULT f$ R fheer TwR &Y
TH WA & HWR I IR fhee? TR B T
WA W P PR gageey H 25°C R 5 &A1 &
fou g faar r qen el @1 ufafes smga
STel 3 RS DY TS | fpRoT Gfcrre fHebrer
& foU gt iGRa gu 9ISl & F=1 B
qrg Y ISl B F@r 9 i #R 100 A
TTom feba |
2.6.2. AYZ B Well @B &3, dal HATBIRD!
U9 FHerifer gporerst

R ® Ul B AEEE ¥ SEreT a9
MGASTel & € & geard Ul & Sie Ud IR
T3 DI AT T AT | S8 T Bl BeArT Vg
B TS AdIg, TS Bl Yh IOl dAT WRIE &
Y IO Bl Hedidhd [Har 17| Udd Ui
@ wErar | e T &R uRde 9 @ forg
AUl BT & gt 41 &l fhaT T |

2.6.3. WY @I ghg vd 3ust

ol B TS (WAL AU B fau U
A9E YA @ FERAT 9 URIE YRS &F 9
B RS BTt T Uil Bl AT 127 | diel
BT Fel TRIRIT B TR Gof B & forg gz
oIET Afed S grRia emErsit @ Fed @
TS TAT Ul BT 80°C WR 3Mad H 20 fAde
@™ & geard Ue BT qod T i fhar 137 |
Bierl ®I Ul | gUd B UAd Ulg H fHo
Wierll @& A (Wieri/dem) far wierar
g1 A AT B HedhT 77 TJqT Uiy e ol
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P GRIT AT IS BT doiT bR Ufd e
Suw fAuifRa &1 78 |

2.7 AP faecraor

AT BT IRG B A Te—rARID o7, S8
IR WRIE fIPRT TAT SUT & bl BT YRT
faveryor (ANOVA) UTd wedw=  faweryor
fee HToredaR (TR 18) BT SUART TRD
ferarm w1 |

3. uRumd 3R ufd=at

3.1. o @ TH > Afas-Tarafs
AUl HT fectwor

AT —TATITE 0T Tefol Bl IRT H GeA
T YR eTgali (Cu 18.67, Zn 36.01, Fe 5.77,
Cr12.27,Cd 0.32,Ni9.5, Pb 6.15, Co 5.22, Mn
9.4 Td Mo 6.77 foefl. Tm/feHer) @1 SuRerfa
UefRid &xd & | BT, WRI argail & AT
AT A @ AR B TS B TS| (24) BB
I&H Uy ddl @l SuRfd oY Mo, Fe,
Td Cu, Ja&T ¥ AASgIoM ReRIGRUT R aret
Siaropel @ gig @l gl & foRy o=
arel e fmier derr Wi & fderd H
TR et 8 | (25) TSl G BT qIvd A
Bl &RIY TSl AT TAT ST FaT Bl 3y
Ui Bl ISR I 9T & By Bacll
@ faer # werdr MeRl 21 Wil & g
& Wfe—mEfte ol & fagemer ¥ uar
ESGIIE CARS N BN EC BN ENII CUC IR I CIL|
Td SgAEE Uikl @l gfig den e @
foTy @maesa® d@ (Mo, Fe, Mn, Cu, Zn, T4 Nj)
AIE o |
3.2. oA Sa3des B foiw aEs &
HT H IoIGT IF B SI-UHTABIIAT I
forfda Sazdees @t feramelt 3my

BIRIGT Tcd Bl Hedlb  [FEITY
YR @7 g AUES 21 gon Seud
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# R By U A SRl &SI
T BT fageryor @ o 1 F gwitar T 2
ool @l IR AT forrge urse] @ Al 9+
SIaSaRDI H AZOGIH I DIl g9 ared]
gHISAT D TN (MUHY) AR SIdIaRD
T @ ugel R ¥ e WUSRY & 30
fGa9l dd P T¢I 8g Gl @l I, SIdid
HERY & Udh A8 A dR Urad d18 ddb I8
AT A HH Bl §s fdcllibd bl T
(64893.37 | 11266.67 HIUHY/IT. AT 60373.
37 W 6636.67 AUHY/AL, HHLT: FASl G Ud
folfIge SlasdRa & forq) | ey H fereise
ERT MG SaSdRe &I a1 J TSl &I -G
3 T Slasd® # rseifeas Sl dean
e UTel g | oiFT Ud T (1993) (26) R
A e Ay ST 9ANT A g e
& A YR T gU o |

e ot 2 # gy T e ey ufoerd
G Absl B favevor ¥ I8 sy T o
THAT & 6 R & AR qOHE TR /G
% 91 Al ol @ I 9 [T SasdRe o
ST—FAEIHIRAT foAse 9 a9 SasRe 3
JER oft Fiife HSRT & 150 & 91 +ft ol
DI IRG F T SISRE H ROIGIH SHaT]
P AT BT yfaerd fordge SlasdRe @
o H 69.8: AP YT BT |

AT JTETIT H FeTol DI ARG DI SIaSaRD
T & foIU a8d & STINT BT R ferrge
ST @I AT 98dh & ®9 H Slasa’d ql
Pleare AT § ST fear o § R
fafr= sl | Y (27) <9tar AT ¥, 6
JoAT H RISIIIH A1) &I Siided b
T g | A1 8 Wil @ g forge @t
Jorr ¥ Wi srerar gud H ura @1 SRl ©
3T TeTol B G Bl Siasard 0T & forg
TIfeROT e ded & WU H SUAN fbar
SIREZIR
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T o 1: SiasdRe v § ared @ w9 # WA Y 9 & forw ¥t Stet it @
G TAT forIge USSR @l Sid e edr &7 ga-ieid fageryor

G foF 2: a8F ® WT H W B WG 9 AT Iefead SagdRa
&I R 3y BT i
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3.3. HYZ A 3@V, TS IMHIRDI dqeIm
Feraifer feraior

TS B MG A ASSANGIH SIaSaRdD D
e P WU H Ul @l gig T A=
BRDT S ST$ Bl oHTg (AHL), [ ST B
IO (I), T WRIE B god (UL), TAUT
AT UG T it &1 gt diem a9 (A1)
SIS W el YA UaRIa fbam | acHr
I H AR B Ul H ATl Dhd bl TS d¢1
8% ol W ud gl geriforl & gor
B RO IS Bl G A Ul gRT GeA U
qcdl BT AR 8T Fhll & | oA dref
ARl &1 |1 H gedT Siel | ISSlldIH
STy & HhAOT & oY &Fhel Bl del adl
g e 9fde Ao Rekieror @ v
e O & (28) | 39 eI H, wIol B G

IRUA & I8 sy FebTetl ST Hapdll @
o TS DI IR FaT BT GBI Bl Fgol gl
2, 38 TC. 3Tel. (2010) (29) B W Wl ©
AT JaT R SYANT & Uerd Id AIAT &
FHE B IR U gY o | SURIh ywTd el
H UIye dcal bl YRS &Hdr gg- dl uiRord
B AT & Sil (S H SiaTvsii o1 & 3l 3iR
WG I FHal © | Fhex aAT BRAT (2001)
(30) ERT fhd TV U 3= § BRI B T8A
U U g8 NG @ gl iR A fhy 1Y
TIANT o 1 fAATSEIBRUT SIATopsll &1 T Bl
AR el H ATGLIBRYN Bl fehaT I ST HR
ST oI | 39 USHT BT BRI B Bl IR/ A
SuReIT Yestaed! @l UgR A3 81 Fahdll &, Rifd
e UIYd dd SiarRil | IuRerd gfdva

& IARD, Sd! BEADG AT ducdl Td

T forrse H I SfRUI BT Uferd s
76.67: TAT 70: &ol [hAT TAT| TSl Bl IR
aTel SIaSaRd H §¢ gY dIol AHROT UfTerd &
BRUI SHH FeH UNe dedl oI Mn, Fe, Cu,
TAT Zn B YR AT BT SR BIHT & Al
2| forrge (1563 W) & o H W B
IRG H Ul B SIS B TS (1854 WHL)
A 31fe U g5 | Tl @ /I B [UEAR
qrel Uil H ¥ URIE Ud STe Pl T goi
(SFHST, 0.86 UT. TAT 0.41 TT) Tof fohar T4,
S fereige SUAR @ forw g8 Rw 0.24
1. SIS BT G@T aoi= AT 0.50 IT. WRIE &
T I AqAlfbd fbar TaT | g D AT B,
45 9 wd 60 d fas WR el &1 ufey dier
& aof= (hHL, 0.11 T dAT 024 I1) Ud
Teriforal & |1 (1211 1. TAT 17.68 1)
A TS BT G el SUIR H for-rge SUarR
BT oI H (P, 45 d AT 60 d faT W
AUl BT @I g1 0.06 IT. AT 0.12 T,
UG Ul AT 9.31 TAT 12.25) HBRIHD
w4 X qE1 gS G0l DI IS, ST BT @ o 3
(3N ¥ wefid 8T 2|
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SoldCe dI8h b B H BRI B B |

3TCT: aCAT JAEgYT UG yd H dTl gIRT
fd v g @ gRumEl I we g § P
A B T8 W UTC R BT SYANT ATSS o
ReIERUT B arel SNamvpeil vd Heflar gt
DI STl B 4 Agoidl FFER B URT R
Ao ReNIARTT P X BT 91T &, Hald:
arel # gt fmier g S9al gfg 9 Sud
R AHRIHS GG TSl & | (31)

34. Ul @1 gig T HRPI R Y9Td

U B MHRDI-FTIS & forw IHDb!
$d18 F¥ AEAYU HRE & Sl URIE BT U
T U & Gl SaMR F e T B ©
TIHT 2T H TSl D IRG & AGSITIRIH SHaT]
& A & A1 Sa€dRd T & forg ared
& ®Y H YN | el B TS H GhRIS
gfg T B T3 | WUGAT & YA IS Dl
NG qTel SigsaRd 9 IuATRG diel # Haffde
TS (3264 WHL) Tol @I T3 Sdid forAge

qTel SIaSdNed | Wl BT HdTs BT 3Fd 29.69
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AAL ST 83N | BellaR UlEl W By Y T
3T WANT H, Uil @1 9¢1 g3 oIy @ A1
MBI fAHTT H FHRIHAS YR deT gl
gfar dieT SIauR 9T g1 | (32) ¥eiol @l g
H IURT A= |&d dIvs dcdl &l A3, Ul
H 3T g™ Ao & oy STRERT &
Al & FoTAD! acie I aaar 3egg= H Uil

# 91 g3 IS qol Bl TS |

TeTol & g | A SasdRe &1 urel o
TR H 9]l & |AM B Ufa e IR qr
gfd omEmRl @ e R Wl ASRIHS U
<@T T (@1 o 3 (@) | il @ gRuded
TR ISl P IG dlel Slasa’d SUAR H U
O IIRETRN &7 AR BT AT 6.00 T fohar
T S P forHIge SUTR # U8 W& 4.33
Jaafhd &I T | IRUFIT TR Tl B I
@ IUER H Ui Ol aoid 819 UT. UTW g3l
STafds forIge SUaR # ¥ affdhs 6.22 UT. fhy
g o 6 arferar 4 & usfia giar 21 e
forIge I SIaSaRd & SUAR o UT< Uit
D Ig G PRDI & 3fhs Folol Bl G
% IR DI AT H HH U gU, U o
SaSERD STAR Pl gl H I8 AHRIHAD A

@ o= 3 (@) |
3.5. 01 BT SUST doT Iganfl dRéb

TellaR Uil | ufy den wierl o wven
T Ui Well A9 &1 A Ui @ SuSl |
I SATST HAeHeSd BREB 2| (33) 3fbs!
% favermor ¥ ydhc BT 2 fF e @
% JUAR A R D Ui H wlerdl &1 dw,
gfd well 99 =T a7 UrEl B[S UR
ABRIADG T STl (T = 3 (9)) | T
@ SR, Adiferd Ui O Bell AR (66.67
Hell/AlE) Teo @ I gRT A SasdRe
SUAR ¥ Iddlfhd @I TS SEfh forerse
SIISaREG IUAR H TE FEAT 57.00 Hetl/diem

Ul 8% | UG 9T R SueR arel diel #
Ig AT ATH 45.00 BAl/UIET g9 df TS |

forTge SUaR & ol H wiol &I g
q SyarRa dibl # 250 o1 wfa diem 9w
AT & Pl T Sdfd fG1 B SUER arel
arel B g § I 67: 3Afdd o | foe e
3Te. (2007) (34) 1 T 31U I H Yelol &F G
® SUANT | FaT B YOI qAqT Uil Bl gl

N - ~ C
g faer # FeERES aRddd < |

Gl E 3 WIS B IR AGSARD BT
TR @ Ul @ gfg W) wWE @1 forerse
SIISdR® IUAR UG SYLR fed Uil &1 gig
& Y oD [Ageyor (37) I iR
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gfderd, Sf$ quT O ATBIRG! TG JeTdfey
fHATOT OR T () UTel BT SuST 9T Aga e
PR®I TR YHG

ATATRS SEHIOT Pl €T H I BR BAA
TR B S aTel URd eadd H SUSl |ad
HAE@yul Tcd BIAT & | A LTI & TROTH
q W § 5 o 3 W P A_D D W
H ISSAIeTH SiE] Gael & ARl SUART B
TR Y Y Sa8eRe SUAR o AR & Uil
DI IUS DI GG | forge IUER UG I
SUAR 1 T 3 Felol Bl IRG drel ITAR 4
IO BT YT HHRE 52: U4 89: AfEH Tl
forar ar (@ o 3 (@) |
T fordrse H Ged Uiy deal i SuiRerfa
S ad: Uil | YRRy HI fhar ud

TS DI IRG B 25—30: DI JISSIGIH SIATY]
el & AT a8E B wY H HATHR SIaSdR®
IR fHAT ST AhdT € TG 39 SdRD & TANT
A Ul @I gig TAT IUS DI IR ST ADHAT
2| 39D ITdT 59 MY B IRuE Ig W sha
IR © b, WISl B RGBT TP Sferd A=
H W, 39 o9 JUire & WY yf W) g
el 9™ @1 HF R IR TR B dTel
Ul BT BH BY AhAT B | ETeliih, gD
|ad SUART & forg, HaT qr el & Hadl
H AR grgsll B AT B FaHd w9 9 S
SICESCRS

4. frepy

Ufdre STt WA | Hdvell ol (Pras)
P T eI 713 U 59 Tl & <89 &
qATd g9 dTell YRGBT U feidmoie gafaRo

gfpval &I fohar w1 SURT e fear, e
UHTLHTY] IUTE AYAT T A dall dob
U Y Hold: e SuST UT gF |

A e U g uRUmEl BT dwEd
gU g sy arem 7 wadr ® &, sufdne
S W fgdie I & WU H el wrel @l
I BT YANT IgSlfead Hae & A1ef A
Sagde T g R R OSaSdRE D
et # gfg B & T 39 Sia9dRd |
dISil T ITAIRT B W Uil &1 gfg, faem
ToIT IuST WR Y 3Tdel UHTa Tedl § | 7T
P H TN H B TS D G B ST
fue™ @1 &1 axad gAfRe B W T
TJHa B f HF a1 o7 aehdr 2 |

AT 2T H U1 gY uRRerH, R e, afdl.
(2013) (20) EWRT fhU MY =l & yROTA!
D SR B T ISl Bl IIgeilfagd Siary]
3l gig o ol S Haea A qarn 11
21 T IIH AeIT USRI dRal © P,
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g @@ & w9 F A1 S GHT 2| T bl
G & Sfad MueH & dRur uiRRerfad
T T A9 @Ry & iU AR 98 @ Wk
H <@ gU, 39D AuRviE SN @ forg
98 YOI qT deee eRid wRAr T
B A AARIHAT 99 T8 8 | A JeEIT
H Sagdve AT & fofg Siary rsSfeaH
@ A & AT dA"S B wU H ToIol DI G
& FIIfIT SUART & fofw gaaT faweryor faar
T | 9 T gk | g gRa e
TSl @ G B UH efHRSG o e
A9 & gog Ife v Red Amn | fafs
UHR & Siar] Hael @& @er femn S ar
STSdRG 0T § 33 S MU BT FerRo
w9 A TART fHA1 ST Adhar © | gTalii, Jufine
STl Tl DT G H R Grgell &1 IuRRefd &
faveiyor R OR fedm ST SMavad © | SHG
A1 B, a1 H wlol B I/ S qad TN H
IO T TR eI W vfasy § IR BT
fawgers 2|
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premsingh.csim@gmail.com , premsingh.csim@yahoo.com

The ResearchGate is social network website introduced by Dr Ijad Madisch, Soren Hofmayer and
Horst Fickencher in 2008 [1]. It is used to share papers, questions and collaborations. Same time
the new research or bibliometric of your area can be downloaded [2]. It is criticized by several
scientists due to its unsolicited emailing invitations to the co-authors of its users. However it is
good platforms for young researchers to know about common people working in same fields which
can be done just via free signup:

Step 1: Open the ResearchGate
website: https:/www.

researchgate.net/

Step 2: Click on the Join for
free button:

Step 3: After that insert your first and
last name as shown in below
figure then click Continue.
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Step 4:  You will get an option stating that
find and your publications. In case
you have publications find them
otherwise you can skip this step.

Step5: The next step choose your
university via typing the name at
place of Institution.

Step 6: The next step it will ask to select
your department from the given
drop-down list.

Step 7: The next step write your official
email address and set distinct
password.
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Step 8: The next step write your
skills and expertise which
can be edited later.

Step 9: The next step it will ask to
upload your profile photo
and click complete sign-

up.

Step 10: Check your given email to
activate the ResearchGate
account via confirming.
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2. Prem Kumar Singh, Chandresh Kumar Singh (2019) Bibliometric Study of Indian Institutes
of Technology in Computer Science. In: Proceedings of Amity International Conference on
Artificial Intelligence held at Dubai, pp 384-393, DOI:10.1109/AICAIL.2019.8701422
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HRd 3l WU / Indian Knowledge Tradition

HRAN ST-URFRT el STD! JAAAHRID YA Tl
Indian Knowledge Tradition and its Contemporary Relevance

. A=< =
T3, oo THEe o, 3 M U wen oy, e

piha@ignca.nic.in

IRAR FEHfT Td SH—TRART &9RI a9 U/ & | 98 MRA™ SH—fagme &1 3merR 2|
AN ARIT, WRPId, B, [AeT s B ol JauRen de F31 4 |ffed & Ry dars
3R U & gRT FASIT S Wehdl o | dai Pl 3eFIT aaad H 4l AIRgd IRAERT ¥ 81 1
2| I P UG WRERT HHaa: fasg @) wrdiEan Ud erge e wgeRen 2| 9R 9%, 9 dere,
=1, AT, gHRIRE (WD), GRIOT, ogde, eds, edds Ud iR, fden & o JgRe
YR BT T T |

SIS TSTTATRT HIHAT ATATARCR: |
TRRIRS QRIVT ° e ST aqesr | |

IMYIaT ggdal AT ATHAN |
FJeEE WX AT fder greereel War || (fIs] gRIvr 3.6.28—29)

faem & =2 sigRe Wrdl # f2d 9 & SAMY 0@ Uga™ & Seed 9 Siaxy T I
HAT D5 - AP A, ARA WRBR & aedrae™ H afdd RS urce (http://vedicheritage.
gov.in) URATSHT BT YR BT | TRISHT & T R H I8, JTSIT Ud Iuda | T
SITPBTRT Bl Hhfold BRI & ATI—ATT 54 [A9IT TR 8T Y2 MUBRT Bl SN 59 URITSTAT
@ ARTH W UIcd IR SuA I8 T 2 | IfE aemHy | aRid dis | STHeRN 918 98
UT—URFRT ¥ 81 AT UrvgfelfUl / UepTRId Yol A 8l, Aqal I ¥ TR ural 3ffa &1 41
qui g1, dfed U IR IUST BT | Bg YR URARS Pofldll IR My & oIy Jafid s
T G 2| 39 &% A MR Sl & Aiferd i & IfIUSH AT & AT By Agayol
HEBRO BT YHTeH fHAT & | Ascayul Afdd ol SR ATF—aleroT, HToq equel STelvl, JiemRe
STGF, AT SIAGF, TORIF, I Bl MG Hdl Tl AERIA AT & TS &
Are—are gRiT, Rrew, Wi, T, gfdedn, arg anfe faval @ awfud o8 vl o1 gerer 8
BT & | B o1 d&I D] AIRGD URFERT BT Yol@+ Wl 3l AIpiad ORI (Intangible Cultural
Heritage) URATST & id fdar 21 9&1 & fAf= Ugqell W &3 WM Jord w0 9 3R
M g IfRhTd WR W U8 ¥ & BM o) W 2| mavgdar off f it ddfra geit @
g Acdd IR S¢S FAAS w0 A Th—gaR & X aiel dfads RS dicd V4T 8 U
754 © Sl dfad S B fd5g WR R AR b ygart 3 FERIdl dR 8l ¢ |

AT B, 39 AE—(I99 Pl YR @9 & oy, ORI a9 gRI gAR1 follRad IR &,
S UG—qi B {& 7 | faRed v H dfed &1 I8 WeR fafi= wRd wmeli o forfuat
# WRferd g S fF 9 um, a1 o, Gl a9, Ried, ST o gerRi W oeifed | MRa @
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0. U 31, YR S URURT

Wwaﬂﬁgﬁaﬁ?ﬁmﬁiﬁﬁiﬁgﬁwwﬂ% ST wge AT BT Hed §9] WUE ¢ |
Stia AT dfe AT e 8 Big vy 81 Sl sAR urogfeftdl § el € 1 g9 arvgferua
P W&V IR 9RT B fIene urvgfef wuer # @it S Pl oM R P Seed o
Tie 3R HPHT FATE, R TRBR 7 BRI 2003 H I qogfetft e &1 = &7 |
UG eRAT @ e W R BT Ferdl <l © | (R & R SN 44 ARG Uvgiafial &
JATBRYT (cataloguing), Al UTogfAfUl &1 fSfTergorem, |l 4 31t YDl BT THe iR
dpsl PRI BT ARG fbar T € | A= A, forfd va fawdi 3§ 89 & SRoT oifl dab
&M @O B Uil 9% Ugd § | 399 [T S—SINRY &1 SIeRd ¢ |

Y T URERTG W7 WS Fekd] el 3R AR clld Ud WARH Bl g PRl 6l | gl A
AT TR e A1d &1 BT < & A~ AR 7 STU—1u=1 &=t &7 9RT a1 fora |
R IR e = difge vd forlRgd a1 €1 Aregdl &l FHIgaR AUl AR A B
AYoT T # S1u=1 ey AT foam | ureare Rier @ravern wR meRa faererl, weifdererl,
fa=afaemerl iR 2 WA & AT—AT BB G H dfdd yrosnerall, Hadl &I Aol A
oMM 891 39 919 &7 aa: YT ¥ | ds favg S An, JRgde, TN, S, 9, qfiden
3Mfe 31T Y BIBT T € | AR | O[S Y8 fa=d H, AN &l SIFTeehdT 31k iRl 3 fawaf
@ Ui € 8 Y Shae # Agorar iR ARedl off Wa | awadhdr 7 fh 39wl # fafed
S Bl WY Ud TR & A SIS, Sl 4G & Siiad WR § GER a1 96 |

3R guuliegula aesl, 3d & dafafy wgswr g
G e > ISUATEHTmI Ic $d Ik 9 Rigafa disT W 114511
— fagwfa
IRl gouRTE @I €1 J&Hl T BT & | 9d $I I Al PIIR Alh R © | STHRARD
H IR F U QY Bl T A B (ol gouref =1 =12y | gouref w1 w1 afe fafg
T el Bl a9 A1 gdicdned el 8 @1fey, g8l faR #RAr ey g goumel |
DEl 91 a9 e, o7 4§ g% oY 81 el | 99 T &1 SMeR Y Rifg & e yae
PRAT AR | 39 bR T gourelf wWaw g3 # w@wed @t & 9w o g @
T B H FHef BT ST B |

TR aT Teerz: g Tl |
AN deprd Rigied uaetd 1142 11

—ATOTRI—H

T T M BT HRAT A1EdT &, I8 DI 91 81 AT BICT, IH AR TISA & A1F FRAT
712N, I8 U@ a1d 98 ¥ Are 3 F8) T8 B |
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o N
[deldd  3eglullcd

ey — fagm vd deifal SHd & ddReR Avsd
@ IR Hew, Il fdemdis & gouf vd wAfgen Rem & o
. 3y oRHN FT SrHWAT T 24 Hs, 2021 BT 58 I¥ DI (G H
e 81 AT | 9 % 39 7vsd & oy arfug w9 Rie Srd & fory

TE &fiy TR ¥

Afgar fRrer iR g=erell faemdic & foy Wava <BraR &4 ard

1. e el WAl Al U, ERTelTd el 3R UgH 9ol

S XA WAl & UF o, e 1935 H aeRerell faumdie @1 Remuer @ off | U ERTare
T G & JIH JRIHAT I IR Sleg 81 Mo 4 G4 of 9 g1 ave Afgalr el aiiR
IO Yo T AT &1 T | U ERIGIT araRer # WY, e a7 g99e §idr | S fodn
9. fearex el SfiR A1 Sl eregmaer e Al geverell H fRieror 9 g dRi ¥ Js o |
U Rt & AEe # qrem—uIvoT o A1 YRdd Wl e &1 B 99 T8 | fiar, #qereT el g
fRad e o S8IF gaud | €1 Ue < | 9 U IR™ra B 9 iR ISR die &1 uRIel
H s favy 3 =gl a¥iar o @ | gieT WRE | SR S R a6 | e
AEE AR T H garet &) fAgalr SIeE 3if% cariarol UUs AR, U | U & 3R
Gea Sl fasg & Fasrs ] S Hregdcd SWieye 3ifh canidrol, JTHN. F B |

Ied AT dTell b)) BISHR 78I+ g4 1991 T7ReIAl DI AUl HHYH T 3R T dP
J gREICAl B HaT H ol Rg | a¥ 2002 H S@ I HAUld I 79 I HEH JaAT perdd o 3R 379
Y GRS | I Aqcd H FUUS geRefell faxiia ®U ¥ oo §s 3R JRISI 'R b DI
T AT BT | TSR BRIR TDHeA DI T & 319 9§ aweerell fasa &1 fgadiiy |diape
Afgel faafdemed g iR I Jedidhd Td gaad uRue (NAAC) §RT A++ (CGPA 3.63)
T B |

Y IS TRICAl G U WL M AT B gRgfe iR TS I & HROT| S
Y, TR G 2T YD DI FeTal a1 | W A1 Y U3 g Y fordl | 579 HRex Asd
DI UG YRS B IS AT H vt off, IH FHI Ied YO Bl HRIEX [AvId: JERIb]
FT ored B # far | o Sl @ aewerell # MU @ 3iR g 4.0 SRl ST
SrENRres! dret sffemes Aex @1 1 oAT @1 | STEM fawdl # Afeesii o1 9rfierd 9em™ &
forg &g AT fhy iR Ahel U |

1. e Tl H 9 T BT AN W WIS 7 | I @ Y8 @ qrasig W 9
S A S B P oy axh Marel oid o | 9 afear R & Rrax oy a1 o €1, g9R W g
Ueeie o | ARRTG dR TR J [0 O, AR 9 99 GEaR o | ST o R @ &= #
T G T AT © | AT BT AT B DI §¢ STOTRNRD G I A8 3MMae &4 Fad IRoT
S| UL A @ AT e W US U @ B AT §, Ud @l 991 TS 2

U H8M Afthed & [daRT 3R Sfte BT ARV PR &H Io Fedl AGIolel & Fhd o |
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