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Jeues / Editorial

JAEHT / Editorial
fosmer Jare @ T e sreed AaTaeTy
https://doie.org/10.0524/VP.2024813799
oie Jare P fEedt

8 S Wdre @ 99 B wu H AR gg | B @ BRIl & fo Tehgle ey
FRA B T YT g% | HSTHT WA 7 f2E) I TR A9 & WU H W A1 3R WRA B
ST 1 Hare drd g fAeTd) Fud &1 & forg URd fhar| qd & ufded, SR 4 faror wft
&5 @ NN & dre f8d) Wdre o1 WRel AEH a1 | oAl b qre {3t Bl o 8l & vy
H AU & JJedT 343 B SITAR WY DI IS ] BT =9I fhar 1| Agese 351 &
AR fEdl AT BT TR TR, 98 AR fddbrd e &1 o 2 |

3ot I aifdrera fadt

ST b AegH I fasm RBrem 39 9 U g Bl 2, 3l 9T R APeER BT H
AN ST AHRIS Wfkh @9 81 oY, I8 98d & S[are-iy ¢ |

3T WRA ¥ 89 ve—fie ax ia—gfE arel SN ok Sfaex df Ue1 ax = €, afde
GISTehd| deii-ie, Hifeld e 3R areifie &l Ual &R U1 X8 €. 9Rd P! SIIER ATEra]
A -9 9@ uga ¥ dfed & | R wifeld IS 991 g8 8, 9S4 JMcAdedrd
® AT HEISTD APl S A dedl Bl dgMi-ich AR PR DI T PHRAT BT |

AR oTToTe
IRA @1 22 AIRAT BT AU @7 TGl 8 § Argdl &1 T8 | I & : 241, uodl, 95,

BN, Fpd, AT, AMSA, qell, [ORK, RIS, A, T, AAITeH, BTs, AT,
Hicoll, UTell, Herrell, AR, drsl, SR |

ST 8 1 &=l Bl @1 AFIIYYl T8l 8 | I8 841 AP TSI dlell B T8 | IEHT
2= & TEreh Weu o RS & I fAuRId 2 | et ® 6 WRA WRISR 1 Y8 HA
3MIeTd HRIATE! o | Bl & WReN ReeR W waaeh & @ fog &f |

T R ATSTsT @1 GUHTAT HHIT Hhd Bl JUHT & STER & | 99f hH |HMAT @
A1y fft g 2| {8 e IR0 ST FHE 8 | AR 998t BT AfrhIie] Apd &
grr § RIS g8 21 70T AFfed ey gAY wedT aaaeh R 2

S &E IRAR TRl 3§ URORETd S iR WP &7 a1 & | WWpid &1 dcad § f,
HATS], YR Bl & H & gU G, AR, I, Dol & WU H e-ddhdl dI fedfh |
T B G Ay H R fIe g WA A €, A ST 37T € |
fasmer e & &=

MY fa=i @I ol 7T H fffeh I & folg uRMIS Srearaed @l JTaedadr B;
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9 faer, s dare & wr =) @ 3 T

IR STd YINT HaelT BT derdT 34 & ol THIdg TR BR BT IMaIThdT © |

U 91 B % @ Wifiad & a1 B @ 9itw v & arer aiftdar fasm uer
w11fe IRaRe Aiear 3 Jeax [afad 8l | [T, TaraR, denfiie JaRT iR ae f&am o |

RER I8 TRT S AT Bl & b IR § I T3 BT YHeE fa9g TR R AR A
W g | b fhaT e 99 € ST AR RN &l ST &) dk% g6 § IR #sdr = #
TEdd 8 Ihd o | e 1—2 ufded €1 | faandfa v &1« &8 ?

forar amwT IEfa @ HSA

STaE # IS v denfiie) AeedR & w9 H B BRI BT [aER el iR S99 SR
|AS ¥ ST b S @ s v Wil # qareaRed I Bl BRI ST ATgHTT H
e & gRT 99 SN J@T| S99 &% H1 H Fa9 f3@g ad1 © | SIarfai &b e {T 3iR
HEPIT TR TG 2 | ST ATGHTT H 1T & HROT S9 & Sioiiad H Iohy @) AR I8 @
2, 3R g STl &1 1 SeRe W gfc | <9 & 2 |

AR ¥ e w197 Sl & Argd | REAT 89 & HROT ARSI ARG 2IRh @d 8l & |
35T 89 XC PR AT gfg dTel SOlRR 3R Sfdex Al Ul &R @ &, olfdh @iotddl deiiidp,

Hifores fRidaeal &k eriffe =&l Uer &) 91 | 9Rd & iy 3neardl dd=de fasm
AENfIa) ST TSR] 7Y ST, SENT PS o # fFafdase wegy Rl 2

S Rl Ol W & g9 R Ud IRl \A—EREAT H & OFE BIU gV ©, Sdl
Aiforwar I & gal 2. TN O @ 9 W TAherdl 99 @ | Merdd gRadd
ILIRAT B |

HRA & Asiiferpar 3rdld &, Tadsidr @ Usol 3T a¢ &

YRd H deifaedr Gt fasm= a9t o 8 orcid §, Wad=dT & Ugel iR 915 & oY | urfor,
IR, YRR, IMIIE, UM, TIdd, i, 37fe 3Md deifdl & Seoid=d INTeE I
|1 gRfd € | smepiamell 4 FaTaR UgiT Td WETa @l e fdha, ok ufoefda fosar |

fafeer ora @ qraar § A sy fasm @ § A @ 99 SR fAvdverRar & Anre
el 2| foke 98d &l 8| © U@ J91HE 9 ISR & — R, SHAe o5 a4,
TNfAE GRIAT, AR UGeras 1, YifiRa®y YeATR, Igd Held, B! STEifik AT, e
e, T T, Slerd RiE Hior), fmd IRmE, Aerjsa faedwavar, ff & o, ganfe |

RIS O Jas! & arel A1 8Y | 98k UgaT -8l ¢ | Sd ATelies, Td 1 g9, TRE
JATE, AAYHTel 3Mfe Gel=y dert-iepl 7 fa=t # Y forar |

Sl o Bt & e vaR

s gaR, STfir AR anfasR @1 ygir & e & He # o dveI &M &) I8 2 |
ST RgR A = d uiRwii¥e faer wrearaedl foaior & Rygia oR forr |
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€8 YHW faeled UaR I E -

fagm gRue T, TR, did fasme uRug fieell, Thaer wiuTd, smgvdae wiurd, f2d
ThTe del, BHU, aRIVRY, CSIR NISPAR foReR, =g facell, fase v9R (DST), ivsr, &
a7 fasm e aw (TIFR), 4a8, 231 fagm difewr uRve, (BARC), Ha, #-1dl fa=im uRvg
(RIS H), Hag, s |

T HaT & IS W@ AU & AEIH W SR fRd # fTshR o iR TR @ |
AR WRBR ARG difgd FUeT GRe0 &7 ez # yde anfe & forv Ay wicdrsd ¢ ! 2
gAD [T JATIeH © S BY YA BT YHI IO & oIy A=l urad a1 vd e
& Rd S ReT # BIdT X2 | 399 S8 gHe UIcaTe Aol iR g9a forv Sfud aw ot | anfi
SNfBTIT o U= S § Tef¥d 81 &, Ry # <1fay 1w |

UH dheal 9 W1 & & <91 @) =< WReng afera aifieed a& 8 ifid & | aifitdar fasme
e § 9 WP SHel THIH bl ggard T &1 | nfl dd U fhsdl SSTexor &7 gar el
2 g o=l # fase o R Rad Si9iel 7 a7 el | 59 Fder § UGC ®is SIfa 9917 |

3FPTT H dpelldl HeTT

ST SaFratoll o1 iRl H oRgd &l | MM fdhar 8| T oigdre & T 70% 4
80% AT BT SIH 2 | 39 $IUC Pl IR B Fag UG AU q9M1 699 © | I8 B A1 5
A B | $9 AJYSITHT (Transcreation work bench) @& HTEIH | I8 SITAT IR ST DT & |
Gt § A1 rare Giawr, R Ab, Wl o, FHIR B, Thi1d! e DT, IPE
@l & T, affe Jfaamw & |

AR aH—SE! 2, SHH oRgd DI IIT Iffa], IRIe, iR IITEROT P 1Y ISR
AR BRA & | STdfh Yo UIeh—S4qd! & | 94 UIed & 3gdhel gar, auvefiy AR
BRI T | SHH TFoITdhdl Bl IAFTHAST, el TeT Bl 7 |

TRATT JAATGRT F &1 IFARTHERT BT o1 H Jol HATTD dTeHiich MR 3 foram | argedl
9197 e gEae @ qrr A forar | Sufte anfe @ 9 AR SRS | Sy @ 1R
Prrdrg A1 BRIEAT| 3H TGO Bl BIfE H IpE YAl 8 Fobd o |

B & Rud wda faser usmrer & faowae

=l # R9d Siat fasm warr (www.vigyanprakash.in) & aR H Herg H qarm =mad
& I8 sdhaar o=l # fa=s= Red Sieiel goret gof 8, UGC-CARE @1 A= folve # wmfiret
g1 o Red TR &9 9 49 O faRiwei & gRT 9Hiferd B € | 39 a8 wiRl gfte 9 o
FHler, faRivsl FHTed HRd © | URERAT @ gfte & i Reg faems=t (Aierel) & 9, uar
3R SHST A1 I 3w H UHIRIA fHT I € | YuR &1 2 (Title) IR AR (Abstract) &
3R 3ol & Ry O | JEsdl & A o SR gHd ff Ry Wi € $98% uIsw $9d 9 S
FH A FOd TR DA § | 39D AfIRD U 9 = BT DOI (Digital Object Identifier) FeR
7 P W AT & | U olgd UHIId eI U &I RATIe (ResearchGate) H 1 3meile &
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9 faer, s dare & wr =) @ 3 T

2| SR U<, ORI, eI U<y, BRI & ddh-ld! favafdeneal | 1fded 4 3ifdid 2y u=
e @1 3ve B | 3@ A1 89 favafdeneadi # R B fagm Smiftsdl & e+ &
foro +ft s fow o9 |

fasm garer Red SHa (www. VigyanPrakash.in) &7 UbTerE a¥ 2016 ¥ 81 38T 2 | 9§ 2019
# UGC-CARE @7 fere # wnfiel fhy 59 & 919 o919 39dT FATRIG YHIH & &l 2 | 398
afaRh A= verer Rad a9 & 911 SRy AMftsal &1 ff mare 8 %87 81 2017 |
NIT e, 2022 9 fgUamge] (IIT) gor # 3R 2023 H WRER Ucd ~¥Me sRTSIC 3ih
TGS (SVNIT) IRa H RIS fby T € a1mer & I8 #Rgell <efcll X&), s WRATY 3R
freafdenera 59 fawn # uga &N | 98 NEP 2020 & g%y +f 2 |

BN o doie! I el & o I SUffdr H§ deidy) & GYTa-T 2 | e § b g4
TR H ATATNTS, e T Tahiia] Sl &I MfSd I o1 91T oY & 3rawR fier | e,
IR, Y FEN H TATaR & agd Gureaar] 8 | Wi, Aed, I, REdel & g § 99y
AFAST B FHET E |

amen 2 oy ufaftsd Al S WA deifireT | ([ITs), MR J6e e
(IMs), R fIme e SiiR g W (IISERs), WRA fag |veme (1ISc), I
qAT eSS URYg (CSIR) ¥ f2ET qeh-iTa] Tl feral FSTl BT AT P |

S gigmar (Al) 7 ST @ Mawadhd 980 88 ad 4 Ix & & | fafdy &3 9 3,
fR1eqT, TRy, BIC— Hellel INT 3ffa H Vg & A9 ART € | Qars & A4 gfg faae= a1
feem 4 oy faer™ &R {5 M @ Jawadal © | UTelq Sidl & TR H W Ueg ded
BN |

T B1 favg & fb 9Rd 1 B3 sy aRRefdl d waRmsll &1 wHEr fhar, R =
3epie <ol B W H&E BT | Hol HA B agId HEDH | Ub YAl U URAR U Hfae |
AR IR AR BT Hebed S A=, ST SR BT ST SRl UG Arfed JaTd
H 37T A H AHR I 69T T |

- 3 e
Dr.OmVikas@gmail.com
M: +91 98684 04129
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3B 3meia / Invited Article
faovs defels & Tg3MATE SMASHR B AT

Journey of a Professional Scientist and Multi-faceted Inventor
SI. HY HFAR
Dr. Kaplesh Kumar
B. Tech. (IIT Kanpur); M.S. (Stevens Inst. of Technology); Sc.D.( MIT)
kapkumar@aol.com, kapkumar@alum.mit.edu, kapkumarl@icloud.com
https://doie.org/10.0524/VP.2024354870

AT

IE 3MTel TS AT Sl Fdhel Hed BRess (NIMH) 9l & IMfdshRe I8, a1 W&
& WReY W gHId favd aRRefadl & $ror fifdear &3 3 4 @ @1, Sf. dUes HAR
@ PR & IR & | Y dhbAld] SRV A oG (A5 & &3 § ggd uiifed JREBR
AT Al YREBR” BT UTQ B I I8 TV | (A9 YTl (www.vigyanprakash.in) & JeT_
|HETEd AT AR RS I, SHEYR H 96 Feure! I8 Ul AW [da & 979 3mrs
W Sl HAR T AU URBIS S, @Taaryd Siia- a1 Har-ghy & 91g & Siigd & R 4
TN | AT HRIAT| T8 el Jal F1dd] Ud Il Bl fawd  aRRerfcral H W | g
JMAHRI BT B H HGG BT | @b & IR ASI AT H U1 gU o f51apr 2T argare
Sf a77eel Hie, gdy qrredD, fae ydre q |

Abstract

This article is written by Dr. Kaplesh Kumar, a materials scientist and engineer who invented
the Nickel Metal Hydride (NiMH) battery and made pathbreaking contributions to medical field
due to ill health conditions of himself. Due to some technical reasons, he missed the prestigious
“Chemistry Nobel Prize” for 2019. He provided the facts about his early life, professional life,
and later life upon the humble request of Prof. Om Vikas, Chief Editor Vigyan Prakash (www.
vigyanprakash.in) and his batchmate at the Indian Institute of Technology (IIT), Kanpur. This
article will be highly motivational for young graduates and entrepreneurs who strive for novel
inventions even under adverse circumstances. The original quotes of the author were received
in English language, which were translated into Hindi by Dr Adarsh Mangal, Managing Editor,
Vigyan Prakash.

URRHE Sltae

R S Y 1947 H Q@S H U HEGHAIY, WMblaR], f2dl A1l seror uRdR 4 8I¢ g3
T WU H g AT| W ST I H W IS 9IS BT 98 G991 ANEH 2| W g | U a9
gd fedTd 81 T 2| W IR GBR BT MRH dRa @ folg TR ATA—Udr 7 g9 Us Sfoh
A & fJemad | yer &1 ol form e q31 Bt 99 o ok H [hSmed well
# g Rearar| 59 w99 39 fOered ¥ ue 99 o WEf sravR e & @ o <Ed
A 9¥ 1958 H, H T AEFRR dic, a@"s H wef 7 # WIEQRT 8 1| o AR
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<. FUCIY HAR “fIRvs d=d & IgMATN AMIHR BT AT

PBlolol, TGS Th BIGRIT HoR SR FlSS
7feT @ T @ dgd efud fear
T IR ARG U ATEgH Bl Whal o |

(Metallurgical Engineering) 3@l &®AdBd
M@ (Chemical Engineering) & BB H
A € [P U oM@ BT GFT HRA AMRY |

TSI AT HICIR Biols], &% Dl IR

greilfch ol g4 I fobedl 1 wRam & IR o dig

gael X H ENReT SUGH HReTH & Whel b

SR el off | § wad fFrarer gRITSTmRI Bl

®Y H WE A AT AN I qh R B |
AT AR Blelsl, d@Te,; d Rer & fay
U FHY GICHIVT U ST o S8l el
3R wIgcd BIvTeT Afed T UHR B eIforeh
vd we—3efre IRt # Scpwear & forg
fqenfar &1 drcAned fhan S o | g4 BH
H# g8 N Sceod HRAT AR fh g HRO
% Tl g3 Dlctal Hihae g fhar Tam o |
Iy 1962 # HIFAR dfas gRer dom av 1964
H g Ul Aegdl are URIel A0 B @ ggErd
H o1 AR B, d@s ¥ F e 6
IUTY U] BT | $HD B FHI Tl ST ay
H 9RA Wi | ,agR (IITK)
EENRERIN

T AR Biers, dE=s; - #R WIaR S
Diee fawfad fhar o a8 IR i
HARIF,HAYR H AT & aRE 980 dM
3T | R i) Hee,dMgR o 99
WY & dR 3T MR WRNRra] dxermEi
(TSR, a9, As™ iR facell) @ @At
fdar 7@ uaeh faenffai & fou wim wra
P fRreTor BrRipH d9eR B caHrdren (4.
TH) D UG DI oA | AT HIRAT Wrenfirar
HRIM,HMAYR  (IITK) H ¥y el IR
Hyh vfcranhl faRad alem & A\ | gan
o7 | HH W I HIg Bl FAT8 UR FH B §Y
TAT AEGTS, (8R) B Ul ST D BRI IR
ANl TRAM,HFR § aTgdd  ARIIED!
(Metallurgical Engineering) @1 319 {fasI &
fo =71 39 o § BRI T fF W TS
g o gore o o f q31 degd ifife
(Electrical Engineering), ‘m—g—cﬁﬂ[ RIEpIEEal

PIged] a9 ST b PR SUS AAIIND!
(Civil Engineering) ¥ oISl 9gd ORI o |
IRA AN ERAM,HMYR B AT
HATICH SRTSE 3t caraioll (MIT) 3R
JREITEISH BIURIE Afed Al g RS

favafdemeal & e A9 gRT & T oY |

T Y &1 YBRATT | w19 Fdfra fqenfar
@ forg mafora Ryce™ wries # & Ig
AT AT B IR & |aHs el
T I8 gy YR AEnfiiel |,
HHAYR H TAR FaN & SRM AR AR
ARKT ¥ STl ST R8T | §9 BRI 84 W& ¥
SITHATITITE qST TAT AN &FTral H 3fAgfeg
&1 H Hag el | IuRia wu 9 A 37
arell s uerait a1 faast # faenfi @1 s
R GoTel™T gsar of 3R qrg 3 a1 Ialsr
SCIRTA PelT H Gefsl ST BT o | eI
@ Ugd @ o aul § yds fJemeft a1 (@R
g8 et A1 i) emer 9 W g 8) §=
UTGIshHl @ Udh UG I o=l 3aeIdH o |
e wY A giterd fasm SmemRe qrsrhHl
3ertq Hifae fagm, xare fasme vd e &
AfaReh qe= ureasd H STfdier AR
fowdl & SmuRyd ursamH W Affferd o |
S UPR & UIGHHH & BRUT 39 v &
aN H W gwe Aefia g8 e R 8RNI
Tafd Ififa wRar # '\ ol W =R
UG UN | TS B I BeT U H1eF AT
@ ST off 39 yHR fJenfal & 7en smuRi)
WM U4 Aolqd W g9 H Agq fHell |
Yo ol vd Aiepfas aiafael &
TS H faenfial @1 eiirar & 1 @fhd
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[A®T Td Fgcd HIeTd DI [dbiad &= A
Heq el | whell R & SRM g91 de ¢
IR drS fafes & sfy fawfaa gg of, s
Sfe Bl H AR Wenfe! Hwerd, g |
3R 3T 9gMT | 39 URVTHRG®Y Ugel &l ay
(1964) H H IS AGTE H SMARTT @l
TS i Sex 3fSaMec! Wied Hie d del
ffeer @ <o # WA &1 gfaRE |

Bid H HATGACH HIERa] R, S,
Juiy (THTSC!)  (Massachusetts Institute
of Technology, Cambridge, USA, MIT) #
el & T, W g ) e e
(Department of Material Science) H Sldeve
HTIHH BT AN d6-1 & forg yaer faeraran war
o | URRNTSS! «T Hel Udh e IRIEIeT (Research
Traineeship) @I U®e &I A S=RME &

UG UL g3l ARIATRC] HAYR DI dlS)
fafee 3R e fofbe € &1 dwH g

HfARTD g1 W ATILIDBATAT DI RT PRA b
forg @i ga=IRn 1 el ot | v e

HAT TAT| IRVAEHT H e STRIM]

gRITSTET § gRATSHT ®e A oy faemedt &1

HRSRIT BT A 99 TIAT| 39 HIeTd
R fIenfil .k SRR ST arell Sifaal &l
g9 BT <RI BIdT 2 | 39 uvard & g

e aTell JIR1 & g | wmer fdemeil &1
T A H QfTh AHY BT 3T 9 GRATSTT
DI o1 BICT €, fobeg s¥a fquviay 2y wfegen

SCX JATSIMEC! WIed Al HRIHAT & 3faild
arST fafesr afcAINTamel # 3Msansel YR
@1 gfafec fbar der f[Isash saa @ |
gy 1968 H WX GRT AR $ex TSNS BT
Redra AT 11 | gedBiond &M & AR Sfel
H JMMERAEC! BHYR DI AT ATIFRTAT H
AT &1 aTel GehATS faemefi gam &xar o

IEI AP BIF db ATATHLATAT § AT 31
SuRerfay o eT 50 faenfefar ae 1 Y o |

3MSIMS ] HYR H F1ddH db DI Ugls
T B dig H o @ Refa # o &

g9 TS PR W Sl fadw & S

UeraT o WX 9HeT Ul Bl SavIBAT Aol
T |

gAdh URUHE®Y g d9gd  Af¥d
ddees e der # grg g, Wi
IE Ud dgga ififye M gRT wgw
®Y W Farferd yrswshd § AMHifed 8 U |
39 UISashd § AMifehd |1 guiA faenfray @
BTl ¥ SITETR Hifdd! T dgd it &
foremeft o | # 39 der H S AT 7 THHT
faemeft o SV wWR @ F@icH JFHT ®
AT AT URMBIG Oy fdd: ST STaeRoTei
UG S99 SUAR B =df-ired difadl & w9 H

P UGS B ARV | 6 fATT Bl AR
W 79 # 3r<Igde oT| HY Wad sRecye

R wgl & [Jefia o= T aRl g
dIT  (Department of Material Science) @

A ToHIGrol, BlaIdd, <o d  HIfd®
gTdH SONIRT § ARER it d189 (TH
) BRIGH | U9 & forg e e qen
SRl 1970 W UR™T B e B AEweR ¥
gaer of forar | Rordt # 89 @ IR e

MR dOTAE TATaRSd & A1l FHRIA —
PlaTee (Sm-Co) FHHI TR Tdh IR HI =i
A g3l I8 fdear 81w & g9 o donfe
& frdem | € R gEe aHdEl )

BT AMRY| I S dgd Iod &A1 dTel

A IS 8Y TRl | W B & RO Gl KA
& 9RdR el ¥g &1 wew gq foran
AT W9 | 9T prdas vd R B
SIILIHATS BT RN B P qI& H 1971 B

goi¥ YdI—HHHAIT €1 B b ¢ G Dl qad
JMTRITSd BT & | bl & 39 Y I Pl
Gl $F a9 Ygel MRS arg WA @I s
Jed STgHI™ TARTENe H . &l ¥gAe
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3R 9% TRl gRT @1 T oft | Prai=ix
H Sf. PIel ¥gATe o IMRBT B IfifgA & S

o7 | TG URVIHRGHY Y3 AR A9 @
foTg 2019 &1 FIdeT YRR @Al TSI, Siifd

fJeafdensd 4§ Horg 9 & ®©9 § 9 Jard

ol |

AT Wh S TARTENT (FWR) o
Ud H UHRMSC! SECHCIM ofdNedl & M 9
ST ST o iR e Afadres # favg #
W WU ¥ ARG UK ®, B B9 Ald g4

Remoige fdvg g & fog fofem—eme
de30 & IMASHR®I BT ToAd axid d faar T
off WHAW: $¥fely Fifd 91 H Udc Urddhd!
B g B TS ol 3R AN YRIPR FRUNURI
EERECIRSIGI

9ic b Ucc UNPI Td SAd! Hual &

THRITEST | 3Tl &x f&ar 1 7| TS
AfITeE & OHd ® wU § fawrd Henmgd
P TIRHECH WHaR S AL T SR
A R S YANTRITT BT AW @ TRAT T |
SW 7 I STSA SUIPRVT B AN
P forv R M # Bfa o ;iR W AR
sifer af & 0 A=wIAr ®I | 1975 H THIMES!
A Had 89 W, § YR & abdl ol H
|ftaferd 81 1| god H HA THTH—HIBI
WIE HEd 3R A I~ AMERTN W &
Diad BT, TULART 1990 & TS B YA
H Sd Sedly SUBRU BT fAeRyd e

R g dfvgd fhar| R fder dRR #

[eg W gRT 9dy Afbe & fou spilRad
AT IRy H ol beH bl GAdlg H
NiMH 428l & N ffdsR @1 gfc o
Tg | e uRvmmesy @ gfer H
NiMH 8 d@-iid 1 ogda far 137 o |
deJdR, hevd dfhe & folt FAscs wed
BT A UIed -1 AU faR 2023 & vl
H el of fdh "1980 & URMH SR H HFAR
7 g fdwR f&Har f Raciad e ded
gIsgIgs deRAT H BSSIo| &I Afd o:- &
f0 B golv Jedi—HHH0T argell &1 IUANT
TR IR — IR RS | 1 sruRert haafiT
R 1Y BT ST DT 8 | HAR g9 AT

ST R dPAID] BRIHA & Jda- H FRifed
RreRar o |

SR H W UEuE-ARl gEe [Je™
BRI A, & H Fgdqul ANEH G & 37Tl
BIS SO SR H87 €1 & W WIS 3iR Uce
B W g b R Fdd Jed gssse
(NiMH) 92 &1 Saaryddr mid &l | #-1
ol T s arg | g NiMH 9 |
faf=1 SR S UIcqael Seldgl-ad, BRI,
faSTell SuaRu IR eifeHEsd  (SaTevomed
erier fi, BfeT s99Tge @ik Wis Uh—150
Th) H SUANT Y U 3Rd Siolk A AMd &
ORI Yefud fhar| graife Toral 9 89
T IR Jg T 9 GHg dd W foru erEmd

deR BU, ., 351 UH.3S! 1364 (s, Afhe
2003) | # WENA® 3R Ude HFF aHl &
A EME BT o™ IS gU Pro Se appellant
& WU H AQTAd & qHeT 3791 Uit foar
AR T fear| so¥ gd s)0 Aot H, frer
TR F S RE AU AR H Seold
e o f& : FAR 7 IR fhar & gHo
g gedl HehHYT &7 31w Raroiad dedi |
SN & fory amesl 8 Sf ofd dRfFgs ®R W
JFRA gfhdl Ud IUHRTN H IUIRT H 377 I
2| [OBC/ECD] U¢e AR & Ue &1 ol
H qrg H IR B 7Y o | WWABTS AARRD]
[OBC/ECD] Uce ¥ Wdldg NfdSRE 7 |
[OBC/ECD] & ¥R &T W@ Wk I8 & f&
AR DI 3T U AfAS & SR fHd 1Y

S

HB M@ B Bl b oY AR fdbar T o
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., 3R T ITE, IARH UG oA Bl
| Y &3 & Sfid M F. |

Adel AR B TAd Add YRR
& o &1 W &AM H AN B AT
U FE 98 Adel AfAfd 7 W R
B WIHR 1| sl Iy & aew 4
2019 @ AN REPR fIoramil &1 ame
T @ o 3R YREBR &1 il 1 foran
oT| {3 Aldel AT & 39 AR Bl
3R A FHS U T ST S UBR T :—
“Dear Dr. Kumar, Many thanks for your
email messages, the Nobel Committee
appreciates your input. However, because
of the confidentiality rules of the Nobel
Foundation, we are not at liberty to

comment on the deliberations behind the
prize. Thank you again, kind regards.”

Fad: WX NI T U T @ o &
qre (T Udh Aa<ie & drg) afffa |
el Sfard &, offdhd el driaE &
fore foy e @ orra # U=
Bl Il I gU S uRsr &1 &1 Bl
U &1 faded 7|

ardft fasmer (Materials Science) Td
SIscde 3uhor SR d orere

W IKR H B A & SRIA b
YHRE U4 Ude, Il wenfifeal &
S WagH dd fagd d, I
T, BREATHCE (RS (Sm-Co) TIT Hg
(Mn-Zn) @™ AEY), GRS,
arsddiIdd, BIgdidgdd, A
/ FIRU, ST@  dUAME W aEEd
Jifcrarerdar, se1 derdd, RieRr, ™
<Td, TH AMSARC Cd TdTd, 3D Ao
[Pedhld, WCRA, IN™AHE 9 STHd
SR | Slecd ghhal R W R H

C’HCZIﬂQIEF) ST Ueie GIISRIEhIT - Tq

UeRTeRIMICR  AfAfed o | e 3T Yweligs
e & A9 1988 & 3w H “RETM; and
RE,TM;; Permanent Magnets Development” “TH®
e A U AU Il e BT e =
9 &F H BRIk Y@ Edhaisl IR i
D1 | g | A 39 U T e B WU H Sgd
fopar STam 2 |

FWR A FAT qd Aamergia vd iRt J
P B & H TR

1990 ® TIH & e H, TR H BRI I8d
8U U NiMH UCe bRl Pl WRfEM & o
W B & HRO HF Al ot d gae fom | HA
Izd Argal (Honours) & ST A &I IUTHS
I @l Ud Juris Doctor Magna Cum Laude 1
JUTE SIS BT | $Fd R dT& STAaN! 1998 H He
Y. T Uce 3R oA BRI &I IR |l 9|
o foram iR us U<e gadbiet 91 T | HY a9 2007
P 3T Tb SUR | TTAT SON-TIRT BRI STRY T,
ST HY UH ddlel @ ©d | U Y YRIER DRI
DI AN g & (oY F9I A Yd Ja1ghad o off
3R SRS B8 & 9 H Th BICT &l Sb A
[T AFATR HRGTDHed HUAl § WA &
T |

AN A, W SRR H Ia@ & A7), e
d 3 AU BRI @ ARl H edl o7 al g9
IR—IR BId AW oI oY, A oIdR T3 Aag o
% I8 garsil @ gfdfhar & SR 2 S 9 @
AT R B SIRAN | g W WRT g HaE Ted
AIAT B3 IR BB A8 & a8 Jol R 41 37
TAT| wh—h PR AN s WNI & HRY Fei
o1 $& dre H Bfos Bl BT oY | MSIADA
(Tefaer) = @il &1 oId R AR @R BT HA
HRA H HGE BT AR Y8 UsA Wabdl AT b BHS
@ goii 39 I & R b1 fFww ar) A @
TR H HO TET W 8 U4 SIPRDAT A
SINRAIIIE & MG W fd & R HI udl
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<. FUCIY HAR “fIRvs d=d & IgMATN AMIHR BT AT

e, o awifad senRfhfors A=
IO UG BF BT YAl I AR S I
P ITAR YSHEM BI ITd GRS b AT
I (AT T AT, U BIfCHRERISS [ST_I]
ST UfoReT Woell U9 seNiRAIfhfad &
P SATET DI T & {17 fhar ST 2 |
USRI @1 Iod GRIG -1 IR WY ¥ R
IR G @R & &0 ¥ T8 o § AGG DI,
Wb 39 a1 | I Tl Bl RS govrdl |
Fo & oIy GRS Pl HH BT R Y9G e
g9 U] U difSar IRRes anRRid Foi
(VATS) B%s &l aI=i o gfie & fb g9
AF—wfifhe geRefma =T (NSIP)
B AT ®, O 9dd ©U 9 "dd 3fSAr e
JHTRI BTSN (IPF) 4RI &1 b SUHg
2| Usfe @l ToifPRie ud v— uRiersd
9 @ @ Goifora fear Tar om g9
FASTE BT SMSUITE R Bl STaR H
wgeh fbar S Je1 o1 fb=g ae d ertie
TRIETUT & SURT el fehsl @ R W, {6
Ig SUAR AsUIUs I & forv gifveR®
2 T I BT BRY I Tl 2; JEUITH
A @ forv a8 SuaR 9 &) fear T o)
Riftecar & uerueeld o

fafecar # =1 e uRaR® ffee g
RT A SR BT STl B H 3rgHdT & URRvu
ARy faef¥d g3i | <fd NSIP T & forw
TeFR—TofRH-N—tRicsd RS
SUAR SR QT 9ol & R BHSl d &Hdr
# fiREe ORI @1 gefife #9999
TR e B 7Y b uRIeToT bl | aRdT
5 T YOMCINTd o &1 WR SHARTRT
TR & gRT #R UfRETT YUITell & AR 819
% dIaole BIWI ARH o, ST AR I[h A
A1 e A-Rufdea Wi (femd) Aigar |
HAhd AT | Ho a¥ gd, 1990 & TUD D 7Y

¥ 3T d®, dved @ fIuw vd Afden ruare
D g I IMHHARN 9 ST ARG WX
fepar ofr; sreiife fifdear wyara s o
o T ST AT BT BROT AT AT IRIMH? 5HSD
qe db I8 of f Ife I8 I &1 uRom
o7 I T & Sollel & oY 0 | dgd
RO el fhaT ST qebell o |

H o el dHR BT IEEe w9 9
yfarfrarsiiar uferan & w9 # HAfsfeiT axa T
@1 YHINT AR WY H Yord & Agd & IR
¥ 3idgfte fAeRa &x 4 Hem o | I8 W<
g T fF AR gor N BT BROT G g,
g1 3AHT URVIM &8I, ol & wWR § Bl T
BT WY BT b < AT T BRI | AR
A UdT Tl {5 NMRYT WR BT ra & AT,
JMER =0T & w1T a1 S\ {91 &4
ST FehaT 8 | HY &) 8T A IR S THIT 150
e I &)1 % 6], 3R or—d
Qrel Uil Bl AT B B o7 U MR
H geara fhar | dR—R, FRT WRRY WR &4
B AT R T B FI0i H R B3N, SR
d f ot goME | 99d gy, USHEM &
Ha e 4 el 9@ &9 w3 § Aerd
g T, SR TOREIE o 49 xR
TATHRMEUT T I TEIf T FIwl 88 da ey
g 8 off | 98 Frd QifFersy e Afsade
S, A o Aea Red de dfdew
(JMRP) & ST 2013 3id # TR T o,
3R 918 # g9 W a1 WY g YT IR fd
Y | 9€ H HY AT AT A PIfde—19
(@Ifde) W AN fHa1 59 I8 ygell IR BRI
2020 & 3 H HYH AU JARBT H gftewd
TN | S9N T U8 MGHH oI ¥ #gg el
o HArdl afed ®ifds @ HoR wvmal & fFrafaa
T 3R ol el 3MER B SUIRT B
@Ifth o gd RIfa & el R &1 i3
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HRS T Pl BIB] §& b <Al I qDhdl © |
U Yaigar STl gite 2022 H UehIRId Qe
o H B g ofl, H S 1.8 MAferdA
PIfds RAMRT & ST BT ([AgeAvoT B AT o
3R PIfde & HIR 9@l & Rge®h IT—Yd
AT & GRETHD YHTal BT HIBT fham 11

HEYR B B F B R, 79 W T ML
THIRYTEA 3% ISR = g7l (IITAGNE) #
I AT B | AR A< H, IAGB 7 3701 forera
dedl & (ST & foly &8 q9rdl @l WAl
P 9I€ U8 IRA—aRd B AT oI), IRd &
50d Waadl fGad &1 Udh 988 A%hd AARIE

o7 | H 3eT 2020 BT GAYI BHE! H &I JAlCH
MR Uce 3mded TRR fHy, ST 81 & §
SIRY fhU U 3@ReT Ude § SR B Y| HS
2020 # X1 JMRP #fS®el SHel § U wferd
Y UF URIRE R T g9 Seal g
SHd 3% Tsdivs Rad 349 Afsdd a8d s
ST & THTEH dis § A 8F forw
A b 11 Ud RIS werad (+geh
fdoar T |

JATS H AorereT

3R 3= Bferdl &I T derm, H |-
I YA B AT R arell Afafafet H
G o ogem o, RorAer # fFwar om| ok
b SR qarn W1 8, W AU A@TS e

mafTd favar, efiR <féror gRRrm qem #eg gd
D Azl & dedor & forv FHtd e
TRl BT o fear | #R) Janstl B 99 2016 H
IAGB ERT ASHegH JAaHe JREHR T a8

2019 ¥ el §RT AHRIRIS HdT YREBR IR
FHT s |
Rigraciiee

STq H BT 37U URIAR SiTae Dl U SR
@Al § Al H 9 g9rERiel ann &1 R
DI 3R TR B AT T (T8 F9acdT A
oy Rl &1 FERE B - W= aRar (R
T &7 TR QERMET TAT e, AHeAd]
T2 DI A & ST 30 BRA BT A8 B
2", 1 FEFRR Pietot @M= |THY et At
% g ST dpafe SR UTeIcR Suaierl

H Pletol Hhde, ATRATRC! BHAYR H TKscH
RHAEFT 9e® 3R T8 sRIege 3Alh
CHdrel H SfeTd oo THIRTEE &
AR B U H B AT o1 | Safh, THASE

g TR UH AT SR T § 3R Ugarar ),
3R argange! HAYR (R AR 89 BTH
DI M fhar foh &0 R & Hdors faemefi
2 R BN &maT W @B N W e ?) |

H, g3 39 IRA B WY, 99 — old
BR ST ABTH (1972—73) BT el I
AT ofT, 3R qrE H, IR B WRAY AYE

HY AT fUAT & ANTGRA iR STgaMge! HIYR
& TR ARl W favard F {3 A By
fafaer el ik IR—eflors g1 gy =l

3 o & wu ¥ sfear vafiuee 8if Jex
e (IAGB, 1995—97) 3R 3fea smRe+
BRA BR Uifelfchd T (3TSyuHdls)
@ HATGHCH e & 3fedel (1998—2000) Bl
3eel AT AT AT| 1990 b &UH D A H,
9 = gTels H aMgansel Wgel (IIT SINE)
P TE—AUAT A1 DI MR gD SUTTe] —

BT SIHGIAR A IR Aol 8 BT AT
&, ST H9 ggell R 99 W AT I fhaAT
SIS T B O 1 B I N T MR I B IS
& | W ARG —HIp D 3R ITSTITd
HISAl & A1 STd 3R T Jed & ARIH H I
el & g W a7 ge A IR
U W T BT Bl ST ES |
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3uiaRd waAer RiEg- $N & Sid AW\ B A

Modified Pitcher Irrigation— Path to Conservation of Water in Agriculture

Gehol SIRIS!, RIofal e, Rfedrer aform, e W Wi
Pankaj Jakhar!, Rajdeep Mundiyara2, Rohitash Bajiya3, Anand Krishnan Plappally4
1,4 Indian Institute of Technology Jodhpur
2,3 Agriculture University Jodhpur
4Center for Emerging Technologies for Sustainable Development, IIT Jodhpur
jakhar.2@iitj.ac.in, rmundiyaraS@gmail.com, bajiyarohitash@gmail.com, anandk@iitj.ac.in
https://doie.org/10.0524/VP.2024694052
AR
FHorer Ri=g faeg & gaq @ Ri=rE gomel § afFfera & e g a9 9 R
Tg ST STl SYANT Serdl U Bl & | SWdRd Herel Rars qd § ST a1 I8 Hefel
s faf &1 €1 & S=d wu g, Rrad @ fR o7 € S F9deaa e gomedl, S=a
URITRIT, fEhTe; AR 3R R Suil MR STt Uarg orell | <1 fog menRa SuraiRd werer
B IR PRI Bk § SR WU & & H Yoy Yare & Aredd 9 e RiErs
BT FEIF 9T & | SUARd Ho1l Rarg Jomell § 5ol Ud SdRd &I Sdd SUIRT 99T © |
T ThIh D SUINT | B 7 Tel AReA0T 3R T Igheell Wil §9a 2| $9 Yoell gRT
P BreR Hde BT ga: HrATHed fbar S Fhdl & AT 8 3899 WY WR IR WRISR
gord @ Ht FEEg 2 |

Abstract

Pitcher Irrigation is one of the oldest irrigation systems from ancient times and has a proven
track record of achieving high-water use efficiency and practicability in arid zone. Modified
pitcher irrigation is an advanced form of traditional pitcher irrigation technology which has some
unique features like an advanced manufacturing process, serviceability and high durability with
non-energy-based water dissipation system. Nano pore based modified pitchers have controlled
permeability and provide micro-irrigation through gravity flow in the vicinity. Modified pitcher
irrigation can allow optimal use of water and fertilizers. This technology can pave the path for
the promotion of water conservation in agriculture along with intensive multi-cropping. With the
adoption of this technology, the farmer-potter bond can be rejuvenated, along with the employment
generation at the local level.

ST o Ged RAdrS, Here, STol R, Iy WRISHTR
Key words: Micro Irrigation, Pitchers, Water Conservation, Local self-employment
1. aRaw

Grell &l STl Ua| &R &I ufshar o7 Riars ded €, 3R 399 91T &l 9 U9 3 Ul
T U1 BT 2 | ol Ri=g U U= Rims gomel) 2 iR uRuRe yonferal # wad gef A
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S & [1,2,3]1 wEE 99 | dersr Riars
JRIGT IR A qd & &t § BIar <&T ® [1] |
Ig FH=S Jomell s ® H $H &R W
fsu RiaE & 99 <efar ue™ &Rl © [4] |
FHerel RiaE &g ST H a1 o W8 e
el & B DI MMATIHATAR ATBR H FTA
PR FTg YA (400°C ¥ 3TEDH) W IHRT
ST 2 | 8l 9 o1 Jrayal (HHMId: P fTd
3fagd) Bl [FRTRT rgurd H FAedR saedan]
FTAR RATT &R 91 B 1 Fhell 2 [5,6] |

o 1. et RIS ToTTell Ao g 3RS
39 Yumell H Hasl &l B8 § RR
TH TSR SN THRI-90 TR HAd Dl
IMATHAGAR STl WR a1 SI1ar 81 1
Riae 919 & 91d H arIHRoT SR Uil gRT
3[R & BRI JaT H STeT &l A T B
AT B B 2| §F BRI HAY AR JaT B
M Td T S Bl & 3R ST dharel
B ORI REHR AU P gar 4 T4
P AHT DI 9T & | ol SU—de Nars
YUl &1 Q&I ds dRdb] R iR Bl
2 O & AT BT Ydigded, fgar, A,
fg &1 PR, JaT AR BAA BT UHR AR

BIA DI SH | 37 AT H FIH UGG oAl Bl
yarEd © | [5]

O MDA B ATAR HeAl JoTTell U
UHR B W Tame RiE gorel 8 | 99 @
AT HAY A Sl RAB FHY BT J&T Bl 41
BT g1 & | gl Ja&T & 3 el ga1 o
T H 3Mfdeh FUMcHS U7 T BT © | 3T
U dR H&T 9 81 S & UL Herel A Siel
UqT8 &% HH 8 Ol & | g W=l H P
JE! JaT-Helel (RS faRen) H el vare
3ffdrs BT IR 9 HaT—daerer (3ifcH arawer)
H ¥a: ©U ¥ Sl 9aTg <X HH 8 Wl 8 | [7]

. * -f *
A G | &y & dar X @
ge Pa Pb

ﬁﬂw : Pa>>>Pb 31O ST Rama
#El Pa>Pb A @ R

o 2. @—frame Riere gomen

UdH 31 MY & ATAR HeAY | R0
B aTel §9 @1 YATE R AT I A B A1
TSl & HH Bl € | AAFI: $Had 30 AHIeR
T @R 40 HEHIER TS @ B I B
TaTg BIAT & [8]1 T B B MU B
g5 & Ul B oret H & ol U 8 2
3R 3Mfdd STel GeTaT U @f ST Fdhall & [8]
| SUTART Hetel RiAS §RT HeTel & IRIUT
B H&T Bl GRAT 75% b DH DI ST Aebell
€ [9]1 WReMT BT Th Well fafyy & foreH gar
DI RAGH MG B gY PN AR qfH H
AT WiHsll Bl AR fbar Sirar @ | g™
S AR Y BT FREAT BT 2 SR aRa A
& gAFISE H# wEEd fed 2 [10] |

qoaE Y H SR haw RiEE )
GBI STl T & OaH IRuR&® deasr &l
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3IR 31 qeT 91T T © 3R U PiY =
STl ReTOT BT AR IR YTl STl T
2l

2. 3MHR T ferafor

RIS BT Th ST ©U 2 | SUART hgl Bl
IAMPR Jo B~b ®T T BT & T e
TaTg Wl & SIS & ©U | & BT 8 iR afos
e # 1t STl At e fhar S Adar
2| SR AR R Pl & HROT SUART Bl
P AN & SR 3fR IUAN geard qal |
fPhTel BY IHBI THIS AT H BT ST Fbell
2| Soc B~TH ©I & BRI B & SRIAN
@ Jal BT G997 e fbu gar | aren
3R YT STET O [l & | URIND Hefel &
MATHR AMHR & HRUT Uh IR H F TS
& UyzErd A Bl 991 pe By Harer
|9 R 21 39 Ri=rE vomel § WRerr $fy
fafr &1 g feur ST Whar g1 URuR®
Bl Bl HICTs Had 5—7 ol Bl 8 3k 39
PRI STANT & FHI $HD CC—He DI FHTEAT
¢ Ol 8 | SUART $erel df Aers 25 A
Bl 8 39 BRI 98 e A iR fedrs
BT 8 3R 4—5 auf a6 Riarg § ST forar
ST AT B |

25_““!‘}*-“"'““:".‘Bﬂ'JT‘Il'I'“"'“-“"'é
B

i /

forF 3. JUTIRT BTl 3R

URURS Herel & AT H 90 ufarera & 21fe
% frdir gl &1 TRt B1aT § &R 39 BRI
gD URITRIAT BB BH (0.07 A /[0
14 {H/EF) BT 2| 39 BROT Ndlell Agr A
DAY W ST BT AT HeAtd HH BT § 3R
HHARR held Af¥d BIAT © | §9 BRI BB
AT H O O @ oS e | ifd TENTS
H SR JAGUANT B STl € | SR betgl
@ fomfor § 70 ufoea e g1 8k 30%
CIRIT (e Y&l a=_fT T JART Bl & |
TE I Hed TS Bl GBI D I Headl
@ IRTT 967 (2—3 WH/fA) < B 8
Jfd IRTHAT & BRI HA A ST A1
R ¥ ghg B € SR FHefarr faur # 4 5
YaTg 9T & | SHarR e # yarfd oo |
3fdres e # ikl @7 Rifad fear S odwar
g 3R A1 & Ig—Hdell By W AR S
A 2 | SUTART Herel & oty g 7 &1
SUINT BIT ® RN U &Y, 3R 3R AleTs
& ar g AT dva 21 59 7R §1RT 10
T ® R @ BRI HAY B Ucd §¢ SfTdl
g 3R I gl &1 MBR (0.02—25 AAHIER)
=1 el @ gl # o ST B |

AR 1: URURG Herel 3T IUidied belel

UL URUR® Herer [[UART
Gaskll

fomfor § oo uared (e gy |faee

>90% farer

—70%

ARl @ Aerg (@ |7 25

lh)

AMMHR MATHR S
=T

IRITAT (/) |0.07—0.14 2-3

Afist STel yaTe =IATH qTH

RERET NEEIRE] AT

SigdTe (B Fq) |2 8 —10
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Ideh IUAT

SIRDI & IS ITANT A FHI & A1
A1 J&T & IYSMHIA R W THRIHD YA
Tedl 2 3R It ¥y R 9 SUER A faa
WY A UG OB 8 Sl © | A JaT
® IREBAT §¢ 3@ & forg 39 Ay 5 o1
gferd a1 &1 W gwHTel fBar o1 dadr ©
oy Fif¥aa a1 4 S # =i dR SuiaRa
HAT B I b A Her A sar g1 Ifd
SRE HIA ol & A FaIed B0 2 ST
U TP UPR A URYE Wl HET S Al
2| ARgo Bg 8 & | Sudl (IFFCO)
ERT ITed =41 IRAT & IWANT ¥ ARG
worer Riere A # iR aifde e o
@ ST | 2| 500 fAefielier =41 IRAT 50
fhellm TMER IRAT & AHde Y9Tdl 8Iar
g 3R TP I H °Id IR Ul R fosha
RS P H IS IRBI B ITIAN Pl
& foar ST dahdr 2 |

ATATSTD YT

Horer T B SfE A a IR ©
SN & 91T 9T g7 2| WRFId w9 4
Y8 Dol YRA Sia-eiell b7 A=~ 7 off
IR 3T &= H RreuaRi (Gerl) & fay
Jg IASHIR &I U@ AEF AT | IR IdA=
TTI H SahH IRRIRVT (Reverse Osmosis) 3R
e RiEE & AEEl & omHd | UEH
fPAM—GFeR &1 AMINie Siie <¢ 3T & |
=9 REaE omell & IWT 9 9 R Sid
SUART qerar # gig 8RN AfUg grfior e 4
TRIGAR 91 & 1T A fHA-—gHerR &1
AEISTe e g fud 8§ 9 Herar
e et 2 |

ol 3T
IaaE H S gt Rerg wonferdt (gu/

BeRT) 7 dHad Hedl © died T8 WD
ol BT IYART A Bl 2| 39 BRI Py
IR R RS & &l 3R BIC fhaH & forg
S oMol &1 JART g3 81 91T 2 | g9
AT IUTIRT B2l & TANT Pl U |l foT
Foll W R g gU fbar S waar w [11] |

TATaROT garTa

P STl QeI Bg aaHr H SUINT &l
qrelt yonferat (feu) wnfRew | fAfid exft @
3R gTb SHaTdId & AT AT SHPT
AR BfSH BT 81 B8 R I8 IR SuArf
WIRS®H HoRT Jal H AISHhl WIRTdH qquoT
BT Grd W 8 SaT B | 39a faua SuraRd
HAY B Sad Bl D 916 $AH GATIROT TR
B gUAT T Tedr R ug A § HrA
e BT B HRaTl 2 |

CELRIE

59 Al &1 SUANT g9 U 9 Aol B
Wl Bq 31fSrd g9l Rig 8 Apar & | &
B AR & AR 9 A &1 ITIRT e
8U S ITed ddbild (bR fBd S @l
fl eI g |

afasy & feend

IR Hefel Pl 3R AP qeT I B
ANfeH AT B ARSI A FAD TAR TR DI
SMILIHAT & | G $HA TTN0T Al H ASHR
IO EF DI FAHET W T o 3 RGN
ey # (SRY HETAT T ATHIOT ISR AT
AfAferd &R ITIT &l § JARMUT 3R TRITTE
D BATH ¥ STANT forar S FheT B |

TGl

39 WY BRI H TR cIaroll VaR ga
(RuTAG) YR drenfial e i, ofR
TR HTeNfTas! HRer SieqR &7 e ET & |
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offer U H UYeh 3idol @ @t AATNAD

& ersaraett

Alphabetically sorted
terminology in En-
glish

qUIHTET T gehiAd

& vregTaet

drip irrigation

ge—q R

frustum

fo~T®

micro irrigation

e =g

modified pitcher IUIRT FHor9T
irrigation Rfars
reverse 0smosis IhY UNTIN]

e

1. Mondal, R. C. "Farming with a pitcher: A
technique of water conservation." World

crops (1974).

2. Das, K. G. Controlled-release technology:

bioengineering aspects. 1983..

3. Bainbridge, David A. "Buried clay pot
irrigation: a little known but very efficient
traditional method of irrigation." Agricultural

water management 48.2 (2001): 79-88

4. Batchelor, Charles, Christopher Lovell, and
"Simple microirrigation
techniques for improving irrigation efficiency
on vegetable gardens." Agricultural Water

Monica Murata.

Management 32.1 (1996): 37-48.

5.

10.

11.

Siyal, Altaf A., Martinus Th van Genuchten,
and Todd H. Skaggs. "Performance of pitcher
irrigation system." Soil science 174.6 (2009):
312-320.

Plappally, A. K., et al. "Theoretical and
experimental investigation of water flow
through porous ceramic clay composite
water filter." Fluid Dynamics and Materials
Processing 5.4 (2009): 373-398..

Stein, T. M. Development and evaluation of
design criteria for pitcher irrigation systems.
Beiheft No. 66, Selbstverlag des Verbandes
der Tropenlandwirte. Witzenhausen eV,
Witzenhausen. ISBN3-88122-971-X, 1998..
Saleh, Edward, and Budi I. Setiawan.
"Numerical modeling of soil moisture
profiles under pitcher irrigation application."
Agricultural  Engineering  International:
CIGR Journal 12.2 (2010): 14-20.,

Jakhar, P., et al. "Controlled porosity based
sub-surface porous vessel (SSPV) structures
for irrigating organic farms of fruits and
vegetables. "International Symposium on
Botanical Gardens and Landscapes 1298.
2019.
https://www.fao.org/conservation-
agriculture/overview/what-is-conservation-
agriculture/en/
https://www.iffco.in/en/nano-urea-liquid-
fertilizer

"Don't decide your future, decide your habits
and your habits will shape your future."
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AT
aferer gt & erferar wrfer fafe=r g fmior dienfire! @1 &R o Sl & | ifdae dfa
Refeir dfet 1 g a1 U & o 81l €1 § uRuRes RS dfed 0R 30 BrRIQ & ROl
I ArBIRIaT BRI @1 7 | fd don | fEien, SEieE, R amil & ST enfe |
AT AR BT B, AT [FaR0, URURS SART BT [aeeivor 3R S ugd 2 o=
4§ fear war €1 A an @ o uRURS daR, O P, g AR, Tordy daR,
Bfeellar R, 3R HISRBIC AR F B TS 2| 3R I§ -l o4 el Hlolde a1 fawd
fgeryor | Uqd ¢ |
Abstract

Recent advances in Civil engineering lead various new construction technologies. A gabion
wall is a novel form of retaining wall that has gained a lot of popularity recently due to its advantages
over traditional retaining walls. i.e. fast construction, flexibility, use of local materials, etc.

Present work contents details of Gabion wall, analysis and design of three conventional walls
i.e. Rubble masonry, Cantilever, counterfort and Gabion wall, from case study project, having
common given input data. It further contains a cost analysis of four types of retaining walls.
The result shows that Gabion wall is one of the economic alternatives as compared with other
conventional retaining walls.

FST o : Refi did, Afdes dfd, R dia &1 feomsa, Afdes dfd @1 ge,

AT Ta3 Tt |

Keywords : Retaining Wall, Gabion Wall, Design of Retaining Wall, Comparison of Gabion wall,
Cost-Effectiveness

1. YxdTdder

U RS dfd h GReAT 8 Rar STt iReRr g™l R g &r 91fd &xa & forw
fohar STar 21 [4] <1 Sas B 99 L) B qiem & forg, &R it fawy Seeal 9 6 urrel
WAl AT FSH AN B MARURNT [2], 3R AT DI AF & oIy gqHT SHATA fHar Frem 2|
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YR BT faR1E B & Wb & AR TR RS
IRl B, JoEIDYU, Sbe, T BISCRBIC
THRI A T (AT AT & R Tg<h Al &
YR WR,PhIc, g A WeR & forg, Mg
3R AFHS!, FHRI # affepa fmar a7 2 |

SR qarg Ty RS 9 & B JHaH
21 [14] T 93 DRI & BT ATLIHAT
g | fomfor &t ) &9 wifa, w8 [1], IR—arira,
3R Ul @1 FIaT dTcl &3 § SUYh el
21 [3]1 e AR vE THardHyer AR ?
o Ay g 1 S e, dde (3R
Mued SR d=r de 98 fhar o1 dhal
2| A Sl @A, S Ul & <19 BT HH
FRar g [13], i & afde wfa, fAEfor
3Mafdre AMFEN BT SUANT, YATERYT & 3R,
4T BrgSRefe®d a9 3R ITIANT 1 I
SRIAT AT FAET BT FY @ o1 [T [2],
ciefthal [12], a8 ARy feorsH, «fid
yeei[ [15], TRUEg dR Sl bad [16],
¢ R BRIk 8% R | SWYh o™
AgGaRl BT SIE A AR @ IR
MBI HRAT & | AIRIAT IR orTa FeiRa
e & fofg, AfFT dfd &1 Jorm uRuR®
AR A B TE
2. Jrr 3R fafer-

N e e e o w1 fioRT 21 98
AR ST R AT Ulel™R 9 - A g1
BT 8| AT 7Y Udh Ol el aRR W
2 S Fify® U W TRl 89 feaves
21 TP Idiell, ads, WfAd 99U @w arel)
IR 99 & oY Ud TR 9 W e
IRI DI UH A1 TR TR SIdh A H e
ST ® | Afews dfdd ®R dfgd Ry, fao
TR UICRME, WY RfergoeE, sRRE
pold Rved, Rdeic dygaee anfe § s
2| T AR SRSRT, TSI SR ©

ST 3 ¥ @ aod | @l 8Ial § | e
afel 1o T STUANT H FoTdT 3R fawrredt
ATfed Bl 21 999 daR &1 fdaRor em
AT AT R |

2.1 dferre died faawor-
g & dR AT g IS w7 ¥ G

gU 9 fCavcs TaANIHe MHR & dR SiTel
I 99 BT B | Sell & IR Bl IRl B
& foly ¥ /U 9RR e e Al dR
HT IUIRT T Sram & | IS dfe sriael!
Bl fora-1 ¥ @ a8 3R veysiia A%
amaRer ferr-2 # fe=amar ar 7

pe

3. 1 Gabion box

r
2. 2 Hexagonal opening of mesh.
2.2 O1gs IS drad @t faerwand:-
P) IRR HI — ATT A4 99 © forw
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Ied fth arel GIdRAT BT arR, a7 991 R SIfT arR &1 SuAnT fhar Siar g1 3 A7
SieTg S9dt feawes samTFe #YT €| S Iif¥e wu & g7 9 € | Afea Aw @1 fafdw
AR 1 # fazamar w2 |

Q) WY AHR — ST Goll AMBR -2 IR ARofl 2 # fegrn 7|

) AR S MEHR — AT 9T & U MHR ARV 3 H @y T 7 |

Table 1- Gabion box wire specifications [6]

Selvedge / Edge
Parameter Mesh wire i Lacing wire Test Standard
wire
Dia. (mm) 2.70 3.40 2.20 EN 10223-3
BS 1052
Tolerance (mm) + 0.06 +0.07 + 0.06 IS 4826
Zinc coating (gms./Sgm) 245 Min. 265 Min. 230 Min. EN 10244-2 ASTM
Dia. (mm) 3.0 3.90 2.20 A 641
Tolerance (mm) + 0.07 + 0.1 + 0.06
Zinc coating (gms./Sgm) 270 Min. 275 Min. 230 Min.
Dia. (mm) 3.40 4.40 2.20
Tolerance (mm) + 0.07 + 0.1 + 0.06
Zinc coating (gms./Sgm) 265 Min. 290 Min. 230 Min.
. Flaking or cracking should on rubbing with bare EN 10244-2
Zinc Adherence .
fingers.
Elongation (%) 10 Min EN 10223-3

Table 2- Gabion mesh opening size [6]

D
Mesh Type (mm) (mm) Tolerance for D Mesh Wire Diameter (mm)
mm
60 x 80 60 (+16% to -4%) 2.20, 2.70
80 x 100 80 (+16% to -4%) 2.70, 3.00
100 x 120 100 (+16% to -4%) 2.70, 3.00

Table 3- Gabion Box Sizes & Tolerance [6]

L(m) W(m) H(m) Diaphragm nos. Tolerance Standard
2 1 1 1
3 1 1 2
4 1 1 3
2 1 0.5 1
3 1 0.5 2 +/- 5% ASTM A975
4 1 0.5 3
2 1 0.3 1
3 1 0.3 2
4 1 0.3 3

20 O BIR G H AT O S TaRT U, ISSN : 1549-523-X, dN: 21, 3% 2, AT 2023
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Table 4- Specification for stone used in Gabion [5, 6]

Gabion height Predominant stone Size =~ Minimum stone size = Maximum stone size
(mm) (mm) (mm)
300, 450,900 mm Basket 100 to 200 100 230
150,230,300 mm mattress 75 to 150 75 175

) TR — TRl & JIRIRId SMeR &I AROY 4 H FAHSIRT T4 7 |

2.3 TBU @ Tdeor :

ii)
iii)

iv)

fege R fA=forRaa wieror fhu o € |

TR W Tl GRIE0T — Afdae TR T=Id1 9= I BS EN 10223—3 [17], ASTM A641 [18]
3R 1S 16014 [11] H FHSIAT AT & | T=IAT AThd & URIE0T & fofg I 1Y IS Disdd &
THElN BR I T 1.2 HIeX FdIg BT U AR BT AT Bl Sl & | WId & aR bl a3
9IRke @1 AT 350 W 500 THAUIY &1 AT H 2 |

S BIfST — NI HY IR BT ST I 99 & forv i & Ay «ifvd fear S 2
i dIfeT faavor IRl 1 § T9=mar T 2

Rt BT — AT F2 TR @ 57 F g9 & forv NIRN & arr g e sar 21
YR PIST B AelS BT TR & i ST A I Y T3 Ths IR AT I 2 |
Y R TR € — A & (T # U A9 TSR Javelt & At UTM &1 ST R

AT 7 R TARA <X fhar Sdr 81 39 wRIern &7 fdaver MORTH—2500 [19] #

AT AT B | STl & T=Ia] GRIETOT B WIHbR AT &I ARl 5 H FHemar 737 2 |
Table 5- Strength of wire mesh. [7]

Opening Size 100x120 80x100 60x80

Coating A B A B A B

Wire mesh Diameter mm 2.70 3.00 270 3.00 2.70 2.20 2.20
Punching strength kN 17.8 1958 17.8 26.7 21.36 17.8 17.8
Tensile strength perpendicular to twist 15.5 205 155 265 20.5 13.0 13.0
Tensile strength parallel to twist kN/m 32.0 40.0 320 510 42.5 335 34.0

v)

A- Zinc Coating, B-Zinc +PVC coating
YT IR G e — AT WY R U T U AT IUBGROT BT SUANT B fhAT STl
211 s dea i wior iR 79 & ) fhaRI «R a9y UaRT oraverr 8l 81 59
TR0 BT fdarer MORTH—2500 # ST 4T © | UfT e &1 Wiard A areft 5 #
qaTg TS B |

2.4 dfee dar & ferdAfor awor -

1)

ot Tifeas R fFr=faRaa a=on § omr 9¢ |
T—aqdb-a! oiid, 2) fSTTe &R S, 3) BISS¥H &I daNl, 4) fheer Falrr a7 fihee
TCH, 5) 9T AT, 6) IITF BT IGAT IR WRAT, 7) dHBleiT
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W dfed e feRer s § 3. B -
fearar war g1 A dar wE Ao Th Y TSl Holae Bl IUAN, TG

faz-a # fe@mn ikl | WEC W ARAAD SRt ) o o uRaRe REFAT dart ok
T dar s § R T fh g HHNI, TN AR, diceta”

f AVE VAV, R, 3R HTEXBIC IR HxA & forg fopan
MESH _— ‘

T & | 9 9 ThR # aRaRe R dfa

SELVEDGE WIRE - Sﬁ? -ﬁﬁ—q:[ Eﬁ?"[ EBBI- W Em:[ R@- ;ﬁw Eﬁ

oy fesms favar 1 & | Rrad M= $7ge

S

D TSl Urorae faRal # IfifSHa dag

& U g7 AT (U, 9Rd) & d¢ R Rerd 2|

ST o fora-6 ¥ faman i 2 | uekigT e

16 3R 17 & 99 IR & AR & °1 AT

' ' 31 derd B | derd gaqT TR 7 SR HisaT

fera1. 3 Gabion box connection details IRER @1 SaR g8 ol © | =foRad e

— TOP WIDTH < Ol fageryor iR &SI # SUANT fhar Sl
iz T g WEe ¥ T AT T B

\ BACK FILL
i

HEIGHT
VERTICAL LIFT ———=|
1,1.50R2M

OPTIONAL GABION
MATTRESS FOR
SCOUR PROTECTION

TSR
EMBEDMENT

BASE WIDTH

DOUBLE LOOP

LACING WIRE

SINGLE LOOP

EDGE WIRE

23, 4 Typical cross section of Gabion wall

f2191.6 - Bank erosion at Ordinance factory, Kirki, Pune

Length of Wall - 125 Rmt

Maximum RL - 99.800 (Bridge Bottom)
Minimum RL - 91.425

Maximum Height - 8.375 m

Backfill material- Black cotton Soil
Foundation Strata- Soft Rock

e Pl : 39 eI H, SURRH dlgc P oIt |ed
for31-5 Actual Gabion wall at site RrpRd) daR, WEe I TS U T ST
SIRRh I <Rl &1 fageryor ik fSors

S e
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PRD, NG HAFK DI [HATBYY  GAR,
Bl TR, HI¥SIBIC AR AR AT

AR &7 oI T BT 2 |
3.1 Rerar fagcivor sk fEomse fafer-

TS HAMRI B THATHYT SR, SR
bfeeldR TR, IR FERBIE AR oz
gfsharg fhedl A1 AR fSSTee urcywiD
[9] ® UlE S WAkl B daR & feSmgfH
P foIv YR AM® Bl 456—2000 [10] BT
SUART far Sirar & | feg daR feoig #
THATHYY] SR & FAM © | AR B ReRar
% qouied # A= Sl @ enfia e
ST 8, 9N fb emeR wR fder T (Sliding
check at the base), € ¥ UeTedT (Overturning
check about toe), 3R #a @1 AL BT ™R
fawerar (Base pressure Check) | fE1 & 19 @1
SirE XAl & gedl <@ Rigid & MER W
B SR B, R AP gRT Ay U Al @1
STINT godl & T4 & JAi & R & forg
foram Simar & | faweyor & SRM SUART {3y 7Y
g1 Sel arvll 6 # fw@my v F
3.2 Rerar sia-

il R R afa & fog a1 smavas
ST SN IR R e (Sliding check
at the base), €1 U UefedT (Overturning check

about toe), 3R g &I LT BT SRR fABerar
(Base pressure Check) forar Sirar g | sfifterrgs
B AR U A D ol TAD THR Bl
RefT dfct @1 faveryor of IR fhar Sar 2 |
q Sifa gRUIM T 91y MU € |

i) Overturning check about toe

dhithel S & UTed gl & Q19 & HIRO],
Sl U Yefel €1 39 IRE B SIcHR D Rl
el BRP [10] & w9 H @ AT ST FAHT
21 A Sifg aRomd 3R §aTg 17 § |
FS (OT) =X Mg/ Z Mg >=1.55
Where, FS (OT) = Safety factor against over-
turning,
> Mg = Summation of a resisting moment
about toe,
> Mg = Summation of overturning moment
about toe.

ii) Sliding check at the base

The safety factor against sliding at the base may
be expressed as [10]

FS (sliding) =) Fr /> Fp>=1.5

Where, FS (sliding) = Safety factor against slid-
ing at the base,

> Fr = Summation of resisting forces against
sliding

> Fp= Summation of forces causing sliding at
the base

Table 6- Input data values used for analysis of walls

Parameter Value Parameter Value
Backfill Unit weight, retained fill, 18 kN/m3 | Unit weight of concrete (yc) 25
foundation soil (y) kN/m3
Angle of internal friction of backfill 30° Depth of embedment of foundation 0.90 m
(4) (D)
Height of the wall (H) 9.30 m Bearing capacity of foundation soil 500
(SBC) kN/m?2

Ka = Rankin’s coefficient of active earth pressure
=1-sing /1 + sing
Pa= Active force of retained soil = 0.5 Ka y
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iii) Base pressure Check:- —topas

SHAER 9 IR B AR Toid gRT AL
qeh UMW BIAT & | IE @ R i D <l
T fpan iR Rer U <gAaw &ar 81 B

410

QRIS FET & I B BT ARY |

The safety factor against bearing capacity is de-
fined as [10]

FS (bearing) = q, / qmax >= 3.0

LS

Where, FS = Factor of Safety against bearing = =
capacity failure, ¥ < k=
qu = Ultimate bearing capacity of the founda- fer31-8 RCC Cantilever wall
tion soil +— 20
Jmax= Maximum pressure at base of the wall
e=Eccentricity of resultant force at base
= B/2—ZMR - Z MO / (W1+W2) <= B/6 for no
tension case. g
= ﬂ;‘%‘_
:.
I )
~ 075 o3 —5.45 !
241, 9 Counterfort wall
3
W2 =l T
L 8
Z po—
3.00 §
—1.50 1 20— = o o g
/
A
3| ToE LE 45 HEEL HEEL — -
&.20
=
213 7 Rubble masonry wall —L T

a1 10 Gabion wall
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AR 8 T IR YBR &I SIdRI: Rubble Masonry, RCC Cantilever,RCC Counterfort, Gabion

IR & forw gfy =T fex @Y g 3R g ' % RA=dr o <widy 21 -1 9 9w

SIIRI B ANTd BT el fawrd € |
{8 - Per running meter cost and percentage variation of walls

Rubble Masonry | RCC Cantilever [ RCC Counterfort Gabion Wall

Cost (Rs/Rmt) | 54,172 83,467 59,961 54,156
% variation 0.03 54.12 10.72 0
Cost Comparision of Walls (Rs)
100000
80000
60000
40000
20000
0
2 & & . o<'
= & O N
Q_\) XN "3’ CD%
(;b(\ QOOQ

f213-11 Cost comparison ofAll four walls

5 3UABR:—

39 ey o fefoRaa fosps el S I B—

ar & AT arra afa AT flex IRAT TR (%) § HA: 54172 BU, 83467 U,
59961 $UY 3IR 54156 TUU &, AR 39 <RI # gfoerd g fA=iam swae: 0.3 Ufer,
54.12 U, 10.72 UfRT iR 9.56 e & | S8 T <Iefdl o, fob fdes dfer Hisgat
Arge o forv e oot fhwhrdl fddey B |

TS HAFRI Bl [HATHYIT SR, AR AT SR & 419 1T AR Bl w4 (0.3 wifcrerd)
2| BTerifd e ARt @1 gHa T, Tl iR W wu § g arEll & ST
@ BRI TN fHar SO | Afed R 3= uRIR$ UeR a1 RefH1 <Rt & fog ua
oITTe 9Tl fdehey €, difes I8 goflol Pl Saeyehdr el gidl 2 3R ufd faq weie fmior
AT &Y qrereil & 991 AR 991-™1 ST FobdT € | A9 dfcl dIevTs drell SIiTel & folu
A IUYTH © [0 Gox UBTS! &3, Tal IT Arell fbe a7fa |
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Impact Analysis of Vehicular Pollutant on Ambient Air Quality of Busiest
Corridor of Asian Highway 47 at Indore City
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AT

3SR WER & TR VNN 47 TR Fa99 IR ARG fdae= HIRSR doioll TR # 22
fadeR 3R 23 S & |fdAl & #EMl & TR RSPM (PM 10), SO,, NO, Si¥l IR Igu,
Fol e UGHUT AR R AT IO AHiH BT Tds ATT ATAT AT & | THATHRT RIS S
JueR & 7o A fHar a1 ik A=A "Fesl &1 ured far Tar | aomell TR BIReER #
T ® I FIH BH JARUAUITH B FiGdl 106.46 pg/m3 AR Gag & T9I A AfDb 159.67
pg/m3 SET AT 8, 3 a8 A & W MMea H ool TR BIRSR § RSPM &1 Aigal dad
BHH 176.91 pg/m3 <H TE B 3R IeadH Aigdr 194.97 pg/m3 8 | T8 AGT AT © b STl TR
PINSR H Fag @ o # 79 & v Ui ot & IR I ugue Aigar s1ia off iR
AWM & FHT AQI # HufelT Wed W 9N a1y UguYT <@l 1| Ig ST [afdd AT el
TR AT YUY | B dTel arg UGNl @ aaAr R &7 faveryer e # Aeg aR FahdT ©
3R sy § g9 1 & forg e Nfrat g # W AT R Adar 2|

Abstract

RSPM (PM 10)s,Gaseous pollutant like SO,,NO, ,Total Vehicular Pollution load and Air
Quality Index has been simultaneously measured during the winter months of December 22 and
January 23 at the busiest traffic divergence corridor Tejaji Nagar on Asian Highway 47 Indore city
. Sampling was conducted with the help of respirable dust sampler and followed by CPCB norms.
The lowest RSPM has been observed in morning time at Tejaji Nagar Corridor that is 106.46 pg/
m3 and highest in morning that is 159.67 pg/m3 similarly in evening peak hours the RSPM concen-
tration at Tejaji Nagar Corridor have been observed 176.91 pg/m3 as lowest and 194.97 pg/m3 as
highest concentration. It is observed that the gaseous pollutant concentration was higher at Tejaji
Nagar Corridor during evening traffic peak hours then the morning and AQI observed heavy air
pollution at the sampling station in evening hours. This data can help to analyze the present status
of vehicular pollution at the respective sampling stations and can also help in future for making
some policies to prevent it.

ST & : ARUHUITH, UITH 10, TaJRMTs, SIaMdYe, ARSIgw, AR, IR9Y wgus, yues7
Key words : RSPM, PM 10, AQI, TVPL, RDS, CPCB, Gaseous Pollutant, AH47
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R T Ud Rreur B3rord), 3SR ek A RS oEnt 47 & 99 @Rddq dIRSR BV ...

1. =

SHEET W gfg & aRUTHERY ared ST ¥ g gs Ud dTedl & 6l S 9%l WR
qTEd Uyl ¥ ARG < I8 © | R 884 dcdd (YUE) TRMT & <2 & d919 Uh Jehn
RIS &, TRIET BI8d 47 TaTfeRrR AUl ¥ Y Bl ¢ | 3R TR & IR AART el
Ugadr 2 [[1], TRRIE ISR 47 SR W BIdHR [oRdl & Sl AR AT daTell ISR 8 S
AT 3 JMSEICIVA It o | YW BIAT © IR SR &3 # 345 & o1 a8 & 6171 s
AR R FHIC BIAT 8, $9 IO & A1 63 ARG ISR, arfoiiods aReR iR SR
9o Ut © | URIITE ISR 47 AR &3 & IR faged fdg daimell TR RSk # uf
&1 ST 43890 ATEAT BT WRI ATARIT 9R & fore YRR Sod arg Uguvl g7l Sl A
R R TR P ol RFHER € gAfoy Hiedrs drel IR faeed HIReR WR d18d Jgyvl
A B 9Tl arg UGNVl & WR BT ATdhel Bl 9ga AT 2 |

1.1 dT89 UGNVl & BRI

oEY &l H S SAEIT & BRYI argl &l W1 H W i g8 ©, fo SR aree aryg
agET H gig g B

QR a6 (2—3GI& 2 /3—UldT aTe+) a1g UguUl H Hedqul INEHHA & |

qreAl &7 A fRIeToT SfiR YR g |

$or SR Sue ScuTal W fietrae

T ATARITT JdET YoTlell 3R Fed dl Rerfr

UHh YHTA 519 <iig aRag=T UoTTell iR SeT—RICT Yefd iedd &l 3T | [2]

2. 3 BT 389

3SR &7 § TRRE 88d 47 TR doioll TR HIRSR TR ITARITT IR H fI~dr & HRoT arg+
TSHT # B W& URade BT fagelvor e

FANT faererd PIRSR & ol arg orast gadid (AQI) @1 ITVMT &R+ & {7y |
TRRIE ISR 47 AR &3 TR dololl TR HINSR WR Gl dre- TGy WR Bl TOHT B
& forg

3. Uisea
AR = feenfAcel & SR b HEM 0P U e & [T Ueb AWE H TR
Q1 IR T UehA fey Y g

T8+ UguUT & 3ATheld & forg WA feenfrdel & gaR doiell TR BIRER R I
R gdg IR Hc IR I T M BT IR € I AT fordm AT |

THATHRT / fageyor & fog Afnfes o sraenyor fRAgial & m=ran a1 2 [3] [4] |
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UGHE Algdl o FRET &R fageyor & SR S ugft oueE 18 € 89 o 1 4 R

AT B

T 47 HINSR SR & F ATl TR TR I JIAraTd T & HRoT RN a1 B aTe Uguul o T RURY 1 3tieheleT

Ya® R W & e i el R UIe T AT ST & S TguEy
ASTTSTt TR HIRSR TR Yo 3R AW & arg UG Gadhid (AQl)

& faae HINSR W Fpd
I8 UGuUl HR

forar.1 erRigvTel yarg =

3.1. JATSC IS HAEES
qraTaTd / arfias & ¢ arard / aifvrad & frEfalRad aHEst B - aR 9ad @
o AR /aftiad &5 B g dRA drell Aol Wise W AT Sodeid &
ST w9 & 9gd N9 e B ARy |
« I8 N IS IRl & €% & Mee g anfdy |

o JEflT Age ) fAfed &9 ¥ B 10,000 1Al Tl ATARITT dTell ASHl & UF Rerd
BT TRy |
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3.2 Ay T G ()

Ty ORI }[ABID (AQI) AT OTRT b
IR H STFHRT UG BT © | T a1 Iqud!
@ HRT YUY & TR BT AT B oY AYh
IS JMRGBT # qATaRoT W& voidl (3UI)
g arg Joral gAbih (TRjeE) faar
o7 | YE qrY UGl bl Reifd b1 FHH Wy
¥ fazeyor ok gfdffda &t & forw Suaer
Agayol IYFRV H | UH 2| [5]

3.3 el dTEA UGEIT AR

AR = gamn & aredl gRT Ic@hid
UqUhI DI HTAT TeR H A dlel drsdl bl
denr @AY mgufae 71 foufRar iR
92T Il DI AAMRH TGYUIDHRI YTAT T,
SADBI HRY WG e [orax, foufgar argt
# oI @1 fAemae, e € g9 Al @
TERTY EREME 8] FHdT 2 |

el ATET IGET 4R (S SR g
AT & 419 Ud wesded (R =0.975) | I8 W
ft X grer Req &1 <eriar 21 [6] [7]

4. arg foORTEl FoMEl H e

qRATSTAT B &I HRYT Haed faaer
PIRSR 3 IWANIT I TR P! 78 ¥
IRIRT gguai 3R UIUH 10 @1 FigdT Bl AT
gl

TSN R BIRSR: T8 TS TSTHRT
3SR &9 R Rerd e Irdrard Wi el
foge IRSR d ¥ Ud & 3R P IR
TR gRT ®aR fhar a1 g1 A gex
H 39 fagee IR ¥ Yok dTel argl &
AT ST 43,890 T | B faged diRSR
IR IR ST {6 39 UPR & | Th OR% A IS

Hhel, TN KT BT Gedl (TAYD), TR AT
Bl <ad (TAd) iR Y IR BT IR IR
GESISSIES

5. URumA 3R T4y

WIE IFE Aol TR BIRSR W
JIRTHAYIYH &1 Aigdl 10646 pg/m3 A 194,
97 pg/m?® & 9= # U TS ¥ IO TR
PIRSR HufelT [ W fadid 27.12.22 &1
Jae SIRUFUITH AiGdl g HH 10646 pg/
m3 Ui TS| 3R f&Aid 4.1.23 BT 15967 pg/
m3 ITAH IRIT T, TR IR WM B IR
Tl § Aigdl 17691 pg/m3 A9 HH 3IR 194,
97 pg/m3 ITaAH UTg T8 | AR & FMeiRa
feemferdell & R BIRSR H oM 3R gag
@ Y JIRUAUITH P Aigdl offdd <l TS
2| (¥ 3R gag & UId M) Pl dTferadl 3
# fewrr a1 g 8k duiell TR BIRSR @
W & oy I & ey H§ A & e
@l form 2 3R 3 # fegmr mar 7|

5.1 Qololt oPR SIdold BIeR A dlgar
BT Tl
@ AR T I H I[OR drel drgdl 3

JIh T YT B & folU ITAraTd FdeTor
amaford fopar T 2 |

arfetesr 1 IraraTa Aderor faeRor

qreql & | gderor @ afyr | ared @

G [T
TW, FW, |8.30am — 12.30pm 13856
AR,LCV  112.30 pm—4.30pm 4923
and HCV' T4 305m — 8.30pm 18128
Total Vehicles in 24 Hours 43,890
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qmeThT 2 JIE 3R o & Wi 3 B RIS dollofl o9k BIeR U REAUTH
([@war10) & ATa Figar

IREIANTHA-AGS ok BIRSR

Date EE (ug/m3) | A (ug/m3)

20.12.22 119.54 188.87

21.12.22 128.83 189.10

27.12.22 106.46 176.91

28.12.22 136.57 179.05

41.23 159.67 182.56

5.1.23 131.32 180.18

11.1.23 142.89 187.47

12.1.23 129.93 194.97

afresr 3 AdRfd grr fraiRa segaer Renforder
EAEY |qAY IR 3ired | <iteifire, s, gRReIfaes wu 4
T IR 3T & SEESNISIE

Sulphur Dioxide (SO,), pg/m3 |24 hours* 80 80
Nitrogen Dioxide (NO,), pug/m3 |24 hours* 80 80
Particulate Matter (size less 24 hours* 100 100
than 10 um) or PM 10 pg/m3

180

160
140
120 —o/\

100 - m—a—Y

80 9—RSPM Concentrations
60 === Permissible Limit
40
20
0 T T T T T T T 1

g 2: ¥8H @, R 9T B Hdy § JRUAUTH § =T

(g <fths UIh 3a™d # oIl TR BIRSR)
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250

200

150

—_—— "

50

100 —S—S—a—8—8—8—8—8——— % Concentration

== Permissible limit

g 3: 789 ® RE 9HY B MR W JIRTIGTH H =T

(@ b Wi omas # Toill IR BIRSR)

oIl SR BeR WX SO, 3 NO, &F
ANId Agar

doell TR HINSR (gag SR o) A
SO, 3R NO, @ 3iNd wigal CPCB gRT

TR aIferdr 4 ¥ fe@mr a1 8 3R SWRRh
wE @ forv 9ag & ddy § f=dr & oS
BT o § 4 3R 5 7 fewmrr T 2

qifeldT 4 Jag iR AW & Ud Aad D

RiRa g A 9 &9 <& T ? | gaw
P ¢fhp Wi emad # Algdr S SO, pg/
m3® foIU 21.82pug/m3 & 34.61ug/m3 3R NO,
P foTU 2923 pg/m3 I 39.45ug/m3 TH @,
df [l M Ugyd gag & Sihd Uid
Aad H M & ¢fhep Ui amas oI gor T H
P UIY TY | M B FEA dolloll TR BIRSR
# SO, & foIu Aigar 20.32 pg/m3 A 41 pg/
m3 3R NO, & fo1v 39.80ug/m3 A 49.91 pg/
m3 & BRil & T SR Gag dl v o
DI T Tl AR B AT AfdH B ¥ Td
Jg A1 @1 1 ® fB SO, T AGu wWR NO,
q B ¢ R fged g 9 ugiar g9 arel
T8 SISTel $oT dTel Tl &l Jerl H 3ffed
ok T8 & | doffoll TR PINSR (I 3R gas
% IRA ) H IR qquS BT SiAd gl

SR doiroll TR HIRER TR SO, 3R NO,
EARCIR RGN

JoIGll SR BIReR
gag e die | o Sfha die
M (ug/m3) | MG (ug/m3)
Date SO, [NO, [so, [No,
201222 |21.82 |2023 |[2932 |[4098
211222 |2661 |3517 |3424 |4266
271222 |2559 |3227 |[3000 |[39.89
28.12.22 3461 |3945 [41.00 |[49.91
4123 |2062 |3200 |[3256 |[41.73
5123 |2065 |37.07 |4098 |4836
11123 |2818 |[3692 |3476 |42.49
12123 |3002 |[3540 |3691 |43.66
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+—= i, i, i, i, i, {0 .
——502
== Permissible Limits
—A—NO2
YV Vv YV Vv > %o} ¢ >
Q’)' \'):} 0’)’ 0’} vt\”} (0,.\,')/ \/‘\,’.\' ’1;\,’)/
DT DT T Y > ¢
o 4: 789 @ SRME ¥ B e H SO, 3R NO, # f=ar
(Gag & W 3Ma¥ ¥ dololl TR PIRSR)
O O O » O O O I
=502
== Limits
4 =r=NO2

5.1.23 11.1.23 12.1.23

5 : (I & e oMad H doell TR HIRSR)
H e @ SR 9Ag & d6d H SO, 3R NO, # fi=ar
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R T Ud Rreur B3rord), 3SR ek A RS oEnt 47 & 99 @Rddq dIRSR BV ...

drferst 5 PaE AR oA B Wb 3nad B IRIeT doiol doR R &5 7 Irarnd

faeer BIveR U Ay IUEal JADiD
HHID | AT I PM 10 |so, NO, AQI fewforat
(ng/m3) | (ug/md) | (ug/m3) | Value

1 SISl TR HINSR Jds | 159.67 | 34.61 3945 [8366 |Heuw arg wgwor
2 oISl R BIRSR 9 | 19497 [41.0 49.91 1023 | WRI 9 Uguol

dlicTesl 6 3TeTTel &3 P HoT dlda YgWU AR

HHID ShE qrEdl & U AT IAAF DI 6T | Fel UgUT Al 9 H/faT
1 | ISl TR BIRSKR 43,890 16.76

6. forsmy

o TIell TR BIRSR g g W Yag JIRTHUTH Higdl Afdd 89 & ARI—A1 AT
AT BT IR ) B T | T IR UM & 9T Figdl 999 3@ Bl 7 iR AR gy
FEiRT STRTEUITH @1 IgAa AT & S dd Ugd oIl © |

o TSl TR BIRSR AR WR SO, BT WG U gag & A—1T A Bl A1 gy AT
A A 2, JfdT R 18T UGyl I decl! Ugiy # B A1 I AW Bl UR R AHdT ¢ |

o TSl TR BIRSR Ulse H NO, BT Hgl Ued g d WhR & TR AWM I T BR |,
qE Iod © o AURIET gRT FEIfRa s WH1 &1 uR T8 aR @ B |

o 3EFYF A B IR BIRSR WR ARY IoTa<d] bl Jag & A HedH a1 Tguol /o7 H
U1 AT | BTAlfh, UM D T B RIEl R 39 Iod IR UGl SO H Q@1 AT |

T HINSR TR AR FdervT fhar 7ar, 9 urar a1 fb aoel TR hiReR I
43,890 T8 Ok & | ACIY TGOl R HINSR HUTHT TIF TR el UG YR 16.76 T
ufa 37 st a7 B, Y F R S e T 13T |

ofer o H UYw 3idoll ol @t Farenedds Edl eramacht

Alphabetically sorted terminology in English JOTET mjgbmq &S greaTaa

Air quality index EIREICER
1: .

Ambient air quality gRael arg ore

Central Pollution Control Board (CPCB) Dl geyor IGRENECIES]
GIRISIEL

Concentration Higdr

Gaseous pollutant SR REEEED
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Permissible limit

A T

Respirable suspended particulate matter (RSPM)

vad faera wioTeT ac
(aTRUHITH)

Total vehicular
pollution load

fel died Ug¥UT IR

Vehicular pollutant

qig- Uq¥d

Haa:

1. Economic and Social Commission for
Asia and the Pacific, 2003 Asian Highway
Handbook ,Archived 2012-04-14 at the Way
back Machine, 2003, page 41.

2.  Probes/136/2010 ,Central Pollution Control
Board (Ministry of Environment and Forest,
Govt. of India ) ,East Arjun Nagar ,Delhi
— 110032 “ Status of Vehicular Pollution
Control Program in India”, (March 2010).

3. National Ambient air quality monitoring
series: NAAQMS//2003 -2004.

4. Central laboratory test methods, CPCB.
DOC: CB/CL/TM/9/C-3, Central Pollution
Control Board, Parivesh Bhavan, Delhi,
India.

5. EPA-456/F-98-005, Environmental
Protection Agency ,U.S.7/2010.

6. Wagela D.K., “Assessment of Air pollution
Effect on Plants and soil due to Automobile

Emissions in and around Indore City”, A
Doctoral Thesis of Env. Sce. Div, M.B.

Gujarati Science College, DAVYV, Indore,
India, (1998).

7. CPCB Revised Draft Report “Total Emission

from Indian Transport”,(4/ 2010) Central
Pollution Control Board, Parivesh Bhavan,
Delhi, India

8. Md Shahjada Alam, Dr. Arif Khan,

“The Impact of vehicular pollution on
environment”, IJSART, Volume 6 ,Issue
12,(2020).

9. Rout Chadetrik, Gulia Sunil and Saini

Mukesh, “Air Quality Predication along
a Highway Corridor under mixed traffic
Condition”, International Journal of Earth
Sciences and Engineering, ISSN 0974-5904,
Volume 08, Issue 5, (2015).

10. Ruchir Lashkari, Ramakant Agrawal, “Pre-
Monsoon analysis of vehicular pollution on
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I 2 GNI Ifdd 3y Widx

Never say 'No', Never say 'l cannot' because you are 'INFINITE'.
All the power 1s within YOU. You can do anything".

"HAT T Pl FAel, U el dal H A8l B Ahdl, Fifd AT

2| 3T {B N I A & | "
— W faddr<
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oNer UsT / Research Paper

T MBI 3R eRic & uRdde PId dRNSKel doffebIor
TR B-HleT 3N I5H BRIT BN gATd faedior

K-Means and Random Forest Impact Analysis on
Resume Classification by Altering Cluster Size and Dataset
Rect #ewr uridien, <f. famas 1. Rie2
Sweety Mahesh Patill, Dr. Vinayak D. Shinde?

IShree L. R. Tiwari College of Engineering, Thane, India

2Associate Professor, Shree L.R. Tiwari College of Engineering, Thane, India -401107
Isweetypatil6566(@gmail.com, 2vdshinde@gmail.com
https://doie.org/10.0524/VP.2024275063

AT

TS B Wil & 39 I H AlbR] AT arell TR Hiebaial Pl FSIp AlbRl aiTbRT
DI AT © | AT UFHAT & B RN BT FaH Aol AT qrrSIel $f aifidd HRAT 8 Al
BTSN BRI AR AT AT BT g2 Feba 8, AR AT PR APl & | TS B ATaddD
AHAN R fIaR Fxd 990 IHIGIR &7 fhed Fad Agaayol dedi # & U 2 | 39 91 U
H, A Fee R 7 Af T geniReA (K-Means Clustering Machine Learning Algorithm)
P SUANT PR Afthed BT UdT AT ST bl © | 54 SUY<h Afhed BT Udl el ST af
IRIISIET YIS (PDF) WY H §91YC & wU H RIS &I Aol A1 SIger | Y9 BIRE (Random
Forest) ifTdRUT TATIRLA & SYART RSB dIATSIEl BT Aldbsl & IN¥d F Al @M arel ufaerd
% YR W FAHd BT ST | 39 Ufhar & uRUTASY 3Mdad]l &1 debldd A= B STl
21 YA (Resume) THTHRUT & ITATT T8 MY UF IogH IR0 TR H—H= iR Y7 BRE
USIReA @ ST WS & I3 Felvex 3MPR, AR AMMHR & TG BT Ay H- # 1
A HRAT 8 | DT 3R V7 BRI TTIReA TR A= Forex MhRI iR SeT el & uteor
@ UM & IRUIFREHY HEldh NoJH dIidhRu] & Stead = 8IaT 8, 1 ot dfshar # gur
PRAT B | 39 VARSI BT GRUMH 70% HEIDhdT ST 8 R T=igal =T (Ensemble
Learning) dd-1d IT UIC ddex 729 (TAAGH) Ud qafed 73 a1 UeiRen &1 SuanT

PRD FEH R FUR PRAT G4 T |
Abstract

Job seekers and recruiters need accurate job classifications in this era of online job recruitment.
The most critical part of the numerous steps recruiting process is classifying resumes that can
save and limit paperwork and human errors. The candidate's personality is one of the most
crucial elements when considering the professional success of the organization. In this paper,
personality can be detected using K-Means Clustering Machine Learning (ML) Algorithm. When
an appropriate personality is detected resume will be passed to the system as input in PDF format.
Using Random Forest Classification Algorithm resume is classified based on percentage matched
to the job title. This process results in the immediate selection of applicants. In addition to the

Joleft @ax gt # orgAifed o Sifel fasm WeRToT, ISSN - 1549-523-X, aW: 21, 3fd 2, e[ 2023 37



UGC-CARE Listed Journal ISSN : 1549-523-X, VIGYAN PRAKASH : Research Journal of Science & Technology, Year: 21, Issue. 2, Apr. - Jun. 2023

resume classification this paper will also help to analyze the impact of varying cluster size and size
of data sets of K-Means and Random Forest (RF) Algorithms on resume classification. The impact
of testing various cluster sizes and data sets on K-Means and Random Forest Algorithm results
in the optimal configuration of accurate resume classification, which improves the recruitment
process. This experimental study, results shows 70% accuracy and possible to improve further by
using ensemble learning technique or Linear Support Vector Classifier (SVC).

ST o : dAISICl, qrArSTel qifiehRul, HIbRl ATg dlel, HWcliebell, aTIDRUI, FATSRIT, AN
AT (TAYE), H—HI, NSH BT (3TRUE), Sl < |

Keywords: Resume, Resume classification, job seekers, recruiters, Classification, Clustering, Ma-
chine Learning, K-Means, Random Forest, data sets.

R

IIATSICT Ueh U1 SXRITAST © Sil HHARI &1 (O T, 1 3T, el 3R Suatferdl
@ IN H G ISR <ar € | Ales) e arel fh, A & AU aARl Bl Wlel BRI
21 g AR, il Wred # ey @ RRRAT &7 WA & forg R g1ar 8, off swiiqar
@ ST B B Wi BRAT & | A @Io B Tfhar § qrarsel & & w0 H SUANT
BT ST & | FRIRBT BT Al =T8T aTdl &1 &A1 &1 UR=I o7 & ol aRIeleT JMaedd o |
HRITAYdd AT drrSIel SFIGdR Bl g H el faw § Agq oxal 3 | oid H 9l &
A, IS P P GARA] D AaIGAT Bl © | 9l Bl Y Ufehar 77 o arell Arfad &
B 7 | ARmTei &I gexeg AmaIfoid & @ fory fafie=T <=l @ I o= el 8, 3R §eveyg,
S 9Tl 3Mdad! & fIYaRl &I AT IEHT SNHT 8 | SHSBT T el aifiaxor € [1]1
qIATSTCT TATHROT BT ISUANT B gY, IAISICT Bl B [ARNAmsi & MR W a¥iigd fhar Sl
2, Sl Tg Ufhar &1 FaRerd wxdTl 8 | IRISIeT &l GiihRol ML dh-d & SN dXd fdhar
ST & | ML fEhRra Scfeia (Al) &1 Ua 21 2 i 9+ 9fshar &l geaRerd & #
GG PRAT 8 | AlUH A dids & Sl W Afi< 9l ® S §919 991 ke &M oxdll B | 39
A B @ foy A AFadr, BRI WA, Al iR IuAfXEl & STUR w@dlfeld wd |
TSIl BT WhiF B @ forv fafi=y w=iig afir geniReA &1 IuarRT fhar irer € | 98 waad
HY A AT PR &I DI HH B H AGG BT & | BT AR FeRENIT, MLH & Agcayof
THAD & [2] | THTHROT GURATSSS AT BT Th-ld © Sdih FRCNI JAGURATGSS AT DI
qdiIh 2 | IHTHRYT iadl fhy Y ST e R SEIRT & S8l JMM<Seye &7 & 21 T Sel
de ¥ A= TR & SeT e B & [ CaRe AT Bid, Waraid ST e e B ©
ST MHR & AR =1 B & | JoreRT &1 Seed Se1 ¥ fou gy et ar dxawmeil &1 uar
ST 21 §9 U UF P1 SUIRT ARIE ST e &1 Ugd dxd, I <l Bl Aled § U™
&R & oIy far SIrar 8 S d— 3IR Y8 BR¥e 9 729 AffiT UiRen &l ar] axa
ST BT ST §U A FHd HRAT 8| 3T UK IR B oI, FolRex MHR, AReror iR wdieror
ST ¥e IR fafr= 7= affT geniRed S =T dR&T &1 g &1 @ foly doR At
3T fhar ST 2| 59 ureiffie ey # 59 91 R AR A w6 B9 vEsiR, vsdiae,

38 O BIR G H AT O S TaRT U, ISSN : 1549-523-X, dN: 21, 3% 2, AT 2023



Rt 7291 urdiar ug ©f. faarae ). BT, "deRex 3MeR 3R Seric § gRady e drareer aifieRor ... .

Jed, 99 feomef=, Hafdmd SoliRR, de,
gor defewx anfe Aled e siftml &
SUIRT fAeelyor iR qrarser & Sugh #Iofl |
TR0 BR & U fham ST & | s Srafman
IR BRI HABRIT TR (ALl HRAT F9G
2| ey ux # f=feRed oive wfe & R
e & afec |deror & IR B TS B |
R e @ gxarfad uommell @R drivvied!
Bl Req anfdear & A GHEsmar a1 2 |
A1 MYPH H I3l Felve? MR AR
SCRIC gRT drITSIel dEidR IR S—H= 3R
¥eH B & J19 fageiyor & gRum R ==t
CARIEES

Aifeca Jderor

[3] % RSgd & ®HIFT & forw ve 99
UtAHe ST 220 RSGH BT ISUANT IRAT &
— 200 HfderoT & forg 8fik 20 wRieor & forg |
JMIGH—Te], AR AgS 3R Hdhd—uel dq
UiT®He © Tcdh = | MMdad 399 drArSIe]
P 3MIedh U WX AId &R 8, T SpaCy
3R NLP %HT®H BT SUANT HRD UTpicidh |
YERRY  (NLP) UTSUASH §RI IR ¥ES
R AIed fhar S | wdiadl, g @& forg
AIAS IHIGAR BT TIT B B oIV qrITSIer
¥ A JeRia @ Sl 2 3R TR dhafdgerey
g1 ERa @1 STt 21 [4] H, Scellvie 9eT
TR & fov v weie—afiT daede &
STAN WA el & forg fHar g
R feRepfime wferR, Aga 999 (NB),
AUE daex 7 (SVM), 3R S—ae—Taxd
(KNN), @ffSiRed RUeE (LR), RF, USIERT
(AdaBoost) R fedom & (DT) faferat @1
SYART far g1 98 oy 93 fafdy dreares
JoEfeRn & 9R H AT SMeERT Te dRal
21 [5] H URM® Te SHICIR gRT YT
qRITSIEl JUAlS &Rl 2| SH SXIdol @l

QUG B AEaWIHAT & Hifh T8 IR AR
JaRIT & | s WISy STl AlSYd, His
TR0 AiSA SR WA AlSYd & ©U H
3T fhU U 9| Sexde ¥ foldssd Wwrsd
JARTA (URL) BT SUANT FRd AT &
AT ¥ S8 I 9o §, Sl UNifiTd Wics
DI UEA BT 3R ST RpiS BT | 39 IR
STl Hisd M Al T | [6] H, I§ HOIel
A TR0 R STETRA € | Usell RO YA
AT 2| Jedidbd AfgaT & IR RS
I qHTdReT TATReA g+, ST Afdsgarof
PRl & b ufth i & a1 87 | TERT AR
G fpyor 7, 3rTer ¥d Udhe 8 a6
SR dTerar 2 | sifid aror e aefiawo]
g S 9rarsel | i Bied & MR W
fqa=or HRar 8 | [7] H, NLP IR ML AdH-IdI BT
SUINT il HRA aTall ®f Sferd dolde |diae &
fore fopar 2| uf¥reror & Amifed soE g
(NER) SfCaIUT 3R LR 3R KNN healliT
S w8 AT Atea U fhy 21 [2] #, fsed
T &= @ foIU DT, RF, TIRRA A9 999
(GNB), 3R KNN &7 SUANT fhar 8 | TemiRen
DI AT B B ol URE, AT 3R
Repied & O SURIT BT START fhar 8 | KNN
D ASIHAT 93% &, RF @I FCIdhdT 95% &, DT
DI ASIHAT 96% 7, 3R GNB DI ALIHAT 99%
g1 [1] H, 9rarsTer Wi$ue bR § ure faar
2| Jfiftchal ddex R (OCR) dhildh
BT ST BB gl F SRS T B |
JoR fEBIge Tl HaRd &I IUINT DD
A% 3R ATET UTS U fhaT STraT € | JTTsiel
BT I gRIfRId SVM FellfI®BRR & ARgH 3
ur e Srar 21 sifom aRem ura @we
@ foru qraSrer &f IWRISoR # U foar
S SlpZued R memRd 21 [8] H, Ugel
AlSyel NogH URIR € Sl YogH A HEaqul
SIFeRT Adre™ @ fav NLP &1 SUIRT
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BT & | O Aedl wadrferd g9 8k SR
SNER (AQG) T | 39 HAISId BT SUIRT B
3ifIdArSl AT SE, QA, BA, Rived SO,
ead  FONR S fhar o 7, R
R 3Tl TR H Q&A IR BT = | 3Tl
Ared W RIfAIRET degmeleE, @@ diae 3iR

N ON

PIFHS FATNIh®ed 8 3R 3MIcYe Ia~
BT 21 [9] ¥, wradet & HuiRa a4 @
forg Rrifes fagemor &1 SwanT fear Simar
21 ReT @We @ A ¥, <dic et S
g 3R % I RF, SVM 3R NB &I IUIANT
FRD A AT ORI AT ABRIHD,
THRIADG R qewl # Hra=T faveryor & forg
TR s SIrar © 1 AT €, 98 W U RF
3R SVM @ HEIHdT &1 AN Il & |
s IffaReh, Tdicd & AT 9gIa] RF,
SVM 3R NB @1 HCIHhdl P A IR
ST & | 71 AT TeliRen & URTHeR o
STRIT 3R Folvex MHR Ul ¥ dI B &
3R IE Bael UH IMScYe SO~ Il 2|
9 WA U P g 9exd REIER & qedl
H AT @ MR W IrEreel eI W)
fgeryor BT 2 |

YT UoTell 31 prRiyumett

A UM U9 P I29d, IRhd Ygd @
AT qTATSTET qHTHRUT BT SUANT HRD
A & o Sugeh SRNEAR GeT 8 | &ih
@ YgaE | Afthed 38H MfAGT I 7 |
Tl fSeaRM &1 SWIRT oRd, Dlg
AT Ul o H HeTH B Ahdl § b aaRe
Al B AT & oIy ITRERT & AT 8 |
RISl HiSd H OCEAN Hi€d &I SUINT
foar Sar g S uiE SRHI UR STETRA
&— HaTST (Conscientiousness-C), GeTdw
(Openness-0), HeHddl (Agreeableness-A),

a’%’j’@?ﬂ (Extroversion-E), IR R’N‘%&l@

(Neuroticism-N) | 9 Hi€dl & ISYIRT ARb
& THATeTC! BT Ul o & fory fhar Sirar
g1 [10] SerEvvr & forg, SR (0) arel
fth AR FelldAdd, Jdmer 1y, Gel o
q1e], gexfded, offa | 39 Jurell & A &
fory, Sucter faff=1 ure & |1 dRiHH Bl
TIg BN | TG HesMT & I W U
@ HHROT 3.11.3 BT SUANT fhar T 8, Sne
B Rved IR 15, 7th SRIH 3R 6GB XA
B IWET fHar = 7| FEfaRad a1
RaTfad Rived wAge feg@rar g, R @
) TAATfereY BT gdr e T o fferRad

ERUBIIE %\'

a) THTIET SABIHIH TafR

b) Ser M—uraReT

b) URIET STRIC WR TRT JaeII3ole

¢) AT MF odel TAdISY

d) pdf ureY # $Ige IIEATSIC]
e) ST M-t
f) TR STRIC W TaRRE JIeISole™

o) e dife R

o o C

fFrefeRad @xor gxarfdd Rved mHd®
(1) TA=ITerEl e AERT (FeTae) (Per-
sonality Information Gathering (Question-

naire)): SCRIC &1 SN FeAMEel TIAR
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Rt a9 urdiar g Sf. faarae 1. BT, "FeRex 3MHR 3R seic § IRade e drarerer aiffero

& @ fore frar Srar @ S SuAnTddt
A TRT U &l & | I8 <R JSON
Bl H FUSd © 3R I8 STl FgdaR
I ST (DataFrame) &1 SUANT &R
JSON ®Igel # |l § Sl Uil (Pandas)
TR @ Il AoE 2 |

(2) se1 W—uRRET (FF—Ha helk) (Data

Pre-Processing (Min-Max Scalar)): f-—
H Yok BT STIART Sl YRR &
fou fbar Sar €1 sHdT SuANT e
AAAHROT (Normalization) & fory fasam
AT & | 39 Ufhar # SThd | gl & w9
H STT U BIaT ® 3R e TaTiRed
U HAIMT Rl 8 AR TegaR aRemm
UeM Rl ©| fE-ded w@felr @
3ICYe AT STRIC & T8l U Jfaem
BIAM 0 H 1 D &g Dol [bAT Il ©
3R A # | foar Simar © [1]1
STl HqHd  (FeRex St )
(Data Enrichment (Cluster Optimization)):
FeT¥ex ITCCHTG I ThiTh bl SUINT Sl
AaqelH Seeg & forg foan smar 7 1 Riege
PR (Silhouette score) BT STANT FelRex
SfffteATgore™ @ fory fovar mar 2 | Jerest
P SEETH AT ST B & oY, FolRex
SAfftcagoieT &I ST fhar Sidr 2 |
FATCRI DI F&T (k) I+ @ oI, k Foleex
iSOl &1 Maedd Use] 81 9
=ROT & folv g1Ye fuwell Rafd & g
(list) & *fR 3MSCYe k & Udhel A |

(4) U ugmM (G- FeReRAT) (Pattern

Recognition (K-Means  Clustering)):
FRERT TATIRA A BT SYART
IR Y yga™ & forw fpar irem 2|
Scl fdgall &1 ST ¥e 3R T B
e el k 39 RO & oy gEYe 2

P—HIT TIReA 30 U &l © 3R
TP Sl fdg & Folver & oY JASeye
I o S BRAT B TS TROT
P—HI FRSRT BT START TR ARD

& I @Y widsgaroft &xar 2 |

TAATTTST SeTT &) Uga (FeRex ufRacH
ddid)  (Personality Trait Identification
(Cluster Varying Technique)): fU&ar ==or
FARFd FoRex aTHR & oY JTSeye I+
PRAT B | T8 TROT, FolRex AMBR BT 2 3
14 % dEadl & | TAD FolveX SR
AfHITT AMSTYS I~ BT & AR afeh

P g &) il &yar 2 |

(6) TH=ITTerST UfeaR™ (3rScye) (Personality

Prediction (Output)): I8 =R &ARH &
RIS B JfIsgarof e 8 | ArSeYe
IO B D oy 9 fUwel =RoT § Iaa—=
3rferHe TRIIfreT I R faaR &va €|
B TS I&®] I 0T D,
TS @1 Jfasrarol & Sl 2 |

ST AR (Kaggle SCRIC) (Data
Gathering  (Kaggle Dataset)): TTel
(kaggle) 3T STRIC BT STANT JRITSIC]
TR Seea & fory fhar &) Save ol
Comma-Seperated Values (CSV) WIsd
% ®U # Ausid fdhar g1 uier (Pandas)
TSI BT SYANT CSV BIgel DI U &
forg far © ok 9wl Il Senbd A
HUEIT DI SITQI |

(8) TRNETTT SeRie IR CaRe ddexrguled (Tf-

Idf ddergored) (Text Vectorization on

Training Dataset (Tf-Idf Vecrorization)):
qg STIHA B $YC & ®I H ol T
39 TSI § 98 TRe 2 O ST s
STl # g B AT § | TE scikit-
learn ?vl'lgﬁﬁ 3 Tf-Idf Vectorizer FITT
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BT ST BRb fhar S Fhar 21 fit()
Tors fAwrfed 89 & 91g Thdf Vectorizer
feoiae a1 ufdrfera fbar ar 2

AH Md g TAdrSR (scikit-learn
@mgsRY) (Job Title Encoder (Scikit-learn
library)): I8 =ROT Fd1 SO d&g @l
e d] # aRafid oxdr | s
(python) @1 scikit-learn TSI BT UM
oIgd ThIfeT Sevd @ fory fohar Sirar
21 Label Encoder @i @1 transform
HSS IS & W9 H TP SOiNTa e
oIl SR e doyg. dlerd 8 | 39
IROT P MICYS T SO e &
HEATHS I B T B |

(10) pdf wred H g Y qrAISEr (PyPDF2

EIRR R Y 33@) (Input Resume in PDF
Format (PyPDF2 library)): 39 @RUT ¥,
SRNTHAT F pdf & ®©U § qRISEr o |

Testing Dataset (Tf-Idf Vectorization)):
TRl |, Tf-IdfVectorizer T Uf3Iferd 3ifeol.
qc transform() HE BT IYART TRS AT
fhy U I5gH W TEHE BT 2 s
IR BT ATICYC BIeR HigH © foraam
SUIRT 3N fiaer & oy foar Srar
g [5]1

(13) A M¥d WIgareh (RF FATRIBRR)

(Job Title Prediction (RF Classifier)): 39
RO H, fUhe AR ®T ST IR
RF FlIRIBPRR Hied &I ols &Y | 3T
@ =R H, predict() HS BT STANT TRD
gfIrfera Afse &I FoNT ael &7 UfSaR™
PRA D g Bler Hfgas R ] fbar
ST 21 R U=hIST  inverse—trans-
form() TS BT ISUANT HRd Hfasarofy
DI ST B I s A4 srofidg 7
# uRafda gmar g [3]1

PyPDF2 UMIRM WSl &1 SUANT pdf  geaifeg gomell & g fereaferiad

Re & wce farert & forg fam ST goolifeesr @1 gweitor e o 2

2 3R fYdTel U ST BT FTA =ROT H N

ST ST & [6] | . ka'"” 5
FolNeX B AT 'k, SCRI

(11) SeT M—YRRAT (SR TG IR ddh-id) #ie T iy

(Data Pre-Processing  (Text Extraction

Technique)): 3 =RT $GE B T aRETET JMICYC : TS dolves DI olddl T

ol © 3R fafi= TaRe TRIg IR ddhTdl fepam _

P ST RS H-ARRAT A o AT 1 STNSA FQ IR A Wy A

2| fRm fre gem & forg e & 're $IgE o R ST BT IWAN

TSN BT SR foharr ST 2 | Tefya< @D JSON WIsel # HILIT P |

B g™ @ forv urged &Y NLTK agal @RI 2 @ 0 ¥ 1 @ 49 [uaRd Sl R

&1 SUANT fhar oar ¥ W-uRiRd AF—HaRT BT ] @Y |

qdbiId AN PR & d& GRSl Folll  =RU[ 3 - IR UIsE & WU H STT

BT 8 3R 3T & =RuT & forw o1 foar Ak Ser fdgeit @ &g g |

ST 8 [1]1 WO 4 TP Sl fdg BT Fepedn A

(mean) dTel FoReR BT YT ST

Bl

(12) TRIETVT STRIE WR TR< daexigoie (Tf-

Idf d@exgoie) (Text Vectorization on
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Rt 729 il vd €f. fa e €1 RBie, "FoRex PR 3R $cric ¥ gRad+ ®Nd drarsiel qiffeRor ... .

IR 5 : TFe¥exX mean Bl ITSC BN |

RO 6 : TRV 4 3R 5 Bl 9 Tb GEIU 4 TP (b FACR AATDIA H PIg dacld 7 8
I |

RO 7 : AR HEIES IR FoReR JMSTHE Bl IR ISy AT s FolReR Pl ofdal didT
T |

UNRRA 2:  rtsrer gofiamor

ST W™ @I AT

3MICYS : TP STl Uige $I olddl

RO 1 IUTANHA F pdf ®I H IS & HU H ISl o |

RO 2 WIUGS IR faRM g geM & fog NLTK @Rl 3R N[elR TaRIuR &l TN

BN |
TROT 3 @ IARIIT NSPH Bl Fell< XA H g& & oy Tfidf Vectorizer TS &N |
RO 4 LD AR WG D G AG8H Yed BRI TG |
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IO 5 . YRR Sl W Hied fhe &Y |
IO 6 G ST WR TP UfSaRT B |

uRumre 3w ==t

AT ToTTell hHdd & d8d, aIfhe Ugad o Aefd A= geeraet & ugar & S
g s forv weargelt & siftm wu < & forg fafa=T <@l ok uf3amsil &1 SuanT fear Sl
2 [10]| 99 WNAT®I BT STINT A §U I8 UG STANTDHAT BT I ARKIAT AT ®
€ Y™ B ST B | Th IR SYANTHRAT dART 39 8 O W), 9 A0l iR menRa ye=raett
T&Rid 1 STgl | FreforRed afhed Ug= drell @l Urd SOl g: 1) gf2qaaT (Extroversion),
ii) H*ﬁﬁcﬂ@ﬁ'[ (Neuroticism), iii) TgHadT (Agreeableness), iv) AT (Conscientiousness),
31) G (Openness) | U@ 07 BT ARHIT fIREARIT & AR Tga DI AT 2 |
e Aol & S 10 HEdYUl HeAEael B Ygar Bl Sl § 3R SUIRTHAT Pl FAT AT
% IR W TS Pl S ¢ | ATSHE Whol 1 9 6 T 2 | ARHS Whel Pl dog 39 YR &
T B: 1 IS, 2 IMIF FU H IRTEHA, 3 RIS, 4 T, 5 ARG ©U A FgAd AR 6
ead | falRad Saat 1 TeHTael! U &R © |

T 1 ARhed UEATS YLATACH-3MeRd U olaell FoIge

A~ [HE TRl Thel (1—>3r=Td, 2—>37® &Y
IROT [ A EAd, 3—>3MHEA,
4—>qeTe], 5—>3TRh ®©T I
£ HAEHd, 6—>HgHd)
5 1 2 s la s s
;é 1 H rdt o 9 |
S P H Sa1eT 91 TR Rar & |
3 H @ & dr9 Hge 989y Rl g |
E‘ 4 ¥ o w1 ¥ |
5 H qradid I BT & |
6 T U HEd Pl 980 DA B |
7 # gifdai & &g ITT—TT AN I d1d
PRl E |
8 el AU 3R AT 3PN HRAT UG
EEIR
9 qel JATHYY BT DG a7 F DIy U
T8l 2|
10 |[H o9l & U 9nd YEdT ® |
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H I W qETIUR &1 STl g |

H Srfrpier AT G YEdT & |

qe1 dIoil P 2 |

131w & B g% HEg™ BT B |

H e & foved 8 orar & |

H ST | ORI B ST & |

H 31T S 98d dEdT & |

H?ﬂﬁ?g@%ﬂ (Neuroticism)

RN J8 IR—IR ggeidl Y&l & |

© |0 N o o~ W N |-

H e & e ST g |

N
o

S SRR % BT & |

—_

=

1 AT A feeradl 2 |

H AN BT YA BT & |

S ORI BT AR eI |

oW N

I AR AN ) wEerat § prg
faeraad 981 2|

T g2 HIF 2|

HFEHAT (Agreeableness)
~N | O

3l Ird | gERl H Blg faeredl 8l
g

¥ Rl & foru g9 ebrerar & |

H Rl DI 9raell Bl FEgT BT & |

H AR B 89 789 BT & |

H gAY IR Y&l § |

H AT A SER—SER BIS ol & |

H fdaRoT W &9 <dT & |

H TggS BT B |

H B STeg B PR odl & |

D |O s W N |-

#H TRR I B S Sfd I W
qIOT RgAT el STl & |

Hel 30 AN gIRT AT AT 37Teer gds
g

H 39 oAl A 9T & |

AT (Conscientiousness)

H IS BT UTel BTl & |

10

H 399 & H WP F |
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1 R UN Uh g YTdall B |

2 T Y ARl &1 |FAsH # Hfers
Bl 2 |

3 W U VP STid HedT |

4 21 3P f[IaRl ¥ &5 el 781 2 |
5 TR U g fIaR 2 |

6 A HeuTIRh 3! TET B |
7

8

9

Y99 (Openness)

H Ao BT STodl HHS A & |

H PfeT el BT YA HRaT & |
¥ Nt R Aew § 99 I €|
10 |[H foart & w1 €|

L

Cde 2: FARER AHR 2 I 14 P AISYA 1 BT 3MICYS
Forees |[afthd |@fhd UHR

BT |FeReR

MR

2 del¥cX 1 [3]H] Ed forg YATYT (Openness to Experience
3  |FelXN 2 |3ATHT @ foru AU (Openness to Experience
4 FeINCN 1 [3T]Hd @ foru AU (Openness to Experience
5 FeNCN 3 [3T]Hd % foru AU (Openness to Experience
6 FeNCN 3 |3 ]Hd % foru AU (Openness to Experience
7
8
9

)
)
)
)
)
FeINCN 3 [3T]Hd @ foru WATYT (Openness to Experience)
Fel¥cX 4 |ATHT Ed %I'Q NI (Openness to Experience)
)
)
)
)
)
)

JelRCX 4 [3]Hd g o1y g ATIT (Openness to Experience
10 [deleX 2 |3JHd Ed o1y NI (Openness to Experience
11 |deleN 1 [3Hd @ o1y WY (Openness to Experience
12 |delCX 10 [31]Hd @ o1y YeATY (Openness to Experience
13 |[Fel¥CX 4 |34 ] % o1y AT (Openness to Experience
14 |FolRcX 3 |37Hd @ forg YATY (Openness to Experience

I 3: HiSYel 2 BT IMICYS (ST AT BT ATHR 100% A 40% )

SCRIC BT HR  |AIds Mvd THR
100% SEICEIRED 50.0

60% SEICEIRED 28.57
40% ST IS 14.29
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Parsonality
Extroversion
Neuroticism

Score
Score in%

0
S, Vet o, “ong, Ve,
My, Ol Mo,y Mg
= 7 gy 2,
s

Personality

From the Cluster of 9
Your personality belongs to
7_Cluster.

Neuroticism (N) is the personality trait of
being emotional.

s 2: /ISl 1 BT ATICYS (Fel¥eX DR 9)

Ig IR AT © b Afe FoRex BT PR

Role Score

100 Job Title

Advocate

Arts

Automation Testing

Blockchain

Business Analyst

Civil Engineer

Data Science

Database

20 DevOps Engineer
DotNet Developer

B ETL Developevr

| ]
80 u
]
]

aresonpy
Bunsal uonewoiny
15hjeUY ssaursng
33usps ejeq
133u18u3 sdoAsq
Jsadojaraq 113
dH
$53U3I4 ppUe Yi|esH
133U18U3 [EINURYIBN
1a8eue | suoneladg
Jadojsnag uouyihd
sajeg
FuUIuBISa I

100% Dataset
JOB TITLE

Your resume is match for "Data Science" position with "100%" score.

forF 3:100% Serie W fdar
PRI gY HISYA 2 BT AScYe

fafy &1 STINT BRb FATT gl Bl qfa=gqro

gadll, d9 AfedH gar TV Afhad TR faarR
o ST © | eifdeaH Iftha Jod 3Tel WK

I Bl 1 ofd & I=arcdsd 79 &l Aviidg
A4 H g & fory Fapa—uRad() fafer &1

@ AU @ B 81 g Aieyd § NS
BT § 9 dadt dIRING urey H fAfw=
AN TS ATl & NogH ¥ geYe foram o
Tl 7, dfed W & Afthd & UM & fofg
At 1 & ded ¥&eH uRem R o AR
e Sar 8 SfR FA1fSd fam Srdm & | 3FTedl
Rerfa GISIuw ooy § ARIY 7Y AT & |
pdf BT &I UgH & oIy PyPDF2 @TSsRY &l
SRINT AT STar 2 | JFTel TROT W—HrRARAT

STINT BT 8| yarfad yvmell o 3w
BT B S Al Ndd Afawarh & SR
R AR RO BT UTfhehel ATSSYS 8 Sl
100% ST TR fdaR &xaT g1 <add 3 T
9] BT ST 2 Sfd ST BT 3MBR 100%
A 40% dH = 811 2| fF 3 fafr= dre
Mpl & oy IrEREl BT ST ThR
Teffd HRar B1 100% I 40% & 919 ST
B JBHR dGaa- S I8 Ieaa¥ WHR dTet Afe

2 S NLTK dmgsiRl iR W[eR UaauRE &l
STANT e [HaT AET 81 U6 IR qrErsiel
AP B S WX, Tidf Vectorizer & UfRIfara
Jfecide BT SUINT R 39 oiahE fhar
ST B I8 PreR Afgwry S~ &Ral & ST
AT & AU & foTy 3Mavdd 2 | FTel =aRoT

ThaH A MYd 9 W eifaH w9 ¥ faar
e SITQeTT | S 918 T &1 ASIdhal yga
@ Se¥T A ARhed BT YAl T SR B
@ M¥F @ ggaE & fog 5 AT ¥ 1S
HT AT IGT dTel 10 ST ISP Afehat

&7 g+ fear g fF=faRad caa 4 Theral

ﬁ, el dlsﬂ‘?l DI SUYYNT BIdl %\r SIS

FATRIHIIR ASeT BT @l dRad 3R predict()

3TUTT & AT 10 ARKAT BT FSTYS <l 7 |
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STA 4: 10 ARHAT Bl Arpar

Al 10 FRpAT ¥ F 7 IRHAl BT

P ofifs &t srfarerarft T oYs e & iR 3 aafpal &1 Tad ©
afs  (See  [Hied Wie (el | 3 ¥ IOT BT AEDAT 70% T AT
BT IATHR ge™ & foly T=IHe A= ddie a1 XRad
afp 1 [100%  |Ser dsufie v THAIT T ST fHAT ST Hhell 2 |
60% SEICRIRED 5. forepy 3T sifosy & FAraend
40% [T syl Frgfs e @ Ao
fh 2 |100% SEERIRGE el TR 2 iR T W W iR WA @
60% sl dhe 3MIeIEHAT Bl © | Afh & Afhed & AR
40% __ |SeT dsiie faftre e @ Rl & v arrerer @
@b 3 [100%  |Ser d=ifid |a%e Tfipad H b oy, -1 iR ARYE &I
60% SSKCEIIRED ora faeryor Suanft gftewrr 8| g8 HAfed
40% Tif3® o 3 Afeed R MR &:
fh 4 [100% qrIY SIqUR__ [3Ahel [ i) Afhad &I Ual T ST d—HI=T ol
60% ST JSdh AT TR &1 SUIRT dRe aAufh &
40% TRI STATR Ffhed BT IaT Il & |
fth 5 [100%  |SeT d=id el i) grarerer affeRer RdT SUaT 3IRU%
60% SRIT FONTRR TR Al BT START RSB AIB ©
40% T e UBR B Uga B4 B g fhar Srar
=RF 6 100%  |<Serw IRate T 2 | uRom faveyor & AR, Aisa 3fud
60% e TS I B HRAT YT BT 8 3R 70%
40% @HW ASIhdT & AT ARe @ Albs IfEd
i 7 [100%  [Ser dsfHe AH i mw&@@%
22:2 z - STRITT PR URATAd Al B FTdhdl
= # GuR foar o G 2 9t TR o
D 8 100% |SeT Il Hd BISd BT AR TdR 39 AfSel Bl 8}
60% SISk R ST Ahell 2 |
40% NEISRREEED
Re 9 |100% IR fd9eiyd  |3TrThd %fra T A U MG et A/ AL
60% SEICEIRED fect ersaracit
40% IR _{Ieived Alphabetically qUMHTCTT STgehiia fEa
afh 10 [100%  |Sr dsifre | isr?réidgltie;nmlogy NESEC|
60% SERIlLED Agreeableness qEHTdT
40% URIR SAeA Conscientiousness | graafsar
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Data enrichment | ga7 dqefs
Data gathering ST ThHATHIT
Extroversion a‘%‘:j’@?ﬂ
Natural Language | yreferes 7 wRiRep=or
Processing (NLP)
Neuroticism q:ﬂﬁ@?ﬂ
Openness AT
Optical THINH AUAH
Character s
Recognition
(OCR)
Pattern teq gga™
Recognition
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AT

IBRT AT SIHRT TeTs HIRA DI Yo U Bl © | SIHRT Ub HE Hell & WU H favd w3
aRiE B | olfd 39 91 @1 =4l 81 © & I8 98d [Asiad dieiie! T € | I8 do-ie a™ ga
iy Rig & AwIdT & 9T 9 Fell off W& & | o dR WX, W g4 AM e eds dd e
BT ITINT PR Uclell QIR dTel Widel g AR GBI TR fby S 2 | S @ giar R
# 9gd AIH | 81T A 99 a1l AT B9 @ A S9! AHR AT A1, YET TR By a1
&I 1 {31 1T | AR 3fSTdhel d¥ad aroiR # ¥l ITe &l 99 & ol Y& S dl
SR & | offh 39 &3 # 39 He 9 HOfd Afdsl & HH 7 | a8l fedl faRiy Srawr ST
DI FE ST Dl IYEdr o FiRT & &1 93 foar 31 2| gEdl &% & 993H & fory
IRIRAT de iR Ry R fafdy S fafr=r Syl &1 SyanT fear 3 2 |

ABSTRACT

‘Dhokra’ or ‘Dokra’ casting is an ancient art of India. But it is not been discussed that it is also
a very developed technology. The technique has been carried out by generations from the time of
the Copper age, i.e. Indus valley civilization. Generally, thin-walled hollow utensils and models
are produced using the lost wax investment casting technique. The Dokra products are so popular
worldwide. The accuracy of any product is essential now a day especially for selling a product in
the international market but in this field, there is lack of data related to this issue. The accuracy for
batch production was tried to determine for making a particular product by the artisans. Different
tools like Frequency Distribution and Six Sigma (6c) methods were used to understand the accuracy
rate.

ST o Six1, g a1l FwIan, A/ AR Faer gelts ufshan, W9 SouTed |

Key words: Dokra, Indus valley civilization, Lost Wax investment Casting Process, Batch Pro-
duction.

1. uRE
QBT IT SIHRT (‘Dhokra’ or ‘Dokra’) @clly Uk URURS AR €1 Tells AT HINCT

50 O BIR G H AT O S TaRT U, ISSN : 1549-523-X, dN: 21, 3% 2, AT 2023



AT M, AT ARPR, A& HAR JHAIOG UG URNid HAR Tl "SIHT Solls dI Y&dT Bl A9

(Casting) T & [1—2] | SHST el e Rig |t |awrar 9 fAaar g [3] | sifearil dRIR
3T A1 $9 WRWRT Bl IR W BU © | BRINIG, SIRGS, Sl 3R 4 & {o T H
SIp)T HRIRI Bl T 8 [4] | 39 GaRA bell & WD ®g Helfal [5—7] 5 €1 @ig g8
AM 1% TATS THAID BT ITAN HRS Udlell QIaR dlel WiEel a0, WEel Td 319 HeATPH
3R AT &1 T o S & |

AT Hell Gt fawd # uRig B Sl U8 Ud sMHd dedia 7, R wu 9
Ifg® IR H 999 @ oy SIeT SART B YT ASTdhd AgdyUl o | SIHY SRERI §IRT
g1Y Y IATET BT Ygal A9 & U F8f T AIST a9z T8 2 | 39 AT &, faRyax
B S & oIy TR fHa1 11 & | T Sred & oy 39 faviy o fdar | wdiawmdan
B FH3H @ fTY ‘Frequency Distribution’ (Sl fId=oy aRaRar faazen) [8] 31R * Six Sigma (60)
method’ ST fAff=T TRORITA A=l SUSHRON BT SUINT fHar 1 |

2. AT B ufekm

AT HRIRI B AT DI SN & oI U TN GIR {31 47| U 81 MR SR w4
% B3 RIR UH 3R S8 Tdd (fiF —1.a,b) T &I IRGeIT @l T | & |9 (RIF—1.c)
# gl Sraax 99 ugel el &7 3R (core) (RF—1.d) 91T 7| 3@ 9T & 918 SH D
SR A A HATHId =0 T (REF-1.fg) | 99 B AT & SR HE @ H8 U= W Id 2
(RrE—1.h,i) | TR &1 ST @ oIy M S8 @rehl & ot 21 fel & &9 & & Re
@ M & dI€ g9 Mgl H IR A B dF SHH T ST 2| AR g et T Rerfa
# 8 & 9 H el 9l @ ([RE-1) | ST 8 O @ 91 @ Bl Ared] SUIRd a%g, Pl
e Simar & (RE—1.k) | ofd # ofrer uiferer axa sifow SauTe sRga o mar @ (Rs—1.) |

sl BT TR, /M BT g iR fedt & dh (A & ar) & fore uge ar arfera
—1, 2 % Arvflag 2|

f3.1: R U & TR & =ROT: (a,b) A UM TAT TFb BT AISHEG IR, (c) Al
(d) TAET BT TR, (e) M P ald HRIR, (f,g)— A &7 <, (h) wrifAe gl o u=q,

@D

T avg
SIDEiVIEW

SIDENVIEWY

(@) (b)
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i i

(i 0 ® 0
(i) FET & ARl A, () Mo & 98 TRA old el & did — dRe ©g STell Sl &7 &,

(k) TIfET RFeq & |1er 3ERT Idmg, (1)— IR RHgR &1 acA
qrferdr —1: gl &1 AR &R gl & 91 & fory vy |arf

fAE) 3R XA &1 TR | 3ragq
1. |fMEr @1 IR | FRiese el (Kaolinite clay) + Am@et @1 AT (rice husk)

(Clay core) + 3 & MR (Cow Dung)
2 | & @ Freiierse el (Kaolinite clay) + dmdel &I 9T (rice husk)

(Clay Mold) + 3 &7 MER (Cow Dung)
3 |91 faferet (Silica) YT (FeT9)/ &%)

qifereT —2: HF &I ST & ol wgeh Al

AT DI A BT SATEH UHR— 1 [IPR— 2 [ddR— 3
1. | ugifer® erR /= (Petroleum tar / Pitch) 65% - —
2. | EreT &I NI (Sal resin) 35% 40% 20%
3. | #gHadl A9 (Bees wax) - 60% 20%
4. | ugiferm® & U< o WRIfth A (Paraffin wax) - - 40%
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3. ufRdumd 3R 3raciied

AR U @R Tadh ST & I W, E] &1 4R, A &1 GXal, Sells ST
% gl IR qENT ATl BT A19T T SR R faafa &1 udr o= @ forg omm @t 78 |
3Tl (dimensions) &I f=TaT (Variation) & &R &= & oy Mgy fAavr (frequency
distribution) @V TUMT RIT—RTAT (six Sigma or 6¢) Thel & AER DI TS |

3.1 arorerr yfshar

JEROT (Variance = ¢2) 3R #Fd fdge™ (Standard Deviation = o) T 9qe IR (1)
3R (2) # fewmar T g —

o2 = N (X—Xm)? (1)

N

o= [ELOtr 2)

JEl, X = FRhTa SHaT (Individual population), Xm = A& SHEIT (Mean population),
N = T & G (number of sample).

WHRY &3l Bl AMT & AJAR AT 68% IAM 26 &5 & AlaR 811 AMMRY, 95% AT
46 B IR 3R 99.99% MM 66 &3 & HIAX & AMRY [9] |

3.2 Rigy @& U= 3R gamha & 3mamedt faeciyor

T B |

3.2.1 3MAdA! &1 fdaRor (Distribution of the Dimensions)

T T, BIC I, 3i9d A AR AT I &1 $arg & fAaRor &1 7o & g 3iR
fE—2 # iR o3 & BRI &1 ¥, o — 3 | RigR o & dd & a9, - 4 3 iR
9H B Hdm, FIF— 5 H R a3 &1 gadh IR 53— 6 H RigR U3 & gdd @l HdAlg Bl
faeRoT fawmr T 2 |

3.2.2 3MAAT &I fqactel (Deviation of Dimensions) 3R IRaERAT faazor

(Frequency Distribution of Dimensions)

SR AFE faaa den fae a9e fages @7 ToET o T8 (@rferdr —3) &R o —7 |
IMREd g Ty RigR U iR Td@ & forg IRaRar faarer Raa Rer (60) Whal H IRRAd
foar a1 iR drferd— 4 R 5 # ARvieg far T
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Clay Core: M Mi Avg — M 51| Outsidedimension: 4 Max v Min e Avg — Mean
51 W:)): P:trteern:A A aaaxv - Irl\‘llin. o vlg\vg e;l:an Inside Dimension: A Max  Min O Avg — Mean
N
A A - A
S . “ . a .
A A v . v . . v a
—_ o A — =~
£ v 2 2% o g M *
E/ 2 £ A a v v
= 48] A v < =~ . .
A A
‘% A o ¢ > 4 s § A v v a N N A
v v ® A ~ s o A
E . e . v . A o E 45| © o v o o o
8 |~ =+ X L. - . - Z Y e . . _ _ Y = ¥ a
5 . * * . v - N o
451 vy - A oA
. o ) ) v
M v 42 v v v
1 3 A p J ) i Q O b T T T T T T T T T T
r2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Sample No. Sample No.
(@) (b)

fom—2: Rigx sl & BRI (Lip) & Al & v, ofg, 3R Med faaRor: (a) g &
e, AF &1 e (M UeH), (b) TS &I e AR 918 BT A1

Claycore: 4 Max v Min ¢ Avg — Mean 39, Outside Dimension: 4 Max v Min e Avg—— Mean
38 Wax Pattern: A Max v Min & Avg Mean Inside Dimension: A Max v Min O Avg — Mean
—_
FaN £ A
A £ : .
= A A 2 v a
E ° 0 v o E36] s 4 - s . 7
T —— — il
3 v > 8 b 7 : v 7
o 4 o v
£ Vv 5 A &
2
8 a @ 33 4 . N o) o A
o A £ A Ay v o v , o
34 * * o O Q A . v
'3 v A 6 - = Z 7 _— - = - — =
4 S . 4 ° 5 v
1] v v $ T : 4 v =] %
s @ 30 v 7
32 T T T T T T T T T T T T T T T T T T T T
1 4 5 6 7 8 9 10 1 2 4 5 6 7 9 10
Sample No. Sample No.

-3 %ﬂgqﬁzﬁaa(Base)E%quﬁaagﬁ?eﬁﬂﬁﬁmw (a) THET & 3w,
A @1 e, (b) gend ) afex @ik aTeR @ WY

Clay Core: = Height — Mean Outer He_ight: u H_eight—Mean
Wax Pattern: 1 Height Mean Inner Height: o Height — Mean
; : E, )
5} 5 E}O_ . - L
20.84 =] n =
I m] o o ‘E = ‘ bl
[}
E O 8 L] (=] .
= - - - = = =
E 0] = L S " . 218' o [
=) =
7] - - - - - — - — — - =]
s ‘© n
. . == . ;
19.21 16+
- 0
1 2 3 4 5 6 7 8 o 10 1 2 3 4 5 6 7 8 o 10
Sample No. Sample No.

(a) (b)

fF—4: IR 93 & ®& (Height) & AUl &1 W, ofg, 3R 3fd faaror (a) Mg &
3fewll, A &7 2, (b) TATS BT 3fEx IR &R & A
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Claycore: 4 Max v Min e Avg — Mean
52- Wax Pattern: A Max v Min ¢ Avg —— Mean
—_ AN
£ o 8
£ 504 v
8 \ 0 X
I
g 81 v ¢ o v ‘o
© & .
7]} A 4 A
© - = . — - - - — &
m 46 v v A + v
*
v ¢ ‘
44— T T T T T T T T T
2 3 4 5 6 7 8 9 10
Sample No.
(a)

fera—s5: RigR urd & @b & fb-IRI (Base) @I AMI & WY@, oY, AR 3fFa faavon:

Outside Dimension: 4 Max v Min e Avg—— Mean
Inside Dimension: A Max v Min O Avg — Mean
481
E R
£ A . v
eyl v
E y hd N A Y
o % M g A
A a ° A
2 . o &, 8 « 7 o
o “ L - z v v — F — —
o
- s © 8
v v 2
44 v v
T T T T T T T T T T
1 2 3 5 6 7 8 9 10
Sample No.

(b)

(a) ST & 3fgN, A BT <fdl, (b) TS & 2eR IR dIEX & A

Clay Core: = Height — Mean Outer Height: = Height Mean
274 Wax Pattern: o Height —— Mean Inner Height: o Height — Mean
24 =1 (=] J D - 204 = " - L] u L L]
o - o u M
£
= 184
-
)
5 18 m] m] .
I - [ [
. .
- - - L . - _ Z — 164 o - -
15 - - - - - - - — -
n =}
[ ] [ ] o [m]
12— T T T ) T ) . 14— T T

Sample No.
(a)

10

Sample No.

(b)

fra—6: RigR U &1 TFH & P& (Height) BT AGT BT W@, oY, AR AT IR (a)
fBEY @ ofcwAl, A &I 3T, (b) TS © 3fEx IR 9= B A

b~

ZALip 2 (77 Lip 3 s 3
s ([ Base — [T Base py 71 Lip —_—
E © |Height _ £ — Hei £ [T} Base £

- Height :
é £ £2 | Height =)
cl c g c
S §! S| 8
s B call gl
> '; -; 7/ .;
[} [:+] @ |7 [+]
=l pper Lower Q0 pper Std. a0y pper . (=1L
Dev. Dev. Dev. Dev Dev. Dev. Dev. Dev. Dev.
RS &1 FFa-AR AT FT T G ST
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2 [ZZ1Lip 3 T 3
‘E-\ = [T Base —_ ul;: =
E —Height £ ... |Base £
é E EZ [ Height EZ
c1 c = c
S §! - S, . s
k] 5 : ol il
> = = FEl
@ [} [N O |/
=1y ao Upper td. Lower a0y pper d. oo e N
Dev. Dev. Dev. Dev. Dev. Dev. Dev. Dev. Dev.
AT FT AT JeTaAt =T Tl I

qrT Y TFheT
-7 RigR U3 &R TFHA & A H FUN a9 (Upper deviation) = fa=rer
(Lower deviation) 3R A% fd@ret= (Standard deviation)

ATfer—3: RigR UTF 3R T & fdge™ (Deviation) T IO (mm)

R 15 B 1 T N I 1 o e M R ey | oiNd [ FHe | ) = AT
A1 Ao | faged | fages |[f=ar | | fAgew |[fogem | fagem | f=an
mm mm mm mm mm mm mm mm mm mm
IR U &1 AR RIGR ura & HM B A=
fpa_T [46.47 | 0.89 1.52 1.47 112 |4857 |08 16 1.07 0.98
ad |[334 0.41 0.7 08 037 |36.14 [0.39 0.51 0.65 0.61
®Hg  [1985 |034 0.26 072 X 2065 |0.42 0.65 0.65 X
T [ 4427|115 117 1.78 114 | 4808 |[1.13 1.07 2.23 1.18
ad [3212 |o7e 0.81 14 088 |3587 |058 0.44 1.07 043
P [18145 |14 1.02 277 114 |19.04 [1.2 2.32 1.59 X
faI_T [ 4632 | 1.08 1.71 1105 | 0431 |4882 |1.09 1.67 1.81 0.435
g 1575 [1.37 222 1.23 X 2388 | 057 0.88 067 X
TS B @ 918 gIh BT AARS ATY TATE B @ 91G GdHT BT I8 A1
faI_T [ 4524 | 045 0.75 0.82 0595 |48.46 |0.53 115 0.62 055
Eid 1567 |0.45 2,66 1.23 X 2333 | 1.04 1.54 1.57 X

dTferdi—4: RAGR U3 IR @b & fd-IRI &1 MMgfT faavor (Frequency Distribution)

AT &1 I=a:arR AA FT aran Jewal caT Rl =
4 4 4 6
> > >
o 1 Py 24
o =]
™ |5, 2 :
| T T z 82
g g o i
m I8 W 'S
= 0 8= %B| U
Qxb—a.%’c % 3| Y = 0, —060%:520'
100% 100%
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dTfererT—5: RigR UTa 3R gadhd &7 Mgy fIdRT (Frequency Distribution)

e @t A & AT | TATS BT ATHA AT | TATS BT dT@<l A1
SIEVANIRY
SZIG] 26 |40 |60 |20 |4o 66 |26 |4c 60 20 4c 60
(%) | (%) | (%) [ (%) | (%) [ (%) | (%) | (%) (%) (%) (%) | (%)
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3.3 a1g faecrwor

TATS B oy UG O1q @ IS AT difeld— 5 § ARvdE © | IR fageyor
A g urar T fF A fiad (Brass) 2, RTH 60% €T 3R w19 40% Rid T 1 39 ool ded
(Muntz metal) B8 ¢ |

3.4 37dclicpel

TINT & gRomat 9 fe=falRad fota forar s oaedr @

i e faveryor | uar g & gelg @ forv 60—40 Widet (60—40 Brass) [10] &1 STANT
fopar T 2

ii. & T @ forg smafRy faaver Ryess R (66) &5 @ Wiar uig T E |
iii. fAedl & ITUR, A9 & I IT TS IATG B SR fbdl Y 3ravem # ™ & fdaa=
Ry R (60) &1 & 3R o7 |

iv. TR & A9 3R Has b AG [Agaq, I b I b J-G A I ST BT 8 |

fareeror AT wRar € 6 gol it | 1f¥e fa=em 2|
qrfeldi—6: €T BT BT IS fageryor

grq P NS I | ufaerd (%) grq B RS T gfcrera (%)
1. |dfar [Copper (Cu)] 60.72 4. [feA [Tin (Sn)] 0.37
2. | & (Zn) 38.76 5. | &I=T [Iron (Fe)] 0.07
3. | @IS [Lead (Pb)] 0.05 6. |3 A 0.02
4. forse

B A ST 30+ SAD & e & (77 IR 721 8 Gl 81 ST dRERI
BT YA Ge BT faRaw=gd &1 udr 1 7 | 9 fha & g &R Ay am R o, 99 96
IRUR® TH-d! A & S96 BH BT STd Tsdlel el B8R a9 dd af¥ds e § I ufovaef
TET PR TG |
i R IWUEP a8 YN dRE F BRI 9 g9 U © | R W 3 <@ @l e {6 aR s
Ry R (Six Sigma— 60) &3 & 3fex |
ii. SIHT & B T IRV BT B A A BT & | fHl I3 H1 ST A1 BT © | J_f uieor
I Udl g Y&l ® b Bl ff =aRor & s &1 /19 e REET (66) @ &5 § &A1 B

iii. I @ QAN BT A [daa bRl & AN IR HAls & AFSD [daa_ I Biel 8l ¢ |
fareeryor MG @var 2 & geot Tl # i fages 2|

iv. @IS ¥ dHNe e R d W) PR UGt 8 dl adbd! ©d 4 9 Jq<€ 8 o
=l
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9 M BT Yocd T8l © o, TAN <7 qet:

B AMfeIR PRIR S el A 39 dP-ilh
BT AN BR T 8, ITD PMAEI B AP
forar T it f% 9gd & ddveEe 7 |

e U H UYH 3ol AR B AHATRID
f&el ersaractt
Alphabetically sorted | gofgrer SREIEG

terminology in En- ) sreaTaeh
glish

Clay Mold 8 & |

Core AT BT TR
Deviation of m G2 ﬁ'ﬂa’;{
Dimensions

Distribution of the Di- AT BT fAa=oT

mensions

Frequency aﬂqﬁ faa=oy

distribution R

Lost Wax investment g amyRa AT

Casting Process m gt

Standard deviation e fAee=

Wax Pattern a9 &7 99Ty 99
Eakskll

TR

39 &1 BT AICTE (All India Council for
Technical Education) gRT AICTE Doctoral
Fellowship (ADF) & #redd ¥ fa<r qifvd faean
AT o | oikgeh SedyR favafdened & grged
3R Wl Sl fewm ofR fde-r &

RBreuspR # MU HHPR & I8IRT & ol

SIGIEI

(1]

(8]
(9]

Mandal, B., et al., “Characterization of a Pala-
Sena, high-Tin Bronze bowl from Bengal,
India”, Society for Archaeological Sciences,
(SAS) Bulletin, University of South Florida,
USA, (2008), pp-12-17. Doi: https://socarchsci.
org/images/bulletin/SAS3103.pdf

Mandal, B., et al., “Hot mold casting process
of ancient East India and Bangladesh”; China
Foundry,Vol.- 7.2 (2010), pp-171-177.
Mukherjee, D., A, “Comparative study of
Dokra metal craft technology and Harappan
metal craft Technology”, Heritage: Journal
of Multidisciplinary Studies in Archaeology
4: (2016), pp- 757-768. Doi:http://www.
heritageuniversityofkerala.com/JournalPDF/
Volume4/43.pdf

Paul T Craddock, “The metal casting traditions
of South Asia: continuity and innovation”,
Indian Journal of History of Science, 50.1
(2015) pp-55-82,

Roy, S., et al., “Precise filling time calculation
of thin-walled investment casting in hot mold”,
Journal of the Brazilian Society of Mechanical
Sciences and Engineering, 42:552; 2020. Doi:
https://doi.org/10.1007/s40430-020-02634-6
Roy, S., et al., “Quality analysis of tribal casting
products by topsis for different gating system”,
IOP Conf. Series: Materials Science and
Engineering, Vol.-1080, IOP Publishing; 2021,
1-5. doi:10.1088/1757-899X/1080/1/012014.
Roy, S., et al., “The effect of gating system
on quality of traditional rural metal castings
of India”, Recent Trends in Industrial and
Production Engineering, Lecture Notes in
Mechanical Engineering, Springer Nature,
https://doi.org/10.1007/978-981-16-3135-1 27
Kozak, K., Statistics Using Technology, Second
Edition, Lulu.com, 2015, pp-40-44
Muralidharan, K., Six Sigma for Organizational
Excellence: A Statistical Approach, 2015,
Springer India, pp-564-568.

[10] Mandal, B., et al., “Understanding alloy design

principles and cast metal technology in hot
molds for medieval Bengal”, Indian Journal of
History of Science, 45.1 (2010) 101-140.

Joleft @ax gt # orgAifed o Sifel fasm WeRToT, ISSN - 1549-523-X, aW: 21, 3fd 2, e[ 2023 59



ofer U= / Research Paper

GLAM & fefotlea 81 & iU 3fueT ydee: UF 3R
Disaster Management Plan for Digital Data of GLAM: A Case Study
A ST Ud WhHAR A I
Pratapanand Jhal (Research Scholar), Prof. Om Vikas?
IDept. of Computer Science and Engineering, Banasthali Vidyapith, Rajasthan
2Formerly, Director, ABV-Indian Inst. of IT & Management Gwalior; &
Counsellor (S&T), Indian Embassy, Japan; & Sr. Director, Ministry of Electronics & IT

pjha@ignca.nic.in, dr.omvikas@gmail.com
https://doie.org/10.0524/VP.2024254982

AT

GLAM <rgiell (Galleries), Jed@rerai (Libraries), JfWeRINTRI (Archives) 3R |yl
(Museums) &T W&« WU &, IR GLAM HRIRI &1 g SR A= Aipfae -l &
HREV & AT I HaST A BT MMH S db ggar Al 7 | 3 fSRied $e1 g N
ANfTHIR AR &1 va R 99 11 7 | 3o 9l <fFe st & forg gw f$foiear Suaswon
BT TN SR © | oE-, BICHThI, FSARTHI, AT IBIST qar vAreE fhen nfe =M
% o0 aoIR # Suetel I IUBRT fSRTed wiehi™ IR 8 & &Rd & | S dold 8H TAD
e aga o<1 43 # f$fieer $a1 a1 R2 € | 597 3falrdl, favd WX H Sude ARpiad ARl
o1 fSftea ureu # uRafda o= & foy v& faene erdee fRaR arika | v enféfe #=a
(World Economic Forum, WEF) & g9 2023 RUIE & JAR Ig AT AT 11 & fob 99 2025
TP IR¥TH WR R AP 37 B9 463 TaTaTse fSfTed SeT 99d &89 | 399 I JMfeHier SeT,
ST EA18 T8l A1 Xeld @ fedhe, URia R, dfdhr oiFee onfe @t uriffaar sreadiferd &l
Ahdl & i APl Rl | e $er &l UrERTdhd Sredifors g1 8kl & | ARl
faRTe b1 WAReroT faff= AiRepfcier wReratl g1 fban Sirewr €, fo12 |g vu A afroibel GLAM
HeIY FEl AT 8 | GLAM Rersil gRT aiRgfaad f$Ried Ser &1 Rl d& Siierss uga
T & FoAd S8 U A8 gAKI BT AMEAT HRAT Gedl 7, iR d8 & w}fera fefotea <1 &1

AR AR B Ugd ¥ dIEx G |

AR 3fTdhel & JJAR a¥ 2020 H, < ¥R H PG 29 ARG A AfPH AgaR R qol
50 T | g AR AR B FEA H UAS a9 15-20% D R ¥ gfg B W@ 7, gaferg
GLAM Wil gRT Aivdhfas fSiiee Ser &1 dRervr ordd & A el 89 @ el |rd
AT Sl STRETRIE AT 9 717 2 | AISeR IR & 3feral Hivdidd fefifed a1 # 2w
B S &1 GG B ARITd Tafafal # M oM™ g% 89 & dord Al 8 Jadl 8, o
f MfSar RepfRiw, AfeAT ArgUeE, URey AgUTE 3R WehH AUy, MM | 39 uRg
d 9 GLAM SR U Aiepfad f$fied Ser @f ddarels s@fy a6 wRfda @ &
forg oM ¥ TRE § IR 2 | o1, 39 WM B U WiRpfad fSRica ST &1 gRen
@ fog gwee fefttea Ruifore? (ERRR) aMe O fadl 39T AFdT BT Sleg A Seg 30T
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P SN 2 |
Abstract

GLAM is an acronym for Galleries,
Libraries, Archives, and Museums, which refers
to the cultural institutions which are responsible
for maintaining and preserving cultural heritage,
and with a mission to provide its access to the
society, in general. Today, digital data creation
is a part of all our activities. We create most
of our documents digitally. All the gadgets
available in the market for creating texts, visual,
audio, video, animation contents etc., work on
digital platforms and generate digital contents.
Hence, every day we generate large volumes of
digital data which are born digital. In addition,
a large workforce is employed across the world
to convert most of the available analog data into
digital form. As per the World Economic Forum
Report of year 2023, it is estimated that by the
year 2025 around 463 exabytes of data will
be created every day, globally. Most of these
data such as air/railway tickets, parcel records,
banking transactions etc. may only have short-
time relevance but a significant amount of the
data, especially related with cultural heritage
will have long-time relevance. And thus,
to preserve the cultural history of a region,
community, or a country the need to preserve
such data is of utmost importance.

Further, any digital data which are offered
for online for access by GLAM institutions are
exposed to various types of cybercrimes. As
per the national crime statistics of India, more
than 2.9 lakh cyber security incidents were
reported in the year 2020. As the volume of
cybercrime is growing at the rate of 15-20%
per year preserving digital data is a highly
delicate but extremely important issue for the
GLAM institutions. In addition to cybercrimes
the digital data is also susceptible to damage
by inappropriate internal operations like
media refreshing, media migration, format

transformation, and platform upgradation. For
such scenario, most of the GLAM institutions
are not well equipped to maintain and preserve
their digital data for long term duration. They
need to adopt either the Trustworthy Digital
Repository (TDR) standard or some similar
standard to safeguard their precious digital data
as carly as possible.

ST oS AQT YUY, IFbIA HRE,
ST AR

Keywords: Disaster Management, Digital
Preservation, Trustworthy Digital Repository

(TDR), National Cultural Audiovisual Archives
(NCAA), GLAM

R

IMYFTH A & T |1 Uil &l
f$fitee Menfiat 7 95 fear 21 s &
TG H HOR, AUR, IR, ARG 3R
dfpT Sr &= § wifaert aRada emar 2
319 P TAT IYGRY AT FAH AT g
ST Y =1 fooddl ke & geraciae a1 fefiea
Henfial wR menlRa 7 81| f$foea wrenfiran
@ Fold SUBRY MG GEl, MMHR H BT,
oI | BH qAT U 3 e wraf o aw
B W W B T 8| LAl Bl R
T R B A FIEI fbar ST Hebell & 3R
IT deblel UH—IH I T I Td 9ol
ST AHAT 2 | TRl dd 6 GAT s 319 e
&l SR AT B Hafid T8l HraT 31y
@1 faRgd aref o9 wiel, Siffear ofik difsar
O ATl O Bl FHIIT BRaT B |

TAR O T A SMfAeiRe & AT
foron, S dfper, uRaes, fafecar, RS ar
NI, I FH1 89 ST & o & | 89
BRI B YAP fad 9ga a1 7= H fhiea
STl 91 2 | 39D Aedl I8 fRMId &
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I Al db B Ugd ARDID 3R A
eNFaisi & ford ga a1 € |

GLAM HIRIl gRT |igids f$iied
STl @I ARl ddb A Ugd e &
IREART 8| W 0D BRT & Told S
T % AN BT AEAT HRAT ISl 2, iR I8
Ugd W dTe} @ | fdeq anfdie H= (WEF) A
3ol If¥aes e ST Ul a9 2023
GLAM WiTeHl & |AeT IuRerd Aol 3iR
ATSER AR & G & RgelTh Gg DI |e™
T 3R TIR BT Bl Teblel MMALIDAT TR
g1 faar 21 59 RUIE & SfdR, ‘SIRRadhd]
3R afaeds GATRAT, Hiredl &I g f$iied
SEire! A 819 dTel o9 Gd ATSdR 3URTY ik
ARl & 99 Hgad I@H | Aga Bl |
eyl &1 A9 ' 6 aRee g
3ReRAT & T 37Tt a1 aul H bl warag
ATgR gedT "fed BN & Gl 3T
2 1. AENffRAl amadR W arFd el &
dra |re B SR §, R e aRemRawy
S GIeHl Bl FRANY IR HASIRAT ST

TH ST B I B

ST/ TSI SRl | 37U+ STl I JRiard
W o oy, Rl BI TS SMUST HeeH
AT (Disaster Management Plan) &9 @1
JMaeFHar B 2| WA SEUF H AUET
gdgE AT & giardl usgstl, udfa iR
fSfea Se1 9 wafdd J&i @1 Yaifhd &
&7 T fhar T B

fSfiea Sa1 & WRevr & fog, oS
fefSTee RUISTERT (Trusted Digital Repository
-TDR) & %9 ¥ AM® AR fHar T g,
SAfh ol T T R H daa &l Ruffored
B B ges fSfica Ruited @& wu #
ISO 16363:2012 & forg yiford fovar am |

GBI AT, YRA ERBR bl AR Hih
IREY G- ANfHSEITR (National Cultural
Audiovisual Archive - NCAA) URISHT &l
dd9R 2017 # a2 @1 YA ISO 16363:20
12 THITT oS feftea Ruiforey 991 &t
A 9T g3 | el SEIeR YA By
Jift fadwed 81 & IR g9@! fAwadr @
FHTIET BRI &1 BT 8, 918 98 AeHAHd
1, faxi 81, a1 B 399 | NCAA §RT 31UTS
TS ST WeRU AR YASHINT ISl & H/S
3feT Bl Y8l IR fBaT M7 B |

fBfSieat a1 @t upla Td 3AD @I B
genfert:

g Tfa | 8 | denfel e @
RO fH @ Uy # 9 fefied Ser )
T § 9 99 Y& BT 9I Fqad 97 Y&l © |
39 R B o9 fAreferRad eror 8-

— feRica wra Aifsar &1 uapfas g™

UdH SThT Ul
- ffea ser @

(proprietary format)
— 3T AT TRA & oIy AMaeIdh FEIIR

3R AFCIIR BT AT / YRIAT U ST |

aegfata:

—  feRica SRRl & JUsT y&eH ST &
3T HHA QTSR] TS BAR U 8l
g |

- fSRca @ & T & vga & &
I ARGV BT UfhAT Yo Bl Tl B |
ARETT BT 1 B, IAD! UgA SR IuARI
D Fd T dB b ford GARET FRAT|
I8 R1% Re—<m AReror &1 91q 781 2 |

—  fSfred wReror o1 AT # faw v
B T8I i 3T ey HiTeaTHs el |
qE

qifeTp=T T4
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A UH ER A @l 3Maegdhdl g,
Sl & fefiTee TReToT 3fiR AifeT @T uvrdl
BT ufehar & fory |

f&foteat 2e1 o7 JHT F Ul o & S
I fou freafaRaa aweies wer & 2:

Rwbfeior (Refreshing) — R nforar
A I P AU IAAH HSRUT ARIH J
S UBR B, TR T HSRT JAIH W)

RJTFAROT fhar SIar ® | 39 ufehar &

ST B fdeke # a7 SUP Uy H B
gRad IT 9STd el fhar ST 8 | Jg
gfohar aae

HERU[ ARTH & UHiad B I Sl Dl

GRRTT I §

ATSALE  (Migration) — HIZIT Hfehar
T UG UAIdh e BT Udh -7 RIRTH (3R
GIT) R GAHATUT Bl & | AU
ST UHR &I BIAT & — (i) ST BT U HIgel
Uy HUCRYT PR GAY BIgel HIRay
H WMART A1, A1 (i) TP SITaRfST
RICH ¥ TN W SRIRT AT ATl
G BT IUIRT e &1 2 |

ufadia  (Replication) — Ud a1 Afddh
e W ST @1 gftdae ufcal a=
ufapia BET 8| Sl Sl dacl Y &8l
®M W Uhd ddfdd & wU H§ HAl@
gl ®, 98 WYedIR AT BSRR B
fawetar, AFERT ol AT ATATD], TAT 371,
91 SN TTeRoi uerell & Hfi rcaferd
daeaefia et &) afe ffiea e
gfafert=r &1 o8 <=l IR G oY, T
SAG QUG I SYART g1 Y& Bl
AT 9+ W&l B |

3rfbeol  (Emulation) —  IHRUT
ot swmferd yumell @ fohareasar

(functionality) @1 IfAGHT © | SHEGT S

SACIGICEC B B E 2 A G | SR k)
qrareReT | fefoied aiielded &I Id Wy
A IR AT AT | 3890 r=iferd womredl 4
AT Ser @1 g Suarfl g\ rn S dehar
=

vabgaere (Encapsulation) — I8 Th+Id
gARad &l ¢ & wRie sifeiaed &
I Sl & A IGAT AR | T8 I
AT BT, TAT IH FHSH & foTY AaeIH
2| RRTc aifssiae & ST Bigall # i
AT AT SHSD TCHh! & drd B A Bl
HT TR R fHar o g1 e
ST WA AT & A Tl
GIR' AT ‘Hacy’ b fAbd H fBar S
FHT T |

Fersel TBBIUT  (Metadata Integration)
— Heeel e fefied wiza wdfdd
AfrpR, ufady, wReror gfier iR ude=
DI AEGHIRAT e 2| fSRied wrsal
A IS HersTl BIsd, S9d AU D
YT | gAIfAd & \dhar g1 ASCII
P Hersel & foly a9 fedhrs; urey /4T
ST ifdh 9@ Uded Aud © |
TE AEBIRAT BT RAGIR @Al 8, W
SHD EREET B SHBRI Bl 8l oraH
9 W fhar T B | ST fhareddn
ferd waSlivAuel (SGML) AT YaRIuayel
(XML) T SUAT fohar S g 1

ON ON

fefTeer sifeside Tde T STl & fare
IuSEdr B GERFd B & o, e
HRET P UGG dT B R B & forg, qor
ST &I 3RISAT, UV 3R ORI I
JHRed &1 & oy IWRIh ddbAlibal Bl
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BIIYUTAT & TH AT & ©9 H Hraifad o
BT AT TR 2 |
3MMUET Uderel AToTell

ST Rl 9§ ST B JR&Tl & foly TaR
P T3 U FRATTA AISTHT, 3UST Y JIoTT
2| wfl Ayl SeT @I, AR 98 Ui,
ARG, I, Mfe a1 BIs 3 &I, g%
=Ry | Fafa w@Reor ufbar, Ser wE @l
THh TN TRE & G F 99 & ford 3ru=rs
Sl & | SAd ATl UThiad JTUarRll, oI
a1, SIS, YU TS, TAT AR el 3R
FEgel A Al SeT Bl GRem & fory WY wRey
P A < B IMAIHAT B ST, Sl
D APl RIS & U U U AreT
TfhaTy omfiet 81| O & sdfh SR #
TIMT T 8, VAN AT § Ul A,
fafr= TRl W) emavad ufhael o dunNy,
STl @ gAdIfd, ok wfaw & @a afri |
JHAH & UM, O geh A &

Preparation /

P Processes at
each level

v

Escalation Data recovery
Matri and Evaluation

s matrix

F 3
" Preventionto |
stop the similar
damages in  r—
future

o 1. MUTT—Y€ud ST B TS 3IRE
[ T&@ellE A — WaozH dfer @

AegH ¥ W) AT &fq Adfed SHaRar
RHIRAT BT & S FHA 2| AT el

P AR & folv e SRfad e g
FRAT & | SHDT &g I8 GARTd BT 7
5 |1 Hel BT T9g R, 3IR 3 gl
T A g fhar S a9 |

. =T WRI W srawae dfshamsil &l Jar)
— ST BT GTUT B & ford iR Jaard
BT BH B B (Y [T MEBRI GRT
BRIA PR B oy sufera ufsharsii a1
ARATIYT BT 3R BT TIRY BAT 7 |

[ ST & gaufd — Sl @& gauia &
forg sfereRor g1 B TS BriargAl, SR
YUIRIHAS U & foy o1 15 ufshamit
BT HedidH B & 2 |

V. ST &Il | AhA™ & S — 9oy #
EIGKIRRIINC GG RIMER IR IV Bl
H A @ daeld PR T STUferd 2 |

SRID IR BT STAN Bl A ThR @&
ST & oIy fohar ST |dar &, a1” Sel TATanT
g a1 $fea | eeffe, = merR & et
afafshard oiR gt & a8 ST T—aTelT
B T

fSfiteet Se1 @ S Al # ST&f Ser
U UG & Told, doll | BRI HIENRIS
ITTTAT B BROT &Ifay & Uiy 31f Hae-Teier &t
T 8, B ARV & ford Mavdds TR,
faerysrar &R ufshard ot fi= Bl €, S
foh SFTer SITTT # qamr AT B |

fBfseer S e & U Ud 3uee
Adeiiicpat:

T & 3@ H fefred dReror &1 AR 4
fAges & forg &8 TR v g ar W) H
oy ST %2 21| 3faRRer Ser RIed (Consultative

Committee for Space Data System - CCSDS),
IRATeT SRI &1 FABHR FHAG (ST A=
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<Ol B 9 WeR UoIRR 3R Uedd & wU
H o=y U9 JMfaRxs el | &+ 8) 9 U®
|y Tfafafe g o

SR I B re re ) T 9ol (Open
Archival Information System — OAIS) &I Udh
e HAfee I faasfid wvw @& forg, iR 34
el R 4 HU G 3 e 91 d oy —
— Qdarfers WReor ¥ HdfRd A &R

JTALTROTIST B AT HURT §THT,

— fSRea sfierg, SO AR 3R
IHDI AR B Th HeH Aredd ar
U HRITHS Al a9, Ta® Aevrs
R fH o o= fSfted siferar Rl @t
T DI ST D,

- s feiea affe@ @1 qasa,
TGS AR, T SHd! Ufdgarei
P IMATTHATRN BT N@ifhd HIAT ATl
q U YTEDl B, I ARG TG Bl
e dIfeld FARETIT HATY USTH &R A |
g, OFar 2002 H 3ME ofl, SW 9 H ISO
AM®, 1SO—14721, & HUY H IOFMET 4T |
SAGT UH G iR Sede A Iy
2012 % ISO AM®, 1SO—14721:2012, & wY H
THIRIT AT 17| §9 S b AR Haw
Aled @ T FhHoddT T AU IfMerdra
I "ol (OAIS) @1 2| Tdh OAIS 3
TRT MFIERIR &I HH A &4 6 F=ferRad
STREIfIE v oed €, @R 9 & etfie
BT AT (STOIRT), SHAIER HSRT, ST
Uded, STEdTelE GReT AroT, JIferal @
SUTEIAT AT AT T2 |

ges feforea Rufforedt

fody yomel @1 favawHadr &1 "9 ®
6 g8 o SEYEl &R o fafdredrert

(specifications) & JTIHY HATAT HRA H fehaTl
e 8, I a8 e s eroe fhd T g1
@ Y PRl © | fhdl A fefored Ruffore
o faggasgar &1 IRy v @& ford 3sF®
Tl BT B ol &, AR d 8: feforea ser
DI IRGST, UHIOIRAT, 3R ST YR
TR AT, STl B IuSIdT GERad de
& fog fefoiea sifstacd &1 gaee; ddh-ra!
giATe] AR 3R STl GReT B BUIY;
T fSfoTeer AReToT &1 Ufddgar &l Y= bR
% forv Sfod SRR RREAT | ey H,
U TS [¥fred Ruffsred, f$fea ser 4
Feferd T AW @Rl T g SIRGAT BT
[HCT € O, HIfSAT, AifeddR 3R SedeR
@1 faeran, HaR FfeAl 3R HaR Acdd @l
famerar; MifeaT, ATedIR IR STSIIR RICHTE]!
BT IUF; A o, MaRed AR arE)
GAR; FeATHS fd%erar onfe | vah fefored
Ruifcedl w9 @ fawga g a1 @& ol
ATSATHS XA H dGelld ol & dlfd a8
SURIh SIRGAT BT Afel Hifd Jdee R Ao |
qarg uel gR1 el fefsted Rufforedd
@ qAIHA R IAHT O 9 [Sitea
RuitTed IR SHe SuarddRl @& 4=
Th I WR BT favar ghfEd @xar 2|
th fefea Ruiftredt, S e v fa=dy ot
fefiTeet TS &7 FUE 3R AReTUT Hxal ®
aifes S Surerdr 9w & forg ghfded &

D | U fSfTed WeR &1 JATONSHRT ave:

34 91 Sraual /gedl BT JATONHRT §:

(i) FTew & I HTihH,

(i) eTrerdr wfsha,

(iil) HET SeT, 3R

(iv) RUifsTedt @& gdem #§ dria a4
ARG faRIvst | SWRikh 91 Tl & 91
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WRIMRUA  (CRL) STRUASIT / UAYIIRY  RLC/
NARA eR& &N 9 (G dg—arege
W3MRT (CRL) 3R ‘3=Ae= (OCLC) 2),
HRAN 2007 H oxcs fSfiea Ruivest @t
qgell AhRUT UHIRE fHar Tm| 91 #, Uh
IR 3fifse IR yAOE ufshar @1 feum
H Udh 3fifSc ddfere &1 ST R Th
AMcs efud fear | s9e TEIOH &
fore U Henfad SR Srerdd HA¥hxoT 99 2012

H U®% AF® ISO 163632012 ‘Trustworthy
Digital Repository: Establishing Audit and
Certification Criteria towards an International
Audit & Certification Process using Checklist

for Audit and Certification’ & U ¥ YHIIId
BT AT |

ISO/IEC 27000:2018 <[@T R&TT Uderd
gorifersii (ISMS) &1 3daldd U&T™ SRl & |
T JMAR W AFD & AMSTATHATH IRAR
H ST fey o arel few ek gRTeTg
I g™ Rl B | I8 S 9 IBR 3R
MMHR & e (S qIfe e, TRER
TSR, IR—ATBRI FTe+) R AR 8T § |
AN Hegdd SIFGRI Bl TS ATTHTID
FHRON ¥ FART ®Y F YR @ iR du
TS | STINT BT BT AT [SO27K H 2 |

ISO /IEC 27000 U8l §1R 2009 H U
B3 o 3R 2012, 2014, 2016 3R 2018 H
JUse T AT o7 | aciHTe 2018 UTaal FRBRUT
ITTF ¥ 3USH 3R %a 99T § Syaie] B | I8
2016 @ TIY FEHIUT BT Th BIST AT HINEH
o7 O FIAIHROT IR T AFATT oI, 3R
JATSTHIN / ATgS AT 27004 B 2016 B YAcidd
@ 91 HigrI—HafRd aR¥TITsl BT gRHHROT
T | 27000 BT BST GBI BT HRI-IT TR
g | SHGT A9Ifad eN¥e "I GReM, g’
GREMT 3R MY GRET — GAAT GRET Haerd
TOTTell — Sraciih-T" 2 |

3Mifse @ik vHvH & v adfere # 9
Ws 8 Aedrd xadn, fSiied sifside
yded, iR diedifral wvaer iR e | Ud
foveai fefSica Ruffoet &1 wel,
qReRAr, Tai@r iR AT | ddfea
AMcs! W WRT Sa’T Tsal | <refabiford
fefTea ke @ forg el uftegar @ favg
o WiEdl gR1 JoAihT & il Rulfores)
& 91 aRare TRU & SISl Bl BT
arfvyard 21

R 3R GRAT FAfST aroei w1 ufshan
H4 1 fSftea Ruifoiedl & uRe=l 8F @
STeRA © At I B ol 8iR SIRaH
@ Racth M+ fIeaa=rdT WR SIfIHR STama
ST Ad | U Ruiivted) @ omafded R
(periodic surveillance) 3T | ATATT TSIl
Uedl 2, 3R 9 9 & 91 §% Y WO
IR =T & | M) oxce f3fored Rarfsresy
JifeRTgole™ dfel fofics  (Primary Trusted
Digital Repository Authorization Body Ltd. -
PTAB), JTscs fhired TahAE a2 5
SRR &Y AT AR vl o & forg
TS UhfSeI 918 BR Afiefhanee dis)
(National Accreditation Board for Certification

Body - NABCB) gRT 3rgdifad fdbar a1 € |
ARPlad TI—Hh  AWMA@ITR  (National
Cultural Audio-visual Archive — NCAA)
gRITSTT (‘http://ncaa.gov.in/repository/'),
o gfexr el 5 Bl ®g http://ignea-
gov-in' 7 W—S& YU & Th-iid] eI I
Frafad fHar 2, 99 AMAEITR Bl Tda”
2017 ¥ SMSUHRN 16363:2012 WHIOG TS
f$fee RuifSedl g7+ &1 Avrg ure g3l
ST g1 T Ha Ug el VAT gecs fSfred
Raifored 2 |
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AL ARPITD GeT-9T JTHASOMR B
fe U@ Sar ueed

Ul B8 TUHI § a8 T8 9Rd @I
ARPpide HUST BT U g9 fewd fafd=
WHN, IR—RPHN derHl AR ol duEl
¥ g4 WY H WE B 5 ARd &
F% HEM HADGRI & Gord AR BT ISR
2| I8 TS P UK RN 2 O Wi
WRNT @ & ARI—ART ¥ b ANRDI B
oy Sueer wR &1 W ITREIIE B | G
AT Bl AHdl B TR AR Sl Bl
FH Ugq SfUd WEREE U7 FaRkerd &R

Mg AReroT HEifdhal & M W osd

g I ARpicrh gRI—HA WAGNTR b
3T AR @ wU # ufafted garm 2 |
IS Wik GTI—4 AMTRINTR Bl
f$frea Ruifoiedt &1 -, gur & e
TETT Iped] b (Centre for Excellence
for Digital Preservation) @& \&dIT ¥ fasRd
foar a1 & R 999 ¥ favg WR W 3[UATY
STE dTel 3MU9 Jdigad SHhieH  RiveH
(OAIS) e Hied &1 3ruTer faar ar ¥ |
9 RUifSed & 3iFersT ugd ol Fgsl a1
& fordl amavaed SMaTRe AREAT L AT
fqs @ (National Informatics Centre - NIC)
a9 Sudel R 7| fefTergoed @ik Aereer

AR BT BT & foIU @ S BT EaN]
HAT I1 GAT © | e DI THIRAT BT FHsTd g,
HERPIA HATRT A 1241 Gaauig IIoHT § Aip
e gea—srer 9l & dug @ forg e
GRATSTAT T U1 IG@T T 59 M1 ik
0 geg—51a IW@RTR (National Cultural
Audio-visual Archive — NCAA) uRare™r
% ®Y H PRI B & forg gfewr e
ff I Bl B (Indira Gandhi National
Center for Arts — IGNCA) & HoRl § &1 78 |

IRATSHT & URMS (IRele) @R § Q9T
R B By AN IR IR—IRGNT G I
MBI IR IR—aARS  AfSAr—difsar
RIS BT g1a fham 1 & 3R 7 31,500
T @ Jffea—difsar Raffer @1 itersw
o T 2| ARG ARGae foRRId &1 g4
RIS BT S-S T Uga™ & (o 59
http://ncaa.gov.in JIATST & HIEIH 3 IfTATSA
SUTE PRIAT AT 8| AT HellbRI, A
Thdiel, BE AR fagel g e e
fatamn, fihed 3iR TNfas HATHRI, G,
GLAM (o), Yqdsrerd, Afedi R - 3R
HUBTER) URIARI Uaq i furgall & fory

@ HAMD, IS TATRIYYE A6 A8 TS
I W (Intrenation Association of
Sound & Audio-visual Archives - IASA) 3R
safe BR gRT FEiRd A & /sy 2|

ISR ARPITD G5 AMAIRTR Bl
JTIBID 3R AplIP TaHl 3R 9RA™
URURS SF © GIG—47h [US DI <Idblicied
Iyl B GAREd w21 O fF W
AT AT, 39 [SO vHIftg v fefdtea
RAifoedl & wu 7 7o fBar =1 2| gcs
f$ftear RuifoTel TR & Ivild g
STT AYEYl A 3R 3uar Repel I ol
3iffee ufthar & Aregd & wop &1 TS |

ST ARPIAD - WAGTR
& Al $TT gded @ Ao @ o 2 #
ST AT 2| ST s M B, fefed
ST & AUBU H AWM U 3R Iuae
T TorEeaT (WS, BT MR &1 — S
AT ST | SR AT BT I H @l
TAT B TRl STfWeldl IUTa ST @ ue
O] ST Ugd & foly Mmawdsd ® |
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NCAA Data Management Plan

Partnering Online data
Institutions Copy at NIC
Access Disaster
5 Recovery site
Quality Project Copy at NIC Copyiat
Management $- CLOUD during 2 Py
G ingest [ local server
Digitization .
Agency Common online Database for
archival and access quality data ;
- — q— iy — Location 1
Archival | EIojett Of:"i'rSt SEtr?f | Elr=teekof ngf;?:?f
= > mfp-| Management ‘,—’ ine archiva Offline access
Quality Unit | data quality data Backiip

CAA Digital Object includes
a/v data (access / archival quality)
Metadata in xml

Offline archival

n

Second set of
Offline access
quality data

Second set of

data

N
1
2.
3 Physical Condition Assessment Report
4, Digitization / Quality Check Report

Offline data

Location 2

forar 2. NCAA ST yse= IroT

yd fSftee sifeiae |

(i) oNifea—difsar Ser (Rrfierd / Iuererdr
qoTer),

(i) Hersel YauATd H,

(iif) ¥ifde Rerfd &1 qeaiea RUiE, @ik

(iv) fefTeeliaxer iR o = R .
e 2|

ATeITeT ST I Iy ger AR
ST T[OTeRIT Pl STxdd NI B Sl & |

SUSATT IO dlel STl B &l FHH
gTS $1sd & We H QT OidT & | Ugell 9 94
ARER RIF & U o &R f3ar ST &
fSrFa 9 | I8 o ST /MWAT T | I T
gRIASTAT Wded SHTS  (Project Management
Unit - PMU) & U9 ST &) feam Sirem g |
IRATSTT U&e $dhis § Scl &I Bl fhar
ST & R 39 ST & 1 aAlfed &R
fear ST & o It g faee s @
FASS W @ T | 99 3 AP FRwd g
R URASIE & A0 A USRI &R e
ST ® A I8 oFdT @ folv Sucter & ST

T I o OEE o @ Fss @
U gftefoe ufd R e e d @
fEoRer Rpadl Age ) ) S ® | 39!
U T it Tl IR Fell e B R
IR R f & TE B, O Iy W
RIS Gl faem os & dliss I 3fed
fhar AT € | Syl o’ drel STl b
IRE 4 Ae 3R emoem i 3
Il 8T $sd & & Ac & AT, Sfeaxr e
f LR BT D & WIMIY FdR R @] 3T
I WSRU & foIU &1 ifhesd SeT 9e (Linear
Tape-Open — LTO) Uelcldll <0 H §9Q SITd
21 A 3T AThellsd Sl AT AT LA
R S faft= qed &= # 8 g A S
g O forey g AT R SN TR
& HeRI &I draraRyr fFRIf3a vedr @ aife g
WRTg 1 Bl Sl 3R Gel rsRal #1 ugd W
gfordferd & ? |

b TSI AP CTh GeI—3HA IATNR
3l fawgag fefiear Ruifedt e e
3 HB B 9Y A1 ©§ FoTID Tl ST TReToT
A S B TfafafREl B, o\ Terdii <
DI R GBI Y ARPROT H RIAARA
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YATqT—< 317 Ud MHaR 39 e, "GLAM & f$fted Ser & ol amuer veem: U s

PRAL, Yo el (BAT AT B | IAAENR §
RT 3OS Mg UihAT H Sl YAIE & fory
R 99 2 | g4y, fSfied ser @
Somer Real @ fov te Ruifoiedt &r
AT & 9T H ges fSftea RuifSred
P wU H ABRIT HIAT B I 31T AR
™ 21

forspef:

fefSTed Ser & A9d UPfd ®I e
H 3@ g S9! RUifored forl e amruar
Y& AT BT BT = IMAIH =
AT SBT S dbIfeTd ARETUT fhar ST A |
fefotea a1 & daifard dvermr o faen
H gee fefoiea Ruived (E=K1RR) Uh
Jeenfid ufshar 2| 9 g B 4y
5 | HAEayul ser feer 9 e g
T oee e Ruifted & Wwiga =,
ST fdY ot emuer @ Rerfa # s Ser
HER &7 STHBTel e B H FeTH & |
Frh Bl M s feitea Ruifed &
fAha B9 & FIET AR BRI A
Bl B 9dhdl ©, 39 dod U TRdb TS
fSftea RUifoied’ @ I@uRen AR
B TS 2 S ST WRETT Bl gfe A A
s fefitea Ruiored &1 v fagaa=iy
IRITERT & 9 § BRI &R ID | I8
R g fSfed Ruitedl 37 s
fefilecar Ruifoied & |Yol <21 &1 &
gfafafd e w8 = g1 @daEiRe
SftedIv | I8 quRuT fdebiid g3 2 fb
fafr=1 s fSfoea Ruffoedl ga—gan
D A Uh dcdd H s @ AR A1 e
I Uh g B ol e ges e
Rafforedt &1 At a1 FvRi | g fefvrea
RuifTeRAl &1 cas & Mo & sfasrN
DI AT H GRIAT I FDHT |

offer TS H UYeh 3idol @ @t AATeND

& eramach

Alphabetically quiHTe TehiAa f2al

sorted terminology NEACR

in English

Access Quality TR FaTfere] / TR

Archival Quality 3R [oTaT /
JMPpisdel ddTferc]

Digital Archive feftea amapised /
fSfeer erRamTR

Digital Preservation | fgfteor wRefor

Disaster 3YeT ydeq

Management

Emulation URJCIRT, JTThNUT

Encapsulation TGN, FYCTHRUT

GLAM - Gallery, GLAM — <=l

Library, Archive QREBTET, ACRITTR

and Museum

Ud GUBIAd B R
B! FERIT &Rl 8, S
NI IREZCNCINCA]
AR g TR IR & |

International As- S UEIRIUeH

siaion o Sound. | gy s e

Archives (IASA) | STSANageTe Splg=
SIS

Metadata - Informa- | dereer

tion about content

Migration CIEDNERCGIVE]

National Cultural
Audiovisual Ar-
chives (NCAA)

ARl heRel gY—AY

SIEgRE]

Offline data centre

AT ST dex

Open Archive
Information System
(OAIS) Reference
Model

IIT—3ThISd ShTHIM
RIeH Yo Afed
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IS Udrer ufdT & gRT R & ¥ U= & UhIe= Bl SUSH 19T & A U3 & axIax
HE Y& $R B Blfad MR |

IS TrepTeT U3l §IRT 98 Qd aRd FHIET HishdT & ATegq 3 Qe ATl &l o< Bl
STTHT AT <IAqH 69 T 3fTeldl &1 garerd gRAad favar S swat wigrg faear oFft |

-Pankaj Jakhar (Research Scholar), Indian Institute of Technology, Jodhpur
Jakhar.2@iitj.ac.in

H g Rrem A (TSN 2020 & gD & ATHU ARSI olRAl BaAR ufZre "fa=
e H "FeRex MER AR SeRic # uRads oxd grierel aHidRor IR H—H=7 3R YA
BRI BT JATT fageayor" e & U«T 2N oG JH1RIG &R & aWR & ol =T gfdd
MR &I & @ forg forg &1 g1 S IR 9wmell & yaR 3R e R Aeaqul 78
ar 21 # B ¥ Ienfe sy &R fRgaye! ¥arR @1 gerar <7 @ fiegar & fog "
UHIE" B ARTEAT IRl g, forad gAgul 2020 H SfeaiRad @mue dedi § AnTe fyerdr 2
AUl R 3iR e H e ok HaR & Ar| & wu H R Afed e Jriell e woted
B DI AMAIHAT W SR <l & | Fafer g ufshar iR Agdhdi—aHie aRvl & SR T
TS fdfhar denfe At # 9w AF®! B 991N @A & forg ufer & q\dvr &1 dad
1 H uAsq 2020 gRT RERT Rygial & ure| &)+ § GUleahid S & I dI ARIEAm
HRAT g S UP Horga SR Al dfdre wiRRerfaa a3 & faers # waeeh vl @& 75w
DI YAl & | TEdarl & Bl # e < @ foy te w9 uad axe, "fase uerr” |
BHId UASUT 2020 ® el BT FHAT HRAT 7, dfcd AbIaAd Faa- # 9 fafdedr & sRor
BT AT g H W1 wE@yel YHe I 8 | g3r ey § f " g HOIRT gt
UG T BHacl JSHE I BT ST H ARG <, fod TASUT 2020 B @TUDG UEA B TS A
AR BT | SFAGT 3R et § WRAY wrrei & SUAN R SR e qAe iR Apicrd
U 9 2 defdre aRgea & o @) fawn 4 ve wg@yel ded © | U ar e, § 24 4
Jenfre AR @1 gerar <F & ufa |Hdr ok TS 2020 # SfeaiRad uRadwary gfiewm o
@ AU U HA UM R & oy Hurgarg S @ Wi oRal g g e & forg
"faeT yTe" & SPIed AN SIR TASUl 2020 B ATHIETRIT & T S b oy g=yaTg |

-Dr. Vinayak D. Shinde, Shree L. R. Tiwari College of Engineering, Thane, Maharashtra,

vdshinde@gmail.com
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H |Hleten] oI FRU fA=Te UehTeT WY Uil W 9 gY W1 el Bl W UF & TR H
el Sgqey gemdl dorr Ariesi| & oy SR ech &Rl § | ST Uicdre Ud e Fedas
ge1 wfas 3 e A 9 e U3 foee & forg IRa & |

-Dr. G. C. Chikute, AISSMS College of Engineering, Pune chikute.ganesh@gmail.com
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No® LS TN (o JFRN| OIRCHOT A S® JFT ARG 182111

STEA=R disTer fAfaR Fer| ardid @R A &S Tehde ||
AET TYT IR AT THAGT | dglhd disd I dedore ||

facare 3 &, St #gsgaA A 3dicfie & a@a g, S aeh 3R °9R &
HH-EC & 3@d &1, 3R S Ay 3ryar S e & 9fd, gEea @ gl

The wise person doesn't discriminate between different castes, professions, or pursuits.

ReTTe WgmrorTs e N[ [{Pg@eng ST/ M= FE||
BN I (ST WREE| SE V8 (R (O OREHY OIS 1| 182211

fEd Fgsaea Rdt s Asveefasme dede A w1
R@T 3T fOREHR 3EHR| S A g dd dTRETA ARl |

ST T T fART T A g, 3o OS] FGFT AT & 9 541, e,
3EFR, Ud foREPR T IFHTAHRT STt § PehRr aT ad gl
The man who pays special respect to the human beings and treats them
always as God Vishnu, instantly frees himself from the snares of evils,
like, jealousy, enmity, ego, or opprobrium.

FHT WO SNSRI | G AP A FEIA HrN11 1823l
FHHT YIS IR HARTH| SAAT Feepl IR FHRaT JomH ||

T, TIUSTe], 37YdT J1eel, TH T & 3McAded & &7 H aieyd gl
T AT & JTT Feoh TON H T HIA|
Ram dwells uniformly in a dog, a Chandal, or a donkey.
Keeping this in mind, offer prostrations at the feet of all the creatures.

ANHA-T Aica (Tagdi-Hlelgd! LATsar) JATATT AT & Il TAST-GURS, Hid,
ATcheapR, M, Ade 3T JATST H AT-AdeT & Tade | 38l AT-ISUTd YT
T JaR fRdT vd F$ Tt T TAT HT| 3TAFA 3T AN TAT "HIcieT-ET
& "dHUS-ATUT" IEATT § Hehfold fhT 1T §|
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