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g fawafdereral # faf=1 <l & faenefl SHSiE &R 3 o | 2y T SIgHe Bl arifAdd
& SR o | olfd WRA @ I @ 9 ufdgfedr 91, A a1 Argudt H arEs) JAhiarl |
e, T2, 3R @ <99 &1 SR A1 | AhidrAl = 12 4 wared] H Rie & WM, Togd 3R
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HARR TTATS BT TPfa o) [T ymEl o) ) faaR @1 |

qY AR & 07 H R1ew, e SR A DI Alb—S g™l T 3R JATHAZATH ST Bl
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AWSAR 2.0: Recognizing Research based Popular
Science Writing by Scholars
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123 fq5[ YR, A 50, HdeR 62, AIYS], IR UQT]
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AT

gar RIS ®I TAIBMT AT GT Bl ERT F AISHY 3% [de0 AlBHIBYT & Il
BT FIGIR 917 7T FHI9T 4 deia SICHIv &l §Grar &+ & 1oy SIWeh (FIRd HRaR) o
Ty 2018 # “sravIR” T "I B A P [T I@T BIvIeT” (Augmenting Writing Skill for
Articulating Research) IS @1 JoTT @1 off | §9H [A577 WAk &I gGraT &= 3% 7Y fa=r7
WARD! B TR BYT & [ 13577  GIefia! @1 [31qe ema@msi 4 dfivas! a1 gNe SiaciRe
Y Y& FETRIN W 8P T [Vl g¥ Gigery faerT 3ieied ST 5T Y o | WH I &
SITT—37eTTT favdl & g1 Wear § vienfefay &) Fiafecar qre g8 oif I8 q9nfar & 1 %7 Farart
TISTT 7 SRl B ST [T T8 W UF 2019 H "AWSAR" T & ST [BvAT
& aret FIIrl @& AIeISe, S% GINT HYgd ofedl T fAqwvy, SRl df areiy faerT
TGT B GHST GO Y SN 9 AT Bl SN FHG BT P ST o SIN0Id BRI b
HET 3 GRBINI BT [3eATIT Bl &

Abstract

In the year 2018, DST (Gol) introduced “Augmenting Writing Skill for Articulating
Research” (AWSAR) scheme for young researchers to associate them with the stream of popular
science writing and science popularization. Under this initiative, PhD and Post-Doctoral
scholars in science and technology streams were encouraged to write popular science article
during the tenancy of their scholarship/fellowship. In response, a number of entries received
from different parts of the country. It shows scholars’ interest in this innovative scheme. This
paper discusses the profile of the participants, details of submitted popular science stories,
significance of the orientation workshops conducted to strengthen the understanding of popular

science writing among scholars and analyse the awards for AWSAR 2.0 organised during the
year 2019.

Keywords: AWSAR, Scientific temper, Popular Science Writing, Science Popularization.
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SECIMICREERIRS A CRIRRCICIeRCIG ERRERY
| ay 2018 # wiARar & dgES @ @
AT U oRg BU BT YIH REHR 3TN
AT (¥hel 316 FON-ART T8 Sareio,
IFAERICT 3ifh §ag), 50 FOR ¥U &I gl
VYD 3ToTd FAR (LML) 3R 25
EIR BU BT JAI JREPR AT Dshad|
(@ SRR AICRDH! LT AT,
PG B fear 1| uRe SfdeRd @i
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weMed R4, §a3) BT A1 131 | NoFS! it
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@ forourea @t wRyome

Y 2018 DI TRE TN AT B el
DI & ¥ G B IAAR 2.0 AT 99 2019 H
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BRI B MR TR HF A HF Udh ATbHg s
A WA B B folg AT fbar war |
ST B ST ® R Aty fasm o fore
Udh Holl IR fasm < 21 9§ 2019 #
ABT fase oRgw & foru ufdreror sriemeg
AT DI T | T HrAYUferar & 3fasia
TR BTAHH BT ATUD TaR GARET B &
forg fiie Aifear (e sraearR|, fasm= a3,
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M (e Aifsar & 7w 9 g
=TI, RAIST §9T STdet™, §—Held 3Mf) Bl
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3 I BT 3 TRE A UBIMIT HRAT AR
g Sl IR—AAe AR IR 3T UIad| Bl
SfaPY ol | I8 oG Afhd IEddl gRT
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Atal Innovation Mission — Its Importance to Our Nation

3R ¥HU4, R. Ramanan
e fRiqere, TeTsuA, TR |fed — i ST
Mission Director, AIM, Additional Secy - NITI Aayog
“Ramanathan Ramanan” ramanan@gov.in, www.aim.gov.in

AR -

3ee SIS A9 & T FaI9Y G ]9 § A9raRTT SEfHIl 3N 7Y 5ilg YT &
# g FUIdl 87T | SelEGHIT I §9 PR & — ¥ell Wi UR 3Tt [CHRT &F (ATL), 3=
1Rrer Geerl S §$%ET @ [y 3icer $HICY (Alnc) SIGHIdE UG U9 WAl H TardR
S1I7 @ [ofy 3/cel = 3ISAT Helol (ANICs), IR Tferd Tararl @ [erg sicer dwgfact
99T @& (ACIC), {&q, BIC, F3iici el # Tarar Aicdigd & iy sieiigs Rad g€
1997 BIY WIS Yexuigsl (ARISE), 37k 7arar devl @71 7cq® (IM-Net) 4 |

Abstract :

All of AIM s initiatives are linked together to ensure they inspire, enable and create a
nation of innovators and job creators of the future. These include Atal Tinkering Labs at
a school level, Atal Incubators at the Universities, Institutions, industry level, Atal New
India Challenges (ANICs) to stimulate Product and Service Innovations with national Socio-
economic impact. Atal Community Innovation Centres (ACIC) to ensure that the innovation
and entrepreneurial needs of Un-served and Under-Served regions of India would be addressed,
Applied Research and Innovation for Small Enterprises (ARISE) to stimulate MSME industry
innovation, and Mentors of Change Network.

ST A : TAER, TS, IYMAAT IRAT, TaraRyed Aced, Aary faear - qardy—
IROT—A&ART

Key Words: Innovation, Incubator, entrepreneurial eco-system, innovation to raise the
unreached, human potential to innovate, inspire and collaborate

SIdee URAY Jge el B 3R

NRA H, Afedl | 78 fAar®!, dsif=el, SoNfRi, Sidexi, Favdddl, arRifadl, derhr]
B HH LI BT & | ARG B (AT &3 F 37 1ol U gl e, # . TS, TR
Al 70T 3R S fIhH ARMIE S g1 & B AEFaH d=il-idl, Tl 3R SOll-RRI &
AT ARG difgd, SONFaRT—dhdas avag il 9 fie 981 € | gAR g3, Avph, aferd
HefT, HfQR @R ARl sH®H TR <d 7
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Preksha : Cognitive Support by Language Visualization
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1.23Centre for Development of Advanced Computing, Delhi, India
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AR :

§W YT UF H 89 Y&l & g H §id e & o 9 8] Y19 @ [ory [Ny [ &
nerr v dierifed Swe fa5gsrenigoiv (Automatic Text Visualization (ATV USId))) & ol f2al
99T H 1]V Y §IYC CRT P WHS BY D WHHBE UH G 91 qdl &/ ¥ I BT HE
Jevd I8 QYT & fo5 [&w7 ave & Ueldt Rived faedl @fth & G icadoy i Wia 3 Wadin
JdT & | ATINIE G @ AT HIg B I8 HiGAr i@ @) sierar (Learning Disability (LD /
vere))) are @fhal @ [erv 39T U W SUARIT & TE ST MV WG B GERT B O
IR BISTAT U Piad &/ 9 31eid § qardl 37 & [& v ave W 599 & rgH W FHSAT
CRT UG Y FHSH W SJIST ST EIAT & | He @l aregarell (JNMBTFaR) SN 6P IUANT
¥ S~ g¥gl & Pg GQIENY [QV TV &/ §HRI BN B STER Hel & VP 3per veidl
Riees & G 9l 9197 319fq BT & fordh & dear & |

Abstract:

In this research paper we talk about ‘Preksha’, which we have developed for Hindi
language. Preksha is an Automatic Text Visualization (ATV) that makes equivalent sense (a
visual form) from the given input text in Hindi language. The main objective of this research is to
show how an ATV system contributes cognitively to an individual. This learning approach with
mental imagery is particularly useful for individuals with ‘Learning Disability LD’. This paper
focuses on the background and difficulty of language learning problems. This paper discusses
that “understand through visualization” is easier than “reading a text”. The architecture and
uses of Preksha are given with many examples. As per best of our knowledge, ‘Preksha’is the
only ATV system that works for the Indian language i.e. Hindi.

fawer e o ¢ BT ST, Sifffea af-iT Heircad R1efor, w9y e, MfShRaa
geforo (H3m gigwam), TAT FREX $ebd, Ui 9T Jefvl, W9 SReH, agarel Raferd)

VN e

AISfolT olvdal (4IsRUHATS), SirEr 3 S |

Keywords: Cognitive Computing, Cognitive Learning, Cognitive Learning, Language Studies,
Artificial Intelligence (Artificial Intelligence), Human Computer Interface, Natural Language

Observation, Scene Generation, Virtual Reality Modeling Language (VRML), Java 3D.
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et SIF gd a1, “YetT: w71 NervT (fajaresoe™) §RT HeIeid deanT”

. gxarder

BITEE / FMfd / A= (BIFE)
"SI | A=t eenRa fRreror Rigid [8] &9R
faaRi, srgwal iR sfedl & Arw | &
T B 3R FHASH B AFRIDG Ffharli T
iR axd €1 g8 Rigld wwemd € & 3w
IRV @RAAT BT AT ST iR awgall
DI FIRAT B H FERIAT IRl & | I8 UH
AHRIS W g9 B 910 A & ol TN
B At FEear ¥ ArEw @ Sl <d
2| ¥ WD fhany (Visual Cognitive
Processes) g¥id G & #edd 4 ARG AT

R A & oy, TG wepfas w1 & a6 |
U 53 BT AT B BT D ABAT & | I8
Ui |9 & UIS SR /AT 999 (W)
S U< AT 2 IR 39 9149 3l 9 3w
H 9gd a1 8 | gAY ARG fafdcad, arerd
& forg favy Rierss ik aeR favy (S/H) #
T ANl D 39 vy R FaAE o iR ST
6 RO arareRe & forg 01 dig W w
S T8 I & | Pl A & b I o,
feaifda (Ye # 1eqHan) 3R I ARG
wWreg & fog Swarh Rrg @rfir) dem wR
JfEH TSR AR 3 U4 3ferd [11-13]
[28-38] H SUTT B |

TE Mol fEFIfdaaT (Dyslexia) 1eid Ue+

faoy wu 9 fAdenee oMifaal B S
PRD AHRIP BT W HI] R b IR F 2 |

Keene and Zimmermano [17] ®8d &
5 "=afth desl & 9% fSANT ¥ 96 ARG
e g1 U *E, Uh ued & d 9 B
IR TR Ul SfeAl BT aRE ATI—1eT HTa=13ff
A Fead 87| GeHA® HeT (Cognitive
Computing) W 3memRd Rigial &1 d\ef=
PRI BY, SicHiCd e  (Iqrargee™
(TSN Rved aRaw & FaERl & TN
PRD M DI AP PR B [l BRI
IR BRI 8 Ol b e, SIgA 3R ARG |
¥g Yrie  gfgadr (Spatial Intelligence)
[22] @ 91d @xd B, e gRT H—marh
(3D) Bfqai, MHfAT 3R I A Haell
DI FHST ST Al & | I aGAT Dl AFRID
U ¥ fafr= El &k Refa @ @= @
B B D &HAT © | I8 AR b Qg
IR & UH WMAHEG BRI & 3R FABT START
foelt N geR & i a1 SifafieT vt
H 9T o # fRar Sar g1 dER) dedl ar

H 3rereT / AT fEA1ER (Reading Disorder) I
AR A— G —DI—f[dH T (Language-
Based Learning Disability) & geism & fofu
dfod 21 I8 fowifdaad &7 sifcifed SRe
fISjeraTgole™ §RT WedT W U fdweryor
2| I8 oy Ufg @l # i 21 @ 11
IS T IR T & &F H Haferd
PR DI AR FRAT 2| ARE I SHE
HISfORT BT 91 HRAT & 3R Uell BT AMfDhcaa”
garar 8 | @ IV ANGHATTHS (HRC)
TN SR URUTH & IR H 9arar g1 e H,
3ifow s V ¥ 3ok &I FHIH Il & |

1. e Aderor

PIRTEE (JIPT) A9 H ufhameil o9
fb o, e, R, Wi, ar, sEgrRen
fFHToT, Ue iR FHRT W & ol ua
AT 9g ® | Majoy [18] =1 wfasyaref ot @
% Rl 9ul # el & forg fageregore™
e e wikhemell, WAl 3R Siawdd
SUBRY § QAT | fa= Ruem & forw gey
$ Hgifds dSHHS Ufshar Mnguni [20]
ERT 418 75 & | I8 S HAlSel & ARI—H1
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g% 1 AGIdd FHHS UfshdT BT SUANT oIy Teb Ml IH—3eTRe drareRer (virtual
PRd FE b AT A ARG 2 sH G¥  game-based learning environment [VGBLE])

B AFETHD AfhaT BT T fawgd Agifcrd
Al 3R gAD! BISTAT BT FewA fbar g |
S eI & AR W, T U Y BRI
H o BR © [ W A & oy CaRe
fSIeTITSSTer & HETIAT U< &l Sff |l © |

a. Jdftrdg &rd

U §¥Y / WD ARgT § IR BT
THh 6T e—feveifaaar | faa 1 gamar g f&
fercifrdad S foarT § wreg =8} <wq 2,
9 faa <@d € o & [16] g1 feaman =
g1 BH AU Al e Pl I Usg3i

T B © : U, FETID [R1ET0T gIrarvl

3R AT, TSI ST |

-

-

N®)

g

™y ::'; !"-:-L L\_I{-'h'
- J LR R
o~

e

s

Pictarial Representation

WOl (Tamil)

>F
HITH | Hiredi)

q &
=TSN [Kannad)

fAwR1a far & | Mayer [19] &7 AcciHifSar
AT &1 GeTee Rigid &1 sTeT—aTe T
T TR yoniferdl & Wi BT ® : ¥
M @ IRIHRT & foly Udh §eT HUMell iR
Aigd SM & gEHRUT & oy Ud JiRg®
TOTell | I1d 3MHR & Ve iR warferd
ATl # Funge [6] 8RT Udh ASTHTHS
ASIT e+ yvqd fobar 7 € | Rutkowski
[9] 7 3IfCSH (autism) a1 AFRISG Haar drel
gedi & folg uAYadl (Natural Language
Processing) &1 SUANT &R U Ueb TR
B YG AT 2 S 919 ARIH & SIS
& forg Tt [12] iR [13] gRT PRI B |

(R LT

& WTH (Punjali)
LT {Gujarati)

TEEF (Bengali

{Lirduj »

Linguistic Representation

Right Brain and Left Brain persons thinking about the word "Mango’

o 1. fSxaifdaa™ (Ut 9 oterwan) o A

ST f& Roussou, M [21] gRT aftta fawar
AT B, MR arafdedr (Virtual Reality
(VR / dI8R)) U vl Reffd &1 argwa
P B oIy U 9g—Tavads 3R S=a geNfded
FHRICR AR & Sl HET & AR & folg
UH GRS T & | BART Ud 3Tl SR
IRATIHAT WG & AHHS Rgid @ oy
U Hied [3] R IR a1 AT & | Yunetal.
[26] 7 W& @ GIe AR U@ A& B

18

TS @ URME A 1970 & ThUD D
gIe Y A SR B | a9 % are e
3R 3ref W UBel & A1 UIdhicd AT B
|HST BT YA I a1 7 o | SN oA
9 & Yomell SHRDLU [25] &1 goamd I,
ST SUANTHAT & qIadid & ) N HdTE
DI AHIADH AT BT FH AR AeATDHT D
H WA oft| PUT A& Udh  ATYT—SRITRA
JoTTelT [1] a3l @ HaTaTdd |Aare & fory
YRATfAd & | I8 W97 R (language parsers)




T S wd o=, “Uen: AT NevT (RASRIeSSe) §RT HecHd AgdnT”

@ FOI “template” TR 3MENMRAT & | WordsEye
[2] wErferd Ure—{—ged ®UIARYT JOTell &

SITAT 3 S U Follgc—3TSS UItAdH I JIUTEAT
3B (VUIRS) © ST SIrar W AT a1

fory o fagjRraTTgoie RIeeH & WU 4 |ad
Jfd AHOT B | HAR 98 B folv Udh Uls
I o Aeelver gomrelt [27] # wRaTfad g1 IE
JOTTell AT, SIS UTdhicies HINT & UTs
I Th IR B AT PRl &1 39 TS
IHIE BT T4+, BT R & i iR oeise
IgHAT & Al WRdd fdar | Carsim
gorell [5] ERT fasfad @1 7$ 21 I8 UB

SUANT &R sexfded 3 S AMfha & ufaure
@ foru 4 ArsshIRRew g1 fawfad favar ar
g1 SImar 3 S BT A ATh—TeniRd W
Th R IR AATAT dF TS BT © | ST 3
S TYIeME IR mRAT arfddbar ArsfeliT wreT
( VRML / dI8RUAUel) [24] Tl & 4
Udh 3BT dleiel &1 VRML gexfded 3 9

PR GHTHT [JaRT BT Y waTeld 3 S ¥

Sifesiaest AR giaT &1 9o o+ & oY v

TRER Rl B | B3 3T TR fagfarergore
RIFCH @1 TRE, 39D QI 9N ©; Uzl A1 foid
QTHRVT JMTTRT qTFIfa~IRT URR Parsers 3iR
Rife® Semantic STe ge-ic Wordnet [7]
B SYANT BB oAl Bl H¥S [ATeiyor ¢ |
VefT JoTrelt [11] YR 9uRl @ fov vaars
S T | I8 S & oy g9 SafRy & forg &
A9 @ Th & TSl &, o Ud Wiid
AT A & G BT (A0 B BT 2 [14]
# oga foar a2

b. smar 3 & 3k fzmRusea (Java3D
and VRML)

g9y yfdured & BRI @l A D g
U SUYth SR Uhad (CG) db-ilh Bl
JAMITIHAT & | AU [23] PR ATt H
gfofd U AT ST iRaAT & RNdT STt
M AR W JaeI—IMuRa Uiftha e+
AN AR SMYd FHRex 9 gRT fHar
ST B I8 TP Bfell &1 & wU § REmy
T & dlfbe 3R e ufaffec (logical
and spatial representation) &1 e HAT © |
A% U U6 AT &1 & AxaT | Aresd &l
UHh UE 8| SmEr 3 S [15], Smar # Ve
IR Tele & fAr & fog e d9 I%
ameRa geNfdea 3 € wfhaw wdlenmg 2|

BIge BT © | 39 HIgd Bl AN & HH B
foTQ g1 Sirar @ ifd s |9d gow / el
A& (Open Standards), @M9® WU 4§ WIHH,
JR@T THIST (ASCII encoding), WHITHT &
DD YT, TR—SYH TR (object-
oriented concepts) 3R TR FATE T |

11 agepen 3R THTT

sifcrifcds wipfae w1 g uRadd
(TS, T UTpfde AT9T ¥ ol 78 |Arfl
BT FHIH B AT 2 R g e H HAIE
S B YRIgae BRS U 5% & WU ¥ g
T ¥ ol U ¥, TR fageremgore ufhan
¥ A9 RO WA BRI 8 WINT SRARBROT
(Language processing), M 3(Wdhed
(Knowledge computing) iR 3T¥I IFURT
(Scene Generation) | YT Riwed [11] # ud
IRl MR ST BT AR IxaT T,
o & o 2 # e w7

I AT AROT YeTT AT UE (Resource
Repository) §RT H&ANT U &Rd & | TSrdr
S99 TR T 98- W U, 9ITe 39 AR 3
3! HAfed RUifoledl & 91 6 WAl TR
DI S B SHE Aefel T @ fog, tw =er
U§eF ASHT dTs Ol © 3R U I
WSR 91T AT € | 3= AT (Open Source)
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-

Online Hindi Text

D

Offline resource creation )

I
| Lexicon R.Ep-ﬂiitﬂl’j’j—!—'
|

1. Langnage Processing

1.1 Pre processing

1.2 POS Tazging

1.3 Parsing

=z

L

2. Enowledge Base Creation

2.1 Dependency rele identification

2.1 Spatial relstion and background Info extraction

2.3 object crestion

<

1
1
I
1
I
|
| :
I TEPOEIoTY |
I
1
I
I
I
1

| Tagged Scene IEp-ﬂSi@_!_'
1

3. Image creation

3.1 Back ground

3.2 Object selection, merging and posiioning

3.1 Image rendermg

=~z
Vizual cutput

o 2. Uerr yomell &1 arRgdel

TSR 3 I AlSd ifeldcd HI ge3ic o Udha
fm ST & 3R U SUYeh dIIRUATS Blsel
BiHe (VaaeeE *.wrl) ¥ aRafia & o 21
S AiScll B DR & W B ol I UM,
PR AR Affa=m & fou ff Ameiiga
(Normalized) f&am SITaT 2 | st &1 Ated
RaireR ((wrl) TRIRTATA B! B STed
H GugIa far Sirar 2, STafh dHiesd B &
ATeT ST R qd WiE § R fHar S 2 |

I8 v Reeq ua g smenRda (Rule
based) RUSTed gRT WEINT U HRAT & |
AU & forg WieTE ST WeR (Resource
Repository) &I oifdad iR M smarRa
(Rule based) @& 1T TIR fHar SIaT & | B
P TRR Bl a@d gU, A STeR awgall &

20

A1y Afegdt &1 fFEior fFar T 2| gye
# difad avgell & W I g8, uRwifa,
gt o TS faRwdmeit @1 aefted far T 2 |
ARl GIIA a3 BT Geh AT D1 g bl
ST ® 3R S=° S°d aHHi® e & A1
Ay fHar STar & | SR & forg, ue Afgen
IMPRT & 3D HAlSe Bl "wiel / Afel / Afgany
Afeaml /SN /Rt & 0 § e 9 e
2 Tt 3w 39 fear | REfes
Rete & forg g2 A /987/98/ w_elt/
HHARNT S Fdet © |rer | {9 fhar 9 2
HiseT 1 &l WAl & fory fSaire fobar war & —
AT-%H 3R faRmo—ma | 98 Ser Ruifvred
B ReleMe Sced H 9917 1T B |




et SIF Td a1, Vet W71 NervT (fajarersoe™) §RT HeTeid dganT”

HeM-%H (Noun Frame) — <SS WA &
forT Ser &l e STl e =afkerd fahar
AT § el Ser AefeiT @ foy avg-sea
JIIEROTTY (object-oriented concepts) dT
ST fHar ofar 8| avg SE Wse [10]
H, U FAT /I el U UbR Bl a3l bl
yfafafee g1 U gt /@t A9 Al 9 9
2 Ud AW, 01, AR e | F 4 H, dwermsit
BT 39 gl A AT ST &, f5H 9 "ed

e fHar AT € 3R Ud Pa= @ (derived
class) I fafRre Iolf & A1 Fea=T (derived)
forar T 2| A 9 W & ITER H
TE I AN DI G fIRYAT BT DR FeAdn
g O b gq@T I — AT/ Ui/ &1, WIS
— "Hgr/ Hiel" 3R MBR — "Bl 1’| I8
Serexvl o 3 ¥ fawmr e ' eifreron
(Ontology) ¥T&& & Jg B ds-c (Wordnet)
[7] @ A1 QT ST Gl 7, ST Ontological

B & I b U M= a%] 31 HT I&TeR00
2 — Jord WS f6 th e (W) Frd
2| Bt 99 Ford @1 faRranll @1 bl W™

USTIhH IR o1ef Haell waei & ugas aRe
& U U oifdge= Seed 2 |

Fruit

Mango

HH
Gender G masculin (G masculin
Number N singular N _singular
Person P.Third P Third

Is-a Instance-of

Color() Color() Color RED
Weight() Weight() Weight mull
Size() Size() Size null
Shape() Shape() Shape. null
[svisible() Isvisible() [svisible TRUE

= 3. Inheritance and instance of class ‘Fruit-Mango—3TH

faRmuT—hH (Adjectives-Frame)— faRrsoi
& AT I drell Hel B fARwar gdmar 2 |
fEY 99T H WANT M dTel 9 faRmer e
4 H yefid fea 1q € |
T [color] as el [Red], el [blue],

|ha [White]...

& [one], QT [two],
%3 [many], Qo [few]...
el [small], ST [big])
T’f [Complete], 3T
[half]...

F&IT [number]
as
qfRHATT [Size] as

AU 3MHR
[relative size] as

ReIfa [position] |dTT [left], SUR [above],
as T [down]..

Amer ReIfd [rela-| 9T [near], X [far]..
tive position] as
3MPR [Shape] as
[Body ratio] as

T [square], 9 [circle]....
WM [Normal], gdefl
[thin]...

faRIeont 1 wep afiepror il fagfarergoier
H WEART &R & 3R faRme we & forg <

HAT TAT & | IHTHROT IRMER AT, 3R, AT
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3R Rerfc € 1 g9 gRT fASarergoiz 4 ysel
T sifeciae @1 faRivar 1 Ica=1 &1 T
Aol © I 98 §YC CaRe H U 9 918
T T8 ® fa9wr fa9var wH (Adjective
Attribute Frame) 3M®R 3R Ifaeiia SUmdl
(Dynamic Measures) &1 <@l HRdl & dlfd
S U DI S dTell IRl DI Wbl
& Wb |

V. sif¥rpdercs (BReeree) - 3R
oA

sered Rutfsresy : Srar Ra sfiR Sfmar 3 €
Tqles & A1 RuUifSTe’) BT a9 iR STam
PR B U U A BIgdd UeeH SYBRT
(Scene Management Tool) faeRya faam rar
21 I8 3D Hied ®I 991¢ 3@ & v U
Sced Ruifered & fHor § werar oxar
2| RRTAUA WIga § 39 Atsal ®I qMl
qIrRlt (B ofR 3fSh) # S91as offeciae A
g ARG el ® | 2 fhar T g
dMside Afsd &I SId FafRId  ATHROTH
ol (Grammatical Category) 3R 37ef
Hdefl el (Semantic Relation) @& w71 #Y
fpar S 21 I8 <o Ruifoedr 3§ Iucre
JRIRUATA Hisd / BIgal & oy Bgel gl
ST B G TS HRaT B | TE (V) U B
fq wrsall @1 gAuia gaem § Ags =an
2, 3R () 3T Aied WA HAT 2| T
GIARTAVS BIgcel AHUT B Hure- Gfdar &
AT <aT § SR WU ¥ & <@ B |
IT W WAUF & AT o A JISIRYATSA
BIgel a9 @ [0 Ueh Gl &= &1 faer
TAT 8 3R TP AV §91¢ U BIgd & forv
HIgel hice] H M daa &I Jaem & A,
3R e faRre wigd &1 g @ Jiaer
2| B Wit # oy & & g T 400

22

RT-d Hae (Spatial Relation), 3MHR & oy
128 fa—IyOT, 22 [, 150 AMHR 3R FTSR
TG T fageryor foam T 7|

B fSHrgd - BT feogT W)
U IR Ao & |1 e snfdcaer o
[11] ¥ F9smar a7 2| &<y 9w &1 urepfae
AT JEHROT (VAUA]) BRI Ja—HADROT
(Pre—processing) 3R UWRIUA  (Part-of-
Speech) <RI & &I &Rl © | 39 US ¥,
J8 YT THRT Pl AH IR A (Clean
and Normalized) &=dr 2| I8 HI% TATATSoR
(Morph Analyzer - MA), Uc—3if—id
(POS) <RI ek &8 @1 urpfae W
qiRTT (Language Parsing) &1 SUANT oRE
aHifhd—dfedt  #=ar (Named  Entity
Recognizer - NER) & &1 H AGE &l 2 |
TEfe T @1 SUANT R g, UH R
UTE—3ifh—wira SR 91T T ' T Ud
TAT TS A f&ar ma ©

YT ST : el TBYH TR AT 99 27 |

ge—3ih—da SR« Aiell /JT g /
NN W /PSP &l /JJ ¥€ /NN 8/VM |

HIYT JAWHRT URR (Language Parsing)
& folg 899 Tree Adjoining Grammar [TAG]
[40] & I STl & UYoiIReA (Earley's
algorithm) [39] &7 SUAT fHar & | &Y Wy
3 foTT 39 TAG TR AR fhar T & |
e 1 {241 AT aTRiT XML Parsing @& S7ef
@1 TS T | el gomell H ST fRy S arel
TAG € &1 9| XML structure &7 ST
IR AT T 7| U U gYe f2d SR
M S TR ST AR & HUR BT A
G ¥ @ UM eMseye fUF 4 ¥ fRmmn
T B UE ¢ Sfectaey & Rfes dddi @
fSusH &1 & wu # femar g1




T S Td o=, U AT NevT (RASRIeTSSe) T HecHS AgdnT”

s

kept

TIT B frnO-rmxdL-w}
s [ —— S, S ——
e {rnxn} == {maxm } FreTet=T o}
T on s e ——
Firer {oAm} =T {nPx} FrawAaT o} SFv-FaT P SRt PNl
a) TAG Parsed deravation T ree for TOD
s 1 l [ 3 £ 1 4T 1 L 1 & 1 | |
o L= s oo L= "2 F-s | 1 (o8
e E— =T T fa s S o Sl = T TERT.

{br TAS Par

sed derived relation for T

3 4. "Md g R S Ao & FW B GoIe™ @M & B fSUSH €1

U1 3TICYS A FH fshyor (Knowledge
Extraction) &1 & fory, o menRa (Rule
based) #AEeT &I WNTE aTHROTH g4} 3R
gRRCF &1 ST e fSosd [AeRya
o a1 B | I8 O BRI U By MU H
IHIS (entities) MR fawryor Soft & et TU
ST6 HEfd o R AR @wRaT 71 S
SRT Al YO WR AT Wd &7 H ST
S 8, S S9d 9T fagyr el ok e
A A @l g B amwr # uge™ e
BT FUST T b A9 & A1 Ay fhar T 7
R AT UfAfda reflection &1 SYART HRb
339 3! AfAfEfaa wrar 21 va fm smenia
IANRH IuY<h Hiedl I3l Pl T BT
g O vrearel wu ¥ S # g fAwrdne &
SRINT &A1 8| I8 3hTs [SRepex § dIas
D Al b A FEOT TR b AT gRT
fpar <rar 21 f59 9% ®1 ol 99 & /U
# UgEET 81T § 98 ol W & 99 Area
3 a7 Ruifded & #g & o 21 v
99 dRIRTHATS  ‘SHas ArS & SUANT
PRD TH SRS RIRTAVA BIgel =TT
2| M@ 3rsda (Graphical Constraints),
S geg A quqgatl ®1 Refd, sAfd=ard, SR,
[, g9Ee 3R U @1 gfafafted erel €
vreare] Adul W ur @l g | Sifom =R H,

39Y dIIRUATE e FaRell BT IUANT HRd
Ade fsBYoT (Surface extraction) 3R wITf®
fa9TSTT (Spatial division) gRT U¥d fabaT 7T
2| 3 5 g1Ye SRe el IR W ot
A" W I~ I UG BRAT SIa] §eRBY

feamar 21

o3 5 : 39Ye cRe
"Arell YA UR el 9 &7 BT g9 i

SIS TERIdT UeH &) & fory, &F
YT ARG @ AT H SfSAgal & gl
B fIzeIor dRd €| SIaRIE STemanmgel.
Hex, aiftfTeq favafdene™ [4] Udh AeRhIdRoT
SUFERY & w9 H RIS B STIRT dxd
gU, SR e iR HRIR # famari
fpAl B AT DI GIdT <dl & | $H Bl
T 5 ewifRrar 9 fifsd @8 @t &
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forv Afaie wxAr iR AR WIoHT Udh wfod
PRI BT § Hife 9 A | fewmen &R
e TR S 6 98 &k a8 & 9fia
B &1 3 Aafpal B ARg H S arelt
TR & dR H Tl BT AT B B
9T, Vel O BT SATHR, YA, T, A, 1,
faem 3R <enfae dddl BT AHsE § A8l
ol DB re b MG 1 1 o e o T L Ee 3 R
2| IgdHe AT & ARl BT GHLT BRe
% forg faf=1 Summ fay < €1 swa forg
JRYATS e e i 37dTs, e 3R
SURfY BT SUANT fhar SIem 2| THgerd)
$YC CRT W A Mabrerdl 8 | I8 $8 avgall
@ 4 Hee RIud dRar g |

o 6 V&Il gIRT MR, TRATIT, 7 Jefor
ST 6 o 6 # faxarar am 8, ver grr

gTYc CHRT "BIC Md IR T " AMHR
P g fa@rg T 21§ R T Ao
"B M 3R AT e’ & U™ BT Uh
Al SRR 7 | SERIGorT T ol |AHwI
g R o drR W Ifoa & wwEee @
HISATSAT BT & S SMHR 3R w7 H FHAMAT
3R SR B <T@ B IAD! &HAT BT YHIAT
B B | AP U B oIy T I&TeR0T
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fors 6 ® “8RT T SR Hretr dfesT” fagmar
T U T W & A W @ g yem
@1 | o 6 # o1 awgell & oy 399 U SaTER
@ W fe@rr Wy g | o 7 garar & b v
fra e 9 AE ST H o arell awgent @
PR, TRETT, 37, e, g, & Fgurd o qHe
|HAT § | Ig NI Fhhdl B ST URAR q
SYART aeqall @I Uga BRI § Ae| ST & |
Ig foregs Ugd H WErdl & A SUANTddl &
RIS UgS BT W IR © |

ST [eee
e .3:

Size Measure

(G105 ]

Color Measure

e o
-—— BEL ] —— BEt . ]

VAl | =
+0® | §
@< | U

Shape Measure

=
*

Spatial relations

o = Ll Vo
2 -
Basic objects

---------
- — < b -

& -

= “.'“.‘ l l:l z
:cnsacacalll -
qﬁl TR -:mr"n. i Ol i %
WEER™ ] 3
Writing Creative aspects

form 7. Ve grRT faf= ugqell WR e



T S wd o=, “Uen: AT NevT (RASRIeSSe) §RT HecHd AgdnT”

v 3 Rerfer gRac ok gHa &7 Iifthasd
399 gRT el (run-time) ®U | 91¢ @7

SITdT 2| Afdie &xd SR qrf—dre st &

foad | W et e e gy o iy e w bl T @ st s o § el o ow e g e iy gl 6 Tl gl W

J IRgd b FII—I1T GHs], NIATABA] Bl

PISIES RGNS

=

1%1318 sﬂg—dé‘cﬂ% Wmﬁ@?@aﬁqﬁélmwwmzﬁwwwwé
3R IS UM TP Tl Ga§ I TS © | BT DI [doell HT & A © 1" BT g¥g fAmor

et Ig feemei ik Wi S\er o 6
¢ R eV & foIU A §= T B | erfie
e 31 a8 § fwrn T 7| gy e
T HAT IR TIA U H T| A W S
dIferT & W B THola™ AT & IR IqD
U UF Tl Gas 9§ UST 2| Bl B el
A D A9 B D U & 8 B awgell @l
U, AT 3R ©iHe &1 Sarevvl yalid
PHRAT B |

e qegall & He iR SAd Refy &
A1 FHBT SR S 9 gRI AFe ¥
HERIAT IRAT 2 | T Hev AR (Reference
Resolution) &1 fIG3regoie gRT 6] avE
A FHIT O GHhaT & ol b w Sarexen
H @ AT B YelT SHIE IR e aNid

V. forspd

T AT A B AR & ASHHS
HEANT & wU H WaTerd e fagerelgorer
(T & wd R Faf B gl g R
AT 3R 3 AR W93l & foy vetr =4
P TH Tl TUE TR B T | Uem @
IRGHE D T wURET 1 T8 ¢ | 3 I Aisad
RUSTed 3R 9o fFRa—_maR & A
o1 9= ==t @1 8 | A=A (Noun Frame)
3R fIeyo-%H (Adjective Frame) &1 JrorT
3R BRI TR @1 & | T AT g
(Natural Language processing - NLP), =T
fA=pyur (Knowledge Extraction) 3iR g%
IAfRT (Scene Generation) & foTg dwrataa
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AfshaT Bl Hegedi YRl & A1 yafid fbar
T B | BA SMPMA, MR, 1, feeh, fder,
Rerfcr ok a%g ded oRfl a%g faeiwarali &
A | Bfcargal & Uscfall @l fazeiyor foar
21 FA UeTT & SUANT 9 SO SR & T
F3 Sarexvl fiy € | AHfe fifecds, smem
@ fory faRiy et ok <@ # <&t anl &
qlE & IR I8 fSwifdaad ok o=
ARG w@Red & fory Suanl fig gl |

VI. Table of the Hindi equivalents for the

technical terms

Adjective Attribute | fgoryor f9yar ma
Frame

Adjective Frame | fgoiyu—wpy
Architecture JRAHAT

ASCII encoding | ayas) g=hIfeT
Autism 3iifesy

Automatic Text Jfeiifed Twe ﬁg{ﬂ?ﬂ
Visualization R

Cognitive NEIRIR ARl
Computing

Derived class FI~ I
Dyslexia fewofrRTar
Grammatical ATHROTH Iof
Category

Knowledge 9 Iffdhe
computing

Language parsers |97 gy
Learning Disability| <freg=r o5 a7er9dT
Logical and spatial | qifse aiv zenfae ufaffd
representation )

Natural Language |97 ygepeor
Processing

Normalized AT

Noun Frame HsT—%H

Object-oriented
concepts

TG-S TRV

Ontology

VR

26

Open Source 3N A

Open Standards ol AH
Reading Disorder |ifew fOisy
Reference o gaT
Resolution

Resource e GUg
Repository

Rule based 9 ImERa
Scene Generation | gz Iafy
Semantic Relation |ayeft wger

Spatial Intelligence |verfaye gfemam
Virtual Reality MY aafadar
Wordnet TeIC
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AT FFT A drga Hicor IFART P U oafeds U J
e [T 90 oI UeonteH

Genetically Tuned Firefly Algorithm for Vehicle Routing Problem with Time Windows

argqa  fas”, onfacy e, o/ guA g
Apoorva Mishra!”, Aditya Dixit?, Anupam Shukla'
YRR AT IENfie! e, gol, 9Rd
Indian Institute of Information Technology, Pune, India
e fIeR! aTUR—RAR a1 W) g geed S, TaTfedR, wRd
?Atal BihariVajpayee-IndianInstituteofInformation Technologyand Management, Gwalior, India
apoorvamish1989@gmail.com'”, a.dixit93@gmail.com', dranupamshukla@gmail.com!

AR :

THa—3RT TiRer (NIA) Hae STfeheres] 3ilv Auqad CaHIBNT Vven 4 & & &/
BRI Fells T G VIR (FA) U ST9egpd 737 Silv bl 7ssy & ol Gygell &
FHBT FGEIN I ARG &/ SIfcd TIRed (GA) =T TN & FEaHIHRoT AR &l 8l
BT B EHAT VT qT AIBHT VAN H W Y & $9 IR UF 4 E§F P oiifed W
ST 1HY TV G VAIRA (GFA) &7 ¥d v &, Gl G4 YANNH Bl drbd BT ST
VAT & | F¥AIAT 5B 5, GA GYF VTIRA & U URTHISY @1 HICT &I ¥aeilerd vl &,
3IY UBY SCTH AT GITT P BRI BT 8| GHlcd &Y W ST 16T TV G TAINH
P I D GG & oy 89 W HIAT WHIT H qied wicT WA (VRPTW) @& daaia
Wi & STIHT @ [df=7 JIEVYIl Gv &Y $ed &/ URvE q9fd & [ siferprer arerl
Sl BY W ST 1BV T GYT VAINA [Adbc—gead FHETT JTd el & |

Abstract

Nature-Inspired algorithms (NIAs) are one of the most powerful and robust optimization
algorithms. Firefly Algorithm (FA) is a relatively new and popular NIA that is inspired by
the flashing behavior of fireflies. Genetic Algorithm (GA) is one of the popular evolutionary
algorithms having the potential to solve different kinds of optimization problems. In this paper,
we propose a Genetically Tuned Firefly Algorithm (GFA), which utilizes the strengths of both
these algorithms. In the proposed approach, GA automates the setting of a parameter of FA,
and the FA tries to find the optimal solution. For testing the performance of the GFA, we apply
it to various instances of the benchmark Solomon's dataset for Vehicle Routing Problem with
Time Windows (VRPTW). The results indicate that the GFA achieves near-optimal solutions in

a majority of the cases.

IR AE: ATE BICT AN, T, TRNREA, THfeh TATIReA, HT-gIRRTH TATINA |
Key Words: Vehicle Routing Problem, Firefly Algorithm, Genetic Algorithm, Metaheuristic

Algorithms.
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1. aR=r

SEqHIARYT  (Optimization) — FHRT3I
Bl Bl PR Db [T Tpfer URA TR B
TS ®T A SYAN fhar &rar & [1-3]1 W
TANReA Sl {6 wpfer § 91Q & drel Uy
uferal a1 wpfa H B aren fhael | uRkd
Bl & 9 UPid URT TR Pl Sl 2 |
L TIReA Xin-She Yang [1] §RT g=rfad
ATBRT gHfa IRT TemiReA 21 I8 TemiRen
3l & Sifad aer | URd | V4T urn
T 2 b U G U W SIIEl Isulad
I, f 3R e g1 & iR @ 3R
9T 8 | U= U 7] BT GO & U ATehyoy
R g B 1T HH BIAT ST & | SIS B
1 EAR ¥ ARG & I8 UAIRA |

IE TUH UHR P LIbRTh (Stochastic)
TANReA 8 T eI & FF8R ¥ 37U+ IRoM
T HRAT 2 | S URNIReH & by WUl Bl
W TP USTE § GUR XA B oy wanfad
fpar T 8 [4-5]1 YL TEIReA & fqra
A Ugel, TAEE (U RfEd G B Hof)
W FEAHIHROT TATRA [6] §RT UeT fohar
AT o, ST b TArE™ gRT RITET B THD Dl
T TR STETR o7 | S TATIReA Hipfeic
e @1 ufbar 3 IRT 2 iR TR W
BT ICAHHRYT FARI Bl F T @ forg
ST fHar SIrar ® [7-10] | SHfCd TaTiReA
d e THE SifRex: =3, HiFsiar 3R
RICYE & | Tg9 ufhar # uigeled # AR
DRI H A HB Bl IAD] [hedd & AR
TR HIASIaR & ol AT ST 21 hivsiay
H MR Udh R H Gl AR 9T ol
2 3R 9T HIHERT B O I | TSI H
DGR A ST Y DA § HY Jadd
e A 95ad HI I 8 | SHfed TTiReA
&1 ORI faweror [11-13] # uwga faan
TAT B |

30

qiesl Wiy AR (VRP) U Sifed
SEAHIPRUT FHT & Sl P UTEd| &I |l
% forw &g aredl @ A & feogs 3 Hdfta
2 [14]| VRPTW ¥ yonferdl [15] # U&
HeaqUl Hel R8T & | VRPTW &1 8 &R &
fog faff=1 &) @1 @] fosar T 2 [15-16] |
VRPTW @1 & &x & foU #e—gIRRe®
(Meta-heuristic) TTIRA @& I[YAN W
U EIferar ddeor 9 [19] # fear ar 2
He-gRRT®d TAReA VAT Sifcd AR
RHeT g e ARga 99 § 4981
M@l ST Fhdl AT he IdH THTE

fafag a9 & ue= ad 2|

T 9T TEIReA & AU UdR, 3fiid,
OHfeH B0 I S BT TY G, TRA B
YR R ©, Sl ST, TIRA 3R SFifed
USNReA QM1 &1 ¥fth Bl SUANT Rl ¢ |
B T UHIRA & T URMICR Bl S
PR (3Tchel &) & foTU SHfed TeiRen
HT IUART HRd & | Ofed wa W A by
T S UIReA, VRPTW & A& STRIC
& fafi=1 SereRull R @ far = & aife
gAd UG B Tl Ha¥ 3 uRemHl |
BT ST D |

M U5 & AT AT Bl TR @aierd
far T & We—2 G USNReA, SHfeHh
TIReA 3R VRPTW & eIl § Haferd
gfrard) sraerRonsit &1 auie wRar € | We—3 #
VRPTW WR T UTIReA & TN I Ufshdr
faR & 9arg g § 1 We—4 H 8H Tbh AU
SHfCH wU W A BT TY JII TARA’
BT YK B &, [T BH SIFCd TAIIReA
BT IUIRT BRSD L UARA H WA Teh
URFER &1 A fbar & | oiHfed wd A [
BT Y FI THANRA & HHBIS & IR H
Al T\R & garr .1 g1 Ws—5 VRPTW




aqd  fHs wd o, NAT I H dred BT FHRN & oy SHfed wU W oA By T I THTReA”

P foTu doHT® ST (AT @ SeNic) &l
quiq HRAT ®, RTIhT STINT fhar ST 38T &
39 STNie & faff=1 SereRvil & forg sHfes
U A S fBY 7T JY TANRA AN PR
T aRomH BT W IR AT T 2 | w6
39 O BT ARy Ndredr g 3R wfasy #
g BT TSTgY W FHBIY STerdl & |

2. URfd®

2.1. e UcoNfea

I TR U UHR Bl Sld—3Rd
TANReA & ST RN & FF8R ¥ 37U+ IRo
Ul HRT & | Xin-She Yang [20] =1 f=ferRad
AR & AR W G UFRA IR
fopa |

I TR §, dfd, s W I
el o ST & SR ST &1 davar 2 |

3MHYOT AUET THG & FATIUTH &I
2, IMN, U I bad 9 IS Bl 3R
AT B Wbl B, Sl SHD! ol H Iooddl
2, 3R I 3R Fe ¢ |

frr fo v 9 @ forg, afs @1
3 S 39 HdIael e THadien a8
q9 I8 S AR ST W AN q |
TATIReA I3 @ 3TaTal (P) Pl Ja=diid
T H URT B ¥ Y BT & | & ISl B
= BT G B IAET BRA BT G FHIGIO-1
[21] g7 &= am © |
rij(p): I Xi(p)'xj(p) T :\/Edk:l (x, " _Xj,k(p))
)
Q1 ST b dE @ JATHYOT Bl UM
PR BT I FHIGIU —2 g7 fear & 2

®(r®Y)=(1 - —yri;(p)"
Bijp (rijp ) (l Bmin) € . + Bmin

2)

T8f, Bmin RATH MHYV 8, AR y TbreTr
3TV HRE 2 |

G ECER IR R B O G G )
AT Bl &, S fr=faRad T gRi
SR ST |HT B |

XP D =x0 +p 0 (x®-x )+ kP
i i 1 J ! !
)
e, ¢ Voo e 7|
2.2. SAftE TR

SIHfed TATIRA AR STt Famail
DI Bl DI B (oY TR FAIGR & DBIHBIG
I Tl BT 8 | Siifch TANRA Bl GARIGRT
H ofie o offRex: o3, SR 3R
TCYE ¢ | URNNA B YIAT H, S
BT AGFDH B W YR AT ST 7, 3R R
e &1 Hedidd fhar SI1dT © | 3@ 9%,
g8 qeATd far S 8 f @ar geniRen &
Bhd P WA AR 20 T I§ W< B,
TfshaT AT BT TS 2 AT L, 1 STl diet
DI QTG U B B oY Sfeeh sifuRexi
H UH & d1¢ Udh AN fBar S 2| 5id dd
QENE O § | URNUR$ SHfed TTReA
BT B FRfrE—1 gRT fewmr w1 § |

Hifda JFa & g Fidor Fa=IT
(VRPTW)

VRPTW URaE 3R Hg yonferdl § Udh
Hecaqol JfHHT (¥ 2 | I8 P TTE8D! Bl HaT
# o3 areat @ forg AR @ f3omeT | Hdfq
g1 VRPTW @& @& gt a1 g (DT)
R drEdl @ | (NV) & &9 BT o |
VRPTW &I 81 &R & forg fafi=1 deb-irepl
BT TP ARl o 2 & fegmr - 2|
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URIge  (Exact) TTIReA
EHIIT B AARAT BT SSCTH AT
ST PR & IR Slic ol T3l
% forv 3 srfRadseia a9
A1 & wdd 2| Ae—gRRe®d
THNReA  Sifed a9l &l
A Mpe gean FammE AR
THI H UeM A b e
A 2| R Aoy O%e
HST—gRRT®H THRA Tdh &l
THETE BT GHT b A1 d8aN
g BT TAT B 2 | UTgeler
%S Ael-gRRed TTReA B3
THET BT THT B AT d8aR
g & AT S99 3 SIS AT
TA A | SAegEeN
TANRA  WIphiad  SaIeqR
gfshar @I FHA HId B qAT

IHI B AT by AHEET BT

&

AR SRIA

J8R BA © | WM gcforoid TeniRed upfa

H IuRerd uy] Ulerl §RT g€ H DR 3(U]

TR & i

o
et

PHrgfar

. 1 TRUR® SHfed TeniRed &1 &1 [12]

[ AR R Alfed T VRPTW ]

v

'

)
e

foa. 2 SRl
VRPTW &I 81 & & foru [ AR
faff=1 gl &1 aeffexor
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B Rig B @ el A IRT B & I7 Uy
eIl & $9 FABR B bl B THRT B Bs
JHAEIE DT THY B AT 98N g9 B |

3. dda Ja & asa Hicor JAFARM BI
S, TN gRI HAATES

9 9 U § g4 AR [2] 9 IR &
foTT HT (particle) T=HIET THFT Bl STUARI
21 L IEdl ik K argdi arel VRPTW H
T USIReA BT AR R 9, TD T
# Ud (L+K-1) Sman daex (@feen) g
|feer (1,2, ..., L), (K-1) ¥ R agsrd
UTEdH SIS oI &, e 79 (L+ 1, L+2, ...,
L +k-1) f&a1 ST 2| 39 QIS AT &
ITAR, (K-1) aarel Uresh sl &l Reifer
afeer & 5 9N # i T | 9/d 9T,
S ®H H, TP ared Bl AT T ARD AT
ST | IfE S MEM & JdR 0 & 7
|iar T 2, @ uAe ARt @ forg, aree o |
% BT, FeiRa At &1 war axam, @ik 0 W)
qad AT ST |

e wWedr & fory, 8F oMs UEd! (L
=8) 3R I arei (K =3) &7 ISR o
g1 Ug, UTEBT BT 1,2,3456,7,8 AR (K-1)
% ®Y H, T MR UTEHI BT 9,10 B BY
# T ST | g YRS S, H ot
(1,2,3.45,6,7,89,10} & AGFE®H HHidHT BT |
gaT < f WA (3,7.94,1,510826) © | G
9 3R 10 MR UTEd 8, AT Bl A A
# farfrd fpar Smem S 9 arest & |
ST |

SURIh [deRT & AR, $ I ars+l &l
fag v AR fFER g

Ugell e : 0 -3 —>7—0

T AT 0—-4—>1—-5—-0

AR aET: 0 >8—>2—6—0

ST, USTIReA &I VRPTW H AF] &+
@ RO TR 2

RO 1: Wrefter ufemar
A MY & A B = 8L B
JMHYTT BT AferHaA f&H 2,y Tehrer raenyor

HRP 8, 0 PeH DReH Bl AR maxlter
IfrraH gARIgRRIl @1 He=m o |

W 2: AGRED STASAT B YB3

TP I b oY, 8 L+K-1 &1 T
afeer g91d €, ¥ 1 9 L+K-1 d& Al
BT HIAI BN | 39 HHaI & v fhe-g a1
T @X (VRPTW &I &1 &) |

WO 3: AAAS FI[e, gl

FHAIBRU—2 H 3MHYOT B UM BT Sl
|l & | TR, MHYT 3R el oI & 3R
W, G FHADBER I YR ST Fhell 2 |

W 4: A3 B Rafa & sgama

T THHER S Wioe & 918, TAh
G 1 Reafd THexo—3 gRI erdy &l
SRt 2 |

TWUT 5: JHAMNG HICES

9 I AaS YRI 81 STl 8, a1 di¥de
HIS I & UK [ A<ST AW BT 3R
[T TR BT YRT R @ folY FAdH AT
I |

4. 3MMIATRB HU A es FIlel, UeonTea

i SFfCH TAIReA deid wu |
uRig sifftcArsork § I Ua B, sdfow &
L TENReA & T IRFIER (y) 3T [
A D U 9 oM U H SHD! qHAT Bl
SYANT fbar 8 | yRaTfad gIsfas TeiRe &1
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GFA &gl ol 21 Sibfced w9 S by
Y S USNRA & HIHBIST H A Had
59 UhN 2 |
TIOT 1: UIHHIET URH

ae MU SFE=IT BT MR ‘n’ 8,
R ‘maxGen’ Gifedt &1 3rfSipaq I B |
PIFATIR BT <X 07 & w7 & A P T T,
3R T R 001 B |

TR 2: Sleusn ufafertea

T USTIReA &7 IREIER ‘y’, 0.00 3R
1.00 & 9/ =T 8 Fdhd1 8, g9 UA®
HIESH U dTsR RET gRT <2idr S g,
3R 0 3R 100 & 99 AGRBH U A Th I
T DRl B |

9 SYRUT Bl WK 6T P folU, ga+
S UH SETERYT & A1 FHERT € |

SRS

@rfthira gfafHfee: 1011100

TMd ufafHRe: 92

FA &7 IRHIeR y: 0.92

Wl 3: e BFRIeerd

3, HfeH TANMRA & e H
Y% AR & oY, y & oI BI T SIWRIh
SETERYT §RT 9T TS UlehAT BT SUANT ISP
B A 7, R We—3 H SfeailRaa =xol @1
STANT b VRPTW &I 8 - & forw
T, TR § 3T IUANT fhar imar 2|

TIOT 4: HIAINGAT

TS e b foIv e & T @
9%, &1 Wed (P1 3R P2) & ¢AMe & a3+
HT IWANT PR AT Sl 2| &1 Fami (Ol
3R 02) T Ja=cld ST W HivdaieR fdg o1
TG PRSP I~ fhaT SIam 2 |
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ITERYT & forg:

Pl :000[1011 (11)

P2 :001/0010 (18)

o1 0000010 (02)

02 :001[1011 27)
W 5: TR

g WO H, A% SO~ WAl BT Th
grgfead fde AT Srdr & iR Ree fear sirar
g | ISR B forg:

01: 00000 1 (0) (02)

REes 01:00000 1 (1) (03)

39 ISR H, BISd & YR Golid fde
TS B

TAI0T 6: JHANA HGCS

9 AT A€ [ 81 O & (maxGen
a9 ¥ gRgREn goi Bl 8, a1 Bls 31
AMGE R BIG 2), ar ffom didr # 9 tRefiex
g1, f= VRPTW & fory et areet |
T T & | S fhY U BRIR Tells UerTiiNeA
DI A FlHAT BT U FA@IC & WY H Feifud
fpar a2 o 6 o 3 d fowmar
=

5. 3erie 3R Regeiere uRvma &1 faawor

5.1. 3c¥e fawor

WINT & oIy 99 AT & 56 S Td
TARNST BT SUIRT fhAr § [14] 1 39H 56
STNE IS € ol 9t § 99 & ©9 H
AMYH wA A ST fy 77 8| Fgol Serre
DI FARIBH & BE UcH H qPpd fhar T
2| T IS ud UTed P Smafed B S
g, e MR uTed &1 Far Hx Bl 2
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39 STNiC # UTEd fdarvT &1 ufafafea, Jed

@ foIU T I €1 25 UT8® SIS, 50

AT, X—F899Y, Y999, AT B! qT, TaI

UTedh ScIe, 3R 100 UTedh ST W AN
& URUY HHY: difeldl 1, difoldl 2 3R

Ity B 2 | Al & serie # fA=forRad
Bg AR 8 R1,R2, C1, C2, RC1 3R RC2 |

difeTT 3 §RT U U 8| B89 25 UESD
STRIC & 20 ITeYT, 50 UTedh Scic & 18

FIg ‘C’ fafdse wrar @ fb Ured! Bl Feey

SSTENUT 3R 100 UTED ST & 11 IGTExoN

forar T ¥ | Fere R A ar Wrmfers Rafa a1 &7 aigfes wu & A 2 |
TAY fISr & MR W & Al g | ooft R #
TTEH BT AT faRe WM & RCH, R NCIT 13 Acee B 25 AEd @
3R C 2 @ Pl feivard §1 C1LRI 3R @ foe gemen
RC1 & fog w3 fdsr 2w Siforl &1 getm 4
FEf 2 | S. | Prob | Best Known GFA
No.| lem | NV | TD | NV| TD
1 R101 8 | 617.1 8 618.3
@ 2 | R102 7 | 547.1 7 548.1
FA & Rfie shRmeRs H¢ 3 R103 5 | 454.6| 5 454.7
ST 31 uIgeR sHRERY B gy g 4 R104 4 14169| 4 418.1
« 5 R105 6 |530.5] 6 531.5
| P —————— | | Q;QH | 6 | Cl101 3 1913 3 191.8
7 | C102 3 1903 3 190.6
8 C103 3 1903 3 190.7
9 | Cl104 3 1869 3 192.1
10 | C105 3 191.3] 3 191.8
11 | C201 2 | 2147 2 215.5
12 | C202 2 21471 2 2154
13 | C203 2 | 2147 2 215.5
14 | C204 2 | 2131 2 213.9
3. 3 TRaTfd GFA &1 Tarare 15 | C205 2 21471 2 215.5
16 | RC101| 4 461.1 4 462.2
5.2. Rdie @ uRom 17 [RC102] 3 [351.8] 3 | 3527
= WEET B 25 50 @ik 00 wew | 18 |RCI03[ 3 [332.8] 3 | 3339
T SETERY R VAT fear g1y @ w19 [RC104) 3 ] 306.6] 3 | 307.1
090 W 1.0 & d19 U 1 ¥ affaRa gamz | | 20 [RCI05| 4 | 411.3| 4 | 4124

|HT U STl BIR U5, 4 SIET N @ 12T 1.80
TESS HRRR W &1 T8 g | 9 fay Y
RO U<l &)1 @ folg FA &I 200 gRIgRiat

35



UGC-CARE Listed Journal ISSN : 1549-523-X, Tt wehtet - fomm wof Sreifient fgs sttt o : 17, wgaias 2019

aifeiesT 2: AT & 50 AUTED 3SEWN URUMAT Bl AT

|l arferdll #, TD &R &1 T8 §d
0 &1 e wRar B, 3R NV I
forg 7T arEst @ AT a1 uffRe w2 |
VRPTW # TD 3R NV & B I o=

g dIfeTdT 1 I <™aT o AdhdT & fb GFA
P foTT NV &7 719 94 20 SRl & forw

A9 URIE Jod & ¥R B (U 1 H I8 8°%,
e 2 # 7’ ¥, 3R s " ufh 20 H IE
‘4> 8)| 3R GFA @& forg TD &1 qou o+
20 ISRV & oY Had d8ckA A1 oI B
TG B |

qIfeTdT 2 | Jg <@ o AdhaTl & f& GFA
@ foTg NV &7 719 18 § & 17 SaT&Rvll & forw
A9 URE Hod & RIER ©, Ufth 3 H ‘R106°
B BISHR, oiel e UG NV 5’ 8, @R
GFA & 9109 9 o1d NV <7, 8| oHfed w4y

&% fore geter
S. | Prob- | Best Known GFA
No| lem |NV] TD | NV | TD
1 | R1o1] 12 ] 1044] 12 | 1060.12
2 [ RI04| 6 [6254] 6 | 638.83| V
3 RI06| 5 | 793 | 7 | 86594 | ¥l
4 | R108| 6 |617.7] 6 | 624.29
5 | R110| 7 [697.0] 7 | 720.40
6 | Cl01| 5 3624 5 | 363.25
71 C102| 5 [361.4] 5 | 362.17
8 | C103| 5 |361.4] 5 | 362.17
9o | Cl04| 5 | 358 5 | 362.88
10| C105| 5 |3624] 5 | 36325
11| C204| 2 [350.1] 2 | 356.77
12| c208| 2 [350.5] 2 | 353.56
13 |[RC101| 8 | 944 | 8 | 946.67
14 |[RC102] 7 | 8225 7 | 823.98
15 |RC103| 6 | 7109] 6 | 712.92
16 |[RC104| 5 | 5458 5 | 54651
17 |[RC105| 4 | 8553 4 | 856.98
18 |[RC108] 3 |598.1] 3 | 599.18

dTeTehl 3: AlHHAT D 100 TTED 300

A A fBY Y A TR & fofg TD a1
A9 18 H ¥ 16 IRV & o0 Haw uRIE
g & 980 P9 B |

TIferdT 3 | I8 QT o Gl & fb GFA
@ foTT NV &7 #1911 SSeol § 9 10 &
foy wa™m 919 o9 @ R 7, ufth 9 H
‘RC101° &I BISHR, &l Ia9 URIg NV
‘14 8, 3R GFA & A8 & U NV ‘15 B |

& fau geten

S. | Prob-| Best Known GFA

No| lem | NV TD NV TD

1 | C101| 10 | 82894 | 10 | 828.94
2 | C106| 10 | 828.94| 10 | 828.94
31 C203| 3 | 591.17| 3 | 591.31
4 | C206| 3 | 588.49| 3 | 590.12
5| R101 | 19 [1645.79| 19 |1694.21
6 | R104| 9 |1007.24] 9 |1109.32
7 | R205| 3 |99442| 3 |1032.68
8 | R208 | 2 | 726.75| 2 | 745.65
9 |RC101| 14 |1696.94| 15 |1786.32
10 |RC106| 11 |1424.73] 11 |1496.39
11 |[RC205| 4 |1297.19] 4 |1352.25
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Al H ST Sdd URUITH WIS HRaTl © |
31 SIfeet 100 IR FHRIT & forg 1, GFA
7 fAdc—sedd AR urd fdu 8, 39 IR
VRPTW &I &1 &R & [TY U= HSTgll 31R
TeTaT I @t B |

foepd 3T afsy & faeaR &t HAemaeno

S AR UF H B FA BT AT BRI
SHfed wU ¥ e fdy U S TReA
o far & | 39 gfedior # S eiReA
% Th IR (y) BT 9= IRV Ui H_A
% forg SMifes TeniRed gRT <A fhar
21 VRPTW & foTU Hielive & dodia ScRic
% fafr=T SERUl R SFIfed wU 9 A
fPy U S TemReA o fhur W g
ORTH 25 UTE®, 50 UTEH AR 100 UTES ATHA
g difeter—1 @R diferdr—2 gRT gy v
gRumHl & a7 e § & uarfad veniRen o
AR QU € ST 25 UTEdT iR 50 ATEH! aTe
STrie & oy Hefed e uikig aaem= ©
IEd B9 | T 96 B 100 TTEHI ATl I
Sce & forg i SHfed wu 9 oA oy
T T TEIReA 9 gedd o & Jeiifaa
B9 FERE Ui fhu €, S fe arferer—3
ERI ST 1T 2| 89 I8 ey fFared &
b TR SFifesd wU | S by T I
UeReA § VRPTW &I & &_A &I &wal
2l

39 O UF H FAY BRR UAls UIReA
® DHadl T WM BT e B 7 | wanfad
SfEHoT I USIReA & U A 3ed
RPN BT BIRA-H T AHd & | $HD
3fATdl, R ST BT By A e
ST FARIRIT R A A fear o
REZURL

aifeTehT 4: 3iIs HINT B dobelledl @l B
AAGET AT BT ow B et @t

Firefly Algorithm T USTIReA
Light absorption factor | gasrer 3rqemnyor
Nature-Inspired EEARERYNG
algorithms TR
Optimal ERSGL
Optimization SETHIBRIT
Vehicle Routing qre wfeTT
Problem TEIT
Vehicle Routing Prob- | fifayq w99
lem with Time Win- ¥ qreT wfeT
dows IR
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Applications of Biomimetic and Bioinspired
Membranes in Wound Dressing
Sf A HRbM AR ST 3faifer qroruy
NIREIRRERIRIRICEICRISEC PN

mona.markam@gmail.com, abs_112@rediffmail.com

AR :

gepid 4 i ST aret Shifdd giforr @1 SN AYaT § SURT 4 ST arer YaTRll Bl e
UG g7 B GIHAT T YT B &/ I BN P B A fAfdre gHR & Eld & 5
YeTIf ¥ UNOIT @Y ST ST G oid YR ferfeeral (biomimetic and bioinspired membranes)
BT [T 7 ST 78T & Sfial @l qabel U¥ SR ferfearal 51 siged (biomimetic) ¥ Siqr
P GV W URUT ABY g5 T fRrfeerdr wig URT (bioinspired) I &/ Sifdd gt
(biological processes) @I T&eT &Y UGl §I9T 519 3TV (biomimetics) HETT &, Taldb
Sifad GiGaIs & SERYT [IGTal & FasIdy 73 UGrdl &I 19T 519 YRV (bioinspiration)
FEAT &/ I Tl FICHIT U TR & [P &, [o77% &I [Sfecral (membranes) & 15107
P ford S freefl Wenfia! (advanced membrane technology) @7 13&14 e & Gdbar &/
519 ggei@ (biopolymers) SRTERVIT — ¥Hoyellol, VT4, BIgicH, BIgTIFT, &+, Vo, foreflcT
UF BlctorT SIfAVIET (non-toxic), S1d—317eey (biodegradable) U9 S1awiid (biocompatible) gl
& for7ar Siq fafecar (biomedicine) 3 GAFAT SfI9fer 9w J41 (controlled drug delivery
devices), &a® TIAB! (tissue engineering), T19 G&T (wound dressing) Td SaIRIIEN o1a
(antibacterial coating) ¥ @T9% ¥Y § SUINT EIGT &/ §9 ol 4 Gig 3gpd U9 oid IRT
fRrfeeral @t euveEr va sigraT fa@rg (latest developments) &T WiEeT faaver qegd &/

Abstract:

Materials being used in physiological structure of living organisms have remarkable
composition, structure and process of formation. Hence, their functions are also very
specific. These materials have served as an inspiration in the development of biomimetic
and bioinspired membranes. Imitating the fundamental principles associated with biological
processes is called biomimetics, while bioinspiration involves the implementation of these
principles to develop new materials. These two approaches are complementary, which can be
used to develop advanced membrane technology for production of membranes. Biopolymers,
like-cellulose, starch, chitin, chitosan, wool, silk, gelatine and collagen are non-toxic,
antibacterial, biodegradable and biocompatible, these are widely applicable in biomedicine
for development of drug delivery devices, tissue engineering scaffolds, wound dressings and
antibacterial coatings. This article presents a brief overview on the recent advancements in the

design and development of biomimetic and bioinspired membranes.
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Key Words: Biomimetic Membranes,
Bioinspired Membranes, Wound Dressing,
Wound Healing, Tissue Engineering, Drug

Delivery

YUATdeT :

EURECATCN CA I IC R ECABS e U E N
WREITT (environment protection) @I e &
y<Tel IS (material science) @ &5 # gRvfig
fd@T4 (sustainable development) &1 LRI
(concept) WR &9 dfad fear g fafear
fds™ (medical science) Td @rer ggTAt @
IBHST (food packaging) @ &3 # faviy wu
W 39 fQum # JgHU (research) FR=R arfay
W B IR e & o ugpfa wataH
ARV BareRvl ©| o uard faw,
A fasm vd e ifitat [1] &
My BRI H P yeRl & e @ o
319 3 @d (biomimetic) U Sig URA (bio
inspired) fa®eTer  (strategy) RH A
(fore front) T B |

g H AYf¥d 9geldl  (synthetic
polymers) &1 SUAIATAT Ud @madndT (diversity)

OIg 9g1d Syl A1 STeere! (hydrophilic)
B @ BRI 39 A W TR AL SaNd 2 |
3dud oid HdR (biohybrid) Td Sid 3R
(biomimetic) UGl & fAHrRT B IMaTIHT
VT BT T W& T |

ST 37e[cpd Td Sta URa fafeerat (Biomimetic

and Bioinspired membranes) :

g srad fSifeerdl 9 UBR 9418 S
g, f& ST@1T dWEed (composition), T
(structure), AT fAf (production process)
vd B (function) Sifdd fRifeerdl (biological
membranes) @I T8 & Sifad frfeeral #
3 WR B 81 BRWBIAUS (phospholipid)
vq Hrfefial WIS (functional protein) @
FH H W B 2| BB SR
(amphiphilic) B € 1id g R det QI
# ga dad © | A fifeerdt dIffier @1 R
UG BRAl © Ud 3T PIRIPRI B AT
A == fhamelt (interactions) ® WIT
ol g1 9fd® &l (biological systems)
H 3 FEETRR AR Bl & 8, s
dra H 91 B 9 A (coordination)

989 ©, fb=g o Uil &1 Olg seeH
(biodegradation) F&l BT &, 31d: ITANT &
SR UG 9 g1 Frered (disposal) T
398 U4 fAdeTel AARIT I9ax IR & 2 |

) dgeid (biopolymers) TqT — @W@ﬁ?{
¥, Prgfed, B, 94, W, fSfefed
Td Pleloe Wd ecy (biodegradable) B
g TAT N Igadl B gor H AfSD
ST (biocompatible) BRI & | Sid dgetal
@ YA H agiRe dfods I8 7, P
59 fafdadra (biomedical) usmal # omg
qraraRer H A e |l (mechanical
strength) & & fAeiRa A smawas 2|
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fhar SITaT 8, Aol b JATd YR
(effective energy transformation), fafd=
ggrel BT HUNARYT Ud IRl (material
transformation and transfer) | Sifa® f3rfeeral
DI AFAT Sffee WA DT YOI DRI
BT I Bfow BT 8, o S fafdre
O H AIPU  WRellpd  elfd  urewf
(simplified synthetic models) &T fd®ra fdban
ST Y@ B 96T YANT aadE H SuAET @
ST E et fSifeerdl & o W g
STufReNes (water purification), ¥ae8 Soff
(clean energy ), Bl STSIMAATZS AT




AT TR AR 3fSifel qor, "Sig agqd vd oig IR f3ifeeral o1 amal @1 fafdear 4 swan”

(carbon dioxide capture) Td &y Vel (health
care) [2] S &= § fham o7 =T B |

P TF DI Aged STeMicRE (super
hydrophobic) [3] W@l & ®RI Sa H
REH] Wl YT (unaffected) &1 & Had
# B UA BT g Bfaal vd rRifwl
3BT IR BT & | A T3 DI g
ST RN e ar | UROT oldh] ISRt A
Ur=Td (advanced) USrRf M H dTHAID
el &1 g1 s UBR foudsell & Wi 3
g1 &1 &Har guR TS (super adhesive) &
fmtor &Y IR < 2 |

oifdd @™l (biological systems)
D AR Rl & ford Sifde  ugref
(biomaterials) @ WA (self-assembly)
T[0T BT AUl ANTETE BIAT 2 | S AT
dell BT UG (model) R STl AT
(gelation) TPilh ERT Hcldl Bl Ul fdad
BIgSIola (tissue-mimicking hydrogels) a1
ST E B, e fRw et & o SuanT
frar ST AT 21 39 TSR B BIgSoldl
P g & o ol Ul (raw material)
% WU H UIgldd ggadl (Natural polymers)
Ud SIgEITd WOl dgedi (biocompatible
synthetic polymers) &T T3 3T d WA & |

fafys smaml (different length scales) #
EIRSIod @I 3ffaRe AT gHad & &
for) 9ga® wd fIem@d (solvent) @1 Ugfa
P IR W SUAN § A o ufafdEt 8-
iR (R aAE RS fata #
g™ (Freeze-thaw), TRA—&3—WRd |
&1 (layer-by-layer assembly), g
A # MBR AT (templating), B AT
(3D-printing) Td ¥a=iae (self-assembly).
(biohybrid materials) &1 fddra W1 FR=<R

Ty W Bl gd feem # A dE ga
39 | Uarf  (nanostructured biohybrid
materials) eI & MHyTT & R &g
g1 S99 UgEd: Od U4 ApraiTh garedl @l
ATHSIGYh STHTAC (synergistic assembly) TR
&I Bfad BT §| Sid HH) gard g
& ol Sig uardl &I fBdr oMaR iR ReR
(immobilize) fHaT SITAT 8 | A MR 3H TSR
IfTRd (classified) [ ST Fad & T4 3
(porous solids), AIgHI AAAT =AIBUT Gad
S (micro-or nanoparticulated solids), =

SIfTTY (soft networks).

R ¥ UM @R (bottom up) SUITH
AREATg] gbIgdl (structural units) 1 T
SHTEE (self assembly) §RT GHeTRT G- &
STg—3defTH Faxi (bio-inorganic hybrids)
&1 fomor g 2| 39 Ui & ford femgaR
AifrTeral (strategy) g BN o
(i) dfd—sta ufafr (sol-gel process) : S

gfafsr # urefae a1 GG SreEE

gcdh HaHD gchl o ford e (host)

BT B B © | JBETH UG HEHD

gchl @ A1 Uhdd (monomer) AT

PR FEATDRYT B  UT 3ME (matrix)

Sl TCh] BT 3Mdg DR ofdl 2 |
(ii) PSS FeHl BT 2D 34 u=al ferdT 3D-

ST AT W AR GREHRl # o sidfiaeE

(intercalation). 359 Ufafer # ifcrfer (G

gedh) TG Mg (Qdbreid Ucdh) &l

ameee fr=Tifohd gelt & &1 aahar &

(a) Rer fdegga JMHYYT g (electrostatic
forces)
(b) BISSIoH &+ Ud 5ot A (hydrogen

bonds and water bridges)

(c) SMI—fgga WeHA® a9 (ion-dipole

covalent force)
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(d) YICH Td geldgi= AR (proton
and electron transfer)

(e) drvsxdrel 91 (van der Waal forces)

(ili) PHEMS GeHl BT BRI (grafting of
organic components) : GEASG ST TR
PRI FILATYT (functionalization)

3 1: SIa—3APED APRI & AT BT AT ag
T (31) Hid—oid ufafd g1 SRR Smde
(entrapment in matrices generated by sol-
gel process), (3) @rEf® geat &1 2D 3™
WAl ferdr 3D-AA1 A1 Al R AREne o
sfaffaem ( intercalation in 2D-solids or
inclusion in 3 D-solids), (77) @i wcai
@1 HewRaer ( grafting on inorganic solid
surface)

Sa 3gepd uwd od WRa fufeot &
fafseraster argqu=iter (Clinical applications
of biomimetic and bioinspired membranes) :

fRIfPcIDd U & ol WarT 4 ar
S dTel gerelt & forg emaeass 2, 6 9 arfqwraa
(nontoxic), ©1d ¥ d (biocompatible), i@
Juecy (biodegradable), Aif3d wormf¥ica gad
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(mechanically stabilised) 3R <@ afdhg
(bioactive) Bf 3rITq BIRIHT & fITR (cell
expansion) & ol |dg UL HAY | oG
g Td g URq feifeerl | gl (wound
dressing) & ford faery Ul 2 |

g R (Wound healing) :

Wi a1 IrErafe 3rard (physical or
chemical damage) & 4T TIS & AH! ¢ |
AT HESUSHRI UMY (vertebrates) & IRIR
BT FIH g1 3T & | ol IRR & fdl WR
Bl AT <4 I(ENQ‘H de- B %| ddl
qieRofig ImeTdl (environmental damages)
@ Ufd YRR @& UUH el URe (first line of
defense) 2 am @ B Sfed ARE
(three-layered complex structure) § STgdean
(epidermis), 3idRcddh (dermis) Td 3IfER<dDH
(hypodermis) ¥Tfet & | <@ Iharzdmsil U4
af3@mil (blood vessels and nerves) @I 3R
U Bl &, IR & AT BT FHF0T Bl
g a1 fAsfellaxoT (dehydration) ¥ STl 7 |
AT YRR D I BT Feolal (microbes)
& IMHHOT dAl i UG IS aerdi
(physical or chemical damage) ¥ ¥dTd
A gl T ufeRem fAYRED (immune
surveillance) Td fafig wagi @ ggam™
(sensory detection) BT ST AT Fag= el
g I[4] ST IRIRG 3raRer # @ B AR
TIBROT / GAMAIT (self-renewal) BT Y&
21 [5] afe @ efousa Bt 8, =g W’
@ Sifedt vd diererd gfhar R B8Rl 2|
o719 9T (wound healing) 3ddi &I g Ud
gqsiFa (growth and regeneration of tissue)
&I Sifdd Tl (biological route) & | 39 fARaR
TTferefiel oot Ufshar (continuous dynamic
regenerative process) § f=faiRad g g1 &:




AT FRBM SR 3fSIfer ITeIu, “Sid e vd Sig YA fifeeral @1 |l @1 fafdear 3 suan

(i) ¥ W99 (Haemostatics)

(i) UaTE 3FIfq Foid 3R STe (Inflammation)

(iii) UERIGHaT AT WAROT (Proliferation)

b W
uare
@t e uaGr

Sl &1 oo
iR ®rorF
g1 areneaal fPfor

0 feay 3 faau 7 feau 10 faay 14 faau
fpar 4 | <wede PfRAIge IR IS AT
AT A | Feifhe vogpiferad SIRBT | ABms
arell | famprige | wigdane
& UBR | Fucidr qTEATar BT

R 2: @ & GG IR B AoHEg UG ;- UaTE, TERO, G Fireyor

gd WA @I kAT | "/ Bl el
AeIH &, Al &l gd HHHT & FaX Dl
$H BT ST I, Had B RgvSdT (integrity)
D YARRITUAT BT FIaT AT S b, g
1 TR GOl B e Jorfadl &I |
# Jagren gfg & Aadr g1 48 °©C H @

P« We ¥ ghd ARKAT B TG B
Uh T HRUI GAHG JUAR D 3WE H
arferer waTa (hemorrhage) BIAT ® | IUATA
gq fafdedr # AMa: I Adbd @ o Ugt
9T (gauze bandage), 919 @& AT TS
g (pressure bandage) IMAA €| IH AT

% U UM W 1 IRG gEASId! U Hh
2 | GeHolfadl @1 didl & T | Hifre
(chronic) ¥T9 99 WA & | q%’ﬁ%“ﬂﬁ RURIE]
(diabetic patients) @ IR & TR, TATIIT
3R Td IR BT BRI & 3™ (venous leg
ulcer) T 2ol & ama € |

DI AG- B ol 8 Tl Yd A1 SUDHRT
fIefya f&d <1 = &1 WIsfed Ugl (fibrin
dressing) ¥ W@ B AdbA b oI <D
(stitches) &M & WAM @GN 2, foeg
SH A & FHAT (infection) BT T WaART
M 2, e A 9id 9 U b B
gch (blood components) STANT # &R ST
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2| °Ta B ReF-Ue! & oy ST § R

differentiation) &I Us™ (support) et

S arel gered # fefaRad qor 89 =nfed—

(i) SRMEI®, AfdNTa (non-toxic),

3FTAfSTd (non-allergenic) &,
(i) =@ R s T2,
(i) <arsal & AT FEIA (compatible) &,
(iv) gReR &1 siq '@ 7 ga 7 9,
(v) I & eV | 91 7 &,

(vi) 919 @ §dg W UI ATE ITareRol
ERIRICH

(vii) 3rfaRsh afddma (exudates) dT ARG o,

(viii) =19 =T D1 fodt 1 gfehar & sgaum= =
I IR,

(ix) gmHarT 9 SYA™ (9 oid garef ¥
T W W, o ufgeTeifde
(antimicrobial) YU B Tl R[AH
JEEHROT  (minimal processing) @l
STaIHT B |

U &1 & |19 Sld BN B 9] (s
(scar) BIS T & TAT I9 WM I a1 Y.
qul YU Al FEI B UR © | 3Igd I
UHR @I dl AR (skin graft) fafey &
SUART BAT 1 @M ©, difds °1d & I W)
T 941 {6l s & goquidd (regenerate)
B 96 | W @ IIe R b forg e
TSI I (donor sites) r&d HIfAd BId &
T BT BIA 2 | 39 SR Ufshar YIserid
(painful) & 3R HHHT DI ATAHBI g1 &
2| Aol ufhar @@ wve ueref SifeRImor
I (grafted site) & BIRTGRI Td Had!
gRT T wafaRr & |rer ufafhar w® R
IR & | ITre fHd ueret W Ao SIfrarei
& fodror ud fawdiaxor (proliferation and
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AN | A 0 AARAT B qhel & Bg
SHdd AMAIDI (tissue engineering) UfARrRT
BT AT AT I J&T B |

39 gRYey § < & gﬂx_rhﬁ (regeneration
of skin) =g f&M Sia usred (IaTEvome
—diciiaxgs) & e a1 BEgoid W
gfgdR®d  (growth factor) Td  SIETORRERN
(antibacterial) NSRRI & gRT fdSifrd
(endogeneons) IT JfFSIIT  (exogeneous)
PIR@IRAT B gfg T ST (stimulate)
febar ST €1 39 UBR B SR § BH e
@ UTdpfad SIgATd garell &l IuAnT fear
ST ®, i ufogedsidl (antimicrobial) Ui
@ BId & T I §RT Fe b o Febel & |

faeqa o @1 #ke9 ufedl (wound
dressing) RIS ®U ¥ IUAL © | FAH
Aeelfid ud urpfasd garelf @1 fAsor g
g, SN—dieii=  (polymems) UGS,
SII—CTd ¥ 9 gU ARSI (iodosorbs) |
1q AT U Sifed Ufshar g, ora: e
UHR & =@l (wounds) @I fafbear &g
UHR HI AREH Ug! AP Bl © |

foell Y ugred @ =19 gl A1 Yoy (wound
dressing) SN ST & ol S9a fAiferRRaa
TN BT HAIHA AEIH BIAT 5— (1) G
(ii) STeT=TEl Ud STeTelyor 97 (iii) STel a1 &
URITA (water vapour permeation) &I 3T Tq
RIS URITHA  (oxygen permeation) (iv)
Tgar Ud a9- ammed (elasticity and tensile
strength), (v) SaIRAT YRS &¥am (vi)
iy Arew Afhgar (drug release activity)
(vii) fauredar (cytotoxicity) | 1 HeT¥d
Il & IURT Qb JMTSR 119 Uold & ford
frferRaa Feror smaeas @




AT TRBTH AR 3fSifel qor, "Sig agqd vd o9 IR f3ifeeral o1 amal @1 fafdear 4 swan

(a) FHAUT B UlcRIE® eHar (barrier
against infection)

(b) B D W@MHIAD AFHT STHIG BT UIeATfRd
®XAT (encourages Natural blood
clotting)

(c) 3@ RRI @ 3avg o g& Bl GcHT

(blocks nerve endings to reduce pain)

(d) & Sas o Fea arel ava gameif
BT AN HRAT (absorbs fluids from
inflammation)

(e) SADI DI ghg T MR UG BRAT
(provides scaffold for cell growth)

() TfT SaDT BT AT AT

(Strengthens new nerve tissue)

(g) 9@ & =l &1 AIBRYT (minimization
of scarring)

aq fafsear & od 3geld (Biomimmetics

in wound healing)

I bl & S SHddl & IR B
IR (healing) & URT & & ol <la
TR G 2| 39 Ui § 9Hg o e @ AreT
Bl Iche BIere (delicate skill) BT ATaegHaT
Bl B <t o & ufbar § JHadl &I
gfd A uga wedl € qem uforen ufafsar
(immune response) &I W TTAT 2] S AT
2| 31 TrHl H oI # Had M (tissue
adhesive) Td fafbcdadrd dle<  (medical
sealants) 31f&Is SUARR | aAE H Avefda
dd e (synthetic tissue adhesive) & ®U
¥ ARAHR—ee vd RafRiFie / wrfeesss
R YN B ST € | 779 STelid ardTaRol
# @ fued @ wafd eawar Bxft 2 fag
fawTad (cytotoxic) B Hdhd & | AT Bl HaeH

(curing) & FHI TH B & PR B UgaT
THd g1 UIEH MR Wie  (wrsfad w4
fSrerfes) # @efy s Sa dafa g 2, fag
e gRRAfT # ga@! fauds @) eHar &4 &l
S B |

gdE H Ugad ol TRl ¥ e
AARIS B gde (FEIoia) & °r/a w_e
@ Ufhar B FHIAR PTAT ST @ T
gfAdcl BT TR H99 (tunic) 3¢ BT
Td 9891 URMIT  (translucent) BT & | I8
PRId: NdqR Acgellol AN (crystalline
cellulose nanofibres) U WIEIF &1 &1 Bl
2, 98 <YMRIA (tunicin) HEeTaT B TAD
AR <aFepH (UCES), 3, 4—SISeSgIadl
Wi TeiArsd (DOPA) & ST dhodhid aell
3,45~ QIS8 SIad] Wivd Yetrigs (TOPA) P
AT USRIl 9 & B © | g g
DI HIol Y Hal © | TOPA & URRITATA
A faues @1 v § g e fmar 2
FHL S & pH 8.2 W URRAIATA ATaiTehd
grax IR, TOPA Td UIEH & A1 98
aISTd 99 9T 2| URRATAT  cgfiae
@ T H SuRYd dAfemw @ g W B
Ao (triple complex) I 2 1[6] A=TIDI
q TGB! Bl UM WA DI UihAT & FTHRY]
I EgSold TseNid 9 8 | S drsfed
@ AAIBIgaR UG difeld 3Tl (URRITelTel 377)
A HHINE [T AHI%BRS  GRedr U4
URRATATA ¥ @ §RT 9 3% 94 (cross
links) @& HROT 3 3fawey H W ESgota
gordl 78l B | egidbe B @i R SmenRa
T8 IS TG 9l Hadl IR AT § Fuamar
2| SHB! Ig AT WIS Mg Td AHT—35
3@d & (mussel-35 mimmetic adhesive)
GICESAEEGIR
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ferar 2: egfide (Fsiona)

forsep:

fafecar & usll & wu H 98d 99
AT H Red T SUART BIAT &, Sl $Har
% U Bdh AT I 2| ST & W
Jolgagecy  wifed  (non-biodegradable
plastic) &1 fsq1G+ (disposal) U faeaemdy
HART 8, 3 Slg 9gaAdl | 9lg AR U4 ol
3gHd URTIl BT HIOWY T AH IUAN]
TIfaReT WRETT & fordl U 91 fdmed & e
gral &) fefed # o ST 2
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RR &t sefiz dlc & a1 =R F B9 arer ASTeHG T
FAERIES URAdd! TR FHAT Pl Jlorfold eRgiad & THE &
SRS - Uh HAARIHI SURH

Study of the Effects of structured Repetitive delivery of Mantras on the
Cognitive and Behavioral changes in an Individual after Traumatic Brain
Injury: A futuristic approach

3T ARl 3P FAR™  Ajay Choudhary !, Ashok Kumar'*
3T ereafafedr fumT, srea fEr) areril smyfdsma e vd f M HAER i
AT, g faeeil—110001
ajay7.choudhary(@gmail.com, ashujinagal12@gmail.com

AL

WYpd e A @1 3ef E UB U GldF sifvedfch, aachiNg aft AT Bl S, I
T AT TG BT THE Il "AIaEd q Sedifcad dfs | GRyqYl 81 A3 @ SR
I drefl §99 FHIaeell €qfy @l &fth @ A, IRING S G FaT Y SeYd
THTT ggar 8/

§¥ &7 H [y TV [Aff=T S7g¥aEnT §%7 a1d @1 gite @ed & & 73 & I=@NTT W 814 qret
qfT—HGT IV §79 FH TGl P 32 BT AT B AAAIHD [BATNAT, SIS, FIS TIT
BT 8l dIel T1T A9Efl [ApN, asricas Banfafs, amRie Reifa siv smearfcqs sra—ara
U¥ 8T FHIT Gl 8/ T8 BRVT & [ §5 FHIGEet! FHAT & Gfd Sivi—oid FRT fdvarT 3iiv
THS 9@l TIv 85 AT ININ 3N STHT Bl FHIAT Bx alofl § HIET ugha @ A<ifd
SUAR & &7 H 3N s gyt w & g J wHef 87 Gy

Abstract

Mantra means a sacred utterance, numinous sound, or a syllable, word, phonemes, or
group of words believed by some to have psychological and spiritual power in Sanskrit. The
specific grouping of these powerful sound vibrations of the syllables of Mantra has an impact
on the mental, physical and psychic consciousness.

Research supports the idea that mantra may have benefits through the sound vibration
and meaning of the words and plays a role in improving cognitive function, depression, Post
Traumatic Stress Disorder symptoms, cognitive function, mood, and spiritual well-being. As
our understanding of this powerful modality deepens and grows, we may well find additional
clinical applications further ways in which this ancient practice can strengthen and heal the
human body and mind.

UYH ETAcH : UHBTRAMS © FaobId AFATE SHINSIIY, THSIRYT : A== QI8RId BIishd

Key Words : fMRI : Functional magnetic resonance imaging, MRP : Mantram Repetitive
Programme.
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PERIGEI
AR # ™R 9 W R AaRs @l

SIS eHaT ([ GHsE @1 9IRe) H
FHHI M Sl & s aRom wawd S fhsdt
W B # &I T, S A IR A18 WA
H IR Bl ® @R S fameat e A
INIRS fharherd wx # ff BfeaE Brh
2| s faer | TR =ik &
AR Ud qiRaTRe Siia= ama+ |1 &fo+ &
SITAT ® | gTeifes, RR @1 iR @re arer iy
H Y gEnfrit oie g & forg & 8l g
f=g, @o A § I Rapd o= wHY TP
I8 9&dl 7 [1]1

H3I T Afh TR A= WUl | snyayd ura
Tl 8 59 wRIR®, H=iHeid, waTes
3R areaTfcad g9 HedqUl € | HATEAR B
AR &fh & ARTss W B8 drel gRadHi
DI HYT AT AR TH 3R Mg (MRI) 33 &
HYH 3Tl BT AT PR R URT AT
f w2 Ava aRaw & oy SOR® &1 B
A 2| U ARG & WReedl olld Td Mhed
Picad (frontal lobe and pre frontal cortex) @7
fehareiiel a2 Sl fohdl 9] a1 91 WR &
o @ oY Ug<h BIcl & | AR & S I A
HIex Held Hedd, U AeX Ud Awifel Jlex
HIFEHA (motor cortices) B ATT—ATT YA
(Putamen) ¥ e & [2] |

Frontal Lobe:

e — HreaRer | ARAwp @1 fhareiel gor
WR<el ol Ud Mhee DicRT 9N

48

3 ARkass @ afe TRar o1 A1 fhariie
B & Sl Al & e @7 fobar 9 Hdfea
BIAT 81 O/ odUeRed o9 (afy ek wre
DI TS DI ufehar | Fefd W), RR @
TR A & HROT Afharefiar 81 rar ®, ar
73 @ fharelid &1 H "gayul e
i € fd 71 e afd & ¥ sr
YHIGHR] B0 & | S8 &h & AhRIHS AT
RITA faaRl BT b TAT AFRTG q1d Bl
BH B DI 3felfhd ale B & [3]1

sfey RR @1 TR e & a1 I |
B9 drel df3eT el fadRT SNy areered &4
& ST, Sroe et Adelt | el |
PR U 3R FIER Gaell gRad+ oI J1avTg,
I, R Mfe R #3l @l egaRerd grRmg iRy

DI A ThRIHD UHTT TSl =l

RR & ek dlc A dfsa IPET &

FASNERY & TH -

g Al |ftd ff= af & am w®
HAI & UWId BT SA¥H fhar AT dexT
TSAMRE T ToudR Red § |qg iR
H3 gRIGA BRISH (TH 3R @) & <id
3 BT TEANT fHU I el 3 el W
R wepTfRId &1 gal © | 45 YrRIglc BRI
(@ R W) & Srid 9RTERI & faded far
ST 2 b 98 ofue wNiE & W 9, faey
Y I SMATHS IRFRETT HAl BT AT P |
R @ ™R @e 9 9fead A & SuER
H O "AeaR @ e far T dr o
T 6 AT IRERETT SUAR QU S arel
AR & o1 # S il 3 RR & 7R
gre @ 915 8 del a9 e fAeRi SN
IS, ARG WRY WX IR SmeTfoad
Bg—1Td H 98X AHRIS TR ATHT 71T,
e IRAR® STIR & AR A=ITaR
fear T [4] 1 THRIRWY § 1T o9 9Tl aR®




3T AR Td 3Eie HAR, "RiR @1 TR dic & a8 Afth ¥ 8F dTel HeHAd U4 AaeRIEd "

ARSI H SAET B TR H GER <= ™1
[5] | THRIRYY devd TS RgeM e & foru
A B! AHerID Rig g¢ | TIeR Tesil
@ BRI B ATl ABAC MR AMRID T BT
BH B H W HAERU BT BB AHRIHD
YN <1 T § [6] |

fsdl #5 BT 15—20 e IASTHT IR AITE
qd Ufifed SwaRe / $/@au o)1 | R
HAGRT H GIR 8 & A—A1 19, o,
AFRTG 3= ORIl IRty & Y STl HH
T TS | 9T [T ) Nifsd it & aRarR
P AR R W 791 & U9TT BT g fhar
T 3R AT 1T b A T | difed i

T AT R AERaE I | Gfsa e @l
TEATA B dlel YRR & S qadl 7wl
a1 12 e/ 12 519 8 AwTE db o9 fhar @1
IR fhaT, ITH AFRIS 3Ta¥TE DI G BT
& forg, fasifaert Sid g darel qawil &l
JorT H, ARG 3fa9Te Heel AT § STaT
IR B & AF—TT ITHT ARSI

AT d8aR ga [8] |

ARTsH BT forarelia ot @ fory HaeaRoT
BT TANT BB PRR Rig 8 &7 2 | I§ <@
H oM ® fh w3 BT STRT HRA B SR
e drell e ¥ &M @& aRl 3R HwFA

B B & [9] | UdT ueid g ® fb I8

P ST B dTel GRS TR W g BT

@l HFF T T4 B SRGeR T gRT

BT AHRIAD T BT & [7] 1 87 SENLIS
JeHEl H WU fRaT Ud Ud UBR & A
JMETRT Frsfoll &M, & U9El BT eI
foar | Su fhar § Rl w9 &1 IR—aR
IRV HRAT, ARING oV (S I Ifof

GaRd BT § 1 39 day # fHy 1Y gy |
gdr o {6 AR 9 ARass &1 forffed
9T fohameiiet gt 3R S R @l fehareiierl
<RI gHrERHIM® BiRkercd, fofffaed o9 dsi4,
U, RRueoms, WRiffWia™a  TRRS,

A IS BT WY HIAT) AR ARG T2 BRAT

ggeTl, ARMEmhed Ud UARIR  Rifere

ol fohamld e B B ST R WX

P TG < | W <l 8 [10] |

A=z 3 ARdsp &1 fharfiar garm forffas AT

49



UGC-CARE Listed Journal ISSN : 1549-523-X, Tt wehtet - fomm wof Sreifient fgs sttt o : 17, wgaias 2019

S HWag # 8f UA SR g (8fMRI) SR fohamelal gom ar sikfdched & I
AT (THRIRATE T # d8a WRPeNAl gad, 3R U=IRR Rifele, WRifgWibwa vy,
SN T MR BYex BT TN fhar Siar dendl ok Ruiideh # fhareiear =i 7E |
SR bl favqa ARl ¥ SRRl el 81)  wjeT YRR Rivger, fBwidadl, g-ger
T WY (U TQ U U qgId W g AR WigWHE A fhaniiaar de @1 T |
ey frer AT 6 ARaSs & Sifhareid SEie g el #1 Reyfa 7 39 9l # BIg
T B go # o9 ARaw #Erearer & fharefierar 78 g8 [11] |

(A) Jedt &R forffes w@vemm gERIR Riem (B) RRaidadl (C) sTgenm (D) 3R
frfedeal (E) # Aie & 18 fhareiiaar | Safd gad @y o frRifya Ruafa & 9 vl §
B1E fopareiiear 8 g8 (F) <1 ¥ aiferar ® S ore fharelerar weR @f vefia ol 2 |
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3T AR Td 3Eie HAR, "RiR @1 TR dic & a8 Afth ¥ 8F dTel HeHAd U4 AaeRIEd "

9 &3 ¥ Py Y JgHUE 59 a1 DI
gfte oxd © fob # amenRa eare fohar & &

UH 3R G R by Y AL eI
A 39 91d B gfe Bl € b FireaRor gk

B IR RRed W 98RBT © | HEeHd
AT BT HHI dTel ARpAl TR ASHIHS fhar
% Y9G BT qATIH TR & oy Iese HAR
UgiaHe SR WU & 1T diad fohar @
g @ S | el gl @ AR fafr |
gfth @1 ATGERd H qAT GuR Uil I3
fh=g ®acl dIa- AT H AR B BMH B
P oAl # (FaER B Fafaa s @ forg
ARTS wfhan) H gafa Gur <@ @1 8 [12] |
3T BB S Adhdl & b ASHIeH®s eFar §
FH B STIARTS HH F HH AP SUAR fafey
P FHE B H3 SMeTRd eud fhar gwTaeed!
BT B |

HAT B HDBSM : A= JRIGRT HRIHA
(@ R W) IMUER B UH U WOl B
e grega: O yeR @ frard enfier Bl
2 (@) 7l B IR — IR QT (@) fR—¢R
AR HRAT (1) Yo fdvg (GRgeer) R
I ®fgd HAT| 59 Yo QAT aifafs @
9 39 UUTell & SISl U $9aRH
(2013, www.easwaran.org) §RT WIf¥Hdbar <
TS| HF U W IIMT Utad Ieq AT ITeg
g BT § R afe R 9 79 & w9
S $HRAl & (qR—9R QRN 8) difd a8
I AR # W dret Im@ifvd fauRl |
R AACART ¥ AT & divad H D |
A BT G AT H STRY dRA H AT
P TRl dedl &, €F Ued W ddd ©
AFARY § & dfegd AT | ARl
& T 79 Bl B ua g R wfsa faean
SITAT & d1fd A T —aterT fawal # 7 wed |
fafr= yeR & IR R BT T0 uH R T
AT W AT FeId & b AR Bl
fth & ARy Heel TRl IR AhRIHS

YT gedl & o dAHRIe ad1d b9 Bidl @
3R Sitae Srelt § guR 2rar © [13] |

ARTR®I H, ARG a91d BT HH B, Sd!
ST el H R a1 SiR menfcads foar |
HTHT HRIR RIg BT & | TH TR @Y AFRT®
a1 Ud UBM DI X BRI Bl Udh A
A © [14] | € WOl ARG a9 @ gfd
afts @ gfafsar iR fhedl aamaget Refa #
39 T B Hod 1 Aafp ARy @ eHar
PI USRIT HAT 81 TH 3R Ul & I §RT
Ffts feedt W qeraget Rafa &1 dear ala
A AT R § A ' Wb B |

S AR ereas | | uar gorar ® b
fod Nt o a1 79 QNfe B IR—9IR dre
I "FRTS wnf e 8 [15] 1 $9% STRT
I ARTH H APRIAS fdaR T8 3T 3R
AMRI® IHT g BNl 8 | A3l & IR—aR Td
fH—eTH TR B A AAIASTD MR W
T+ gd Hdfte 789y 8l © [16] | TH 3R 0
@ A1 RO BT FAR=R 3T & A ARTSh
& RRA Acdd fharfia B § R 79 @
THIIAT 9311 © |

frociyor :

HH S & IR & SR, ATl &b Udb Il
3ITS HADI B b 4T (BT G&T) BI aegama
B & 3R U8 a1 ARTSH B a1 Bl Th
*RIANTHS Fh H IR & Sl A9 Bl AdD
iR Afthy ®©U # oK © | 79 o0 & WY &I
fagm wafe oo @ @8 1 o "3 & v
Rctgew g1 fFaffa w0 9 g9raR. AT
FH™IT ST &7 8, S U Ul SHoff &+ §
1 ®aar 5= @1 wke ® wU H FHST S
NEZURL

A & Y BT Uh FdRT T IATTD AT
P G U Bl Afhg ddl & 3R 7N A
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ASHTHS  fohariierdr, sd9re, dlc o' &
BRI BF dlel d91d ddell fApR, JIeRE®
frarfafy, =A@t Refd sk smenfws
BA—H1d WX &R J91G STl = [17]

forspe

39 UHR U WK § & 93 fa ug
1, aER 3R Sfdw: eIy & "I | e
T B BRUT BE dqlel d91d el fIPR,
TERAS  fhafafey, aefie Reufa &R
JATeATfcHD Ba—41d & oIy 3 31T Dl o]
fopar I |ear 21

ATl oy feond :

34 &7 § WY fby M @ qrave KRR
3 TR FIc & 9% B dTel a919 & F&ed
3R areTIe FIER @ IR H A Alfe
Suerer e g | RR @ iR 9e & 9g g
ITel T Heeh eRi & R & gd # &y 1y
eIl # B T eI B v © o
Tq U 3R @ Y9I BT T w9 H oAb
frar T [4-5] |

A gRT SUAR &1 UfshaT 1= ATEIRoT
2 U8 BRU g 39 A UeR W SS9 #
AT S el © [18] 1 SareRemd R @
TR Are arel AR & g g91w v Aty
T UeeH el "evsl & er=id QU
S dTel HfRMETOT UG 3R WA U8R
THIT 9o H 79 8@ 8d & | &9 1|
o RIT I GRIGRT BT Y ST BRI T
O g /A el 8 fbeg HAl BT SeaRor
PR | STEl A bfead B H TR fHer
g g8l 4 Jfih B ARG =T WY UeTE B
2 R aoie & s § aFRTe AR deeh
SETOT G AT B1 {1 HH 8 I B |
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g W e <7 Ay 919 ® f qd # fag
MY I H ravre Haell odefon ofik SarRiT
R HAl & YATG DI AIBA el AT T
T s AT oY el AR | A9
B A Y dAefur faeme 9 [19] 1 89 BT Aredd
g RR @7 ™R 9 arel JIRRT § 89 are
ARG T91d Ud 3T AH—AHINIG TARITalf
@ YdeE dOT Td IR SR Bl §R AR H
A 73 Tewagl yfter i d&d 21 e @
fAafsa & § H#3 ar yHEaeR) B © |
AT ATHTHD — FIeIRG IUAR H W H#Al
BT YANT A AEIH & Ahell 2 |

gd # Y Y 1edd g9 91 B IRMS
w0 9 g wxd § fb RR & iR 4
I ifsd 7 & STER # A= BT
PO PR & AR 39 910 W § <d & (b
AR | AAIAS e el H gfa
@ HRUT IR BT BT HH fHar ST FHaT © |
T SR W U TSpSl @ SR WR dEr
ST whdT B, fd 91 W § Argfewd uieror
FRD IMIAR H F1 & TANT & Y9 IR 3R
eI rgHY fbu S auferd &1 RR @
TR 9 ¥ Nfed A & STaR # IRFAR®
SUAR IUARS BRI & AT B AR
HATTaROT HeT BT TR ATed 8 Aeball © |
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fEfotea a1 & J=eror @ gl 3R
HRa & =3 e & & ® WO

Challenges in Preservation of Digital Data and
Indian Initiatives in this Direction

JdmU——< =T

fe9T® (FoaRel shifea), et Tl ST Fell s, A8 el

Pratapanand Jha, Director (Cultural Informatics),
Indira Gandhi National Centre for the Arts, New Delhi

(pjha@ignca.nic.in)
AR

[Sforeer SeT ST §9IRT T TATaferl @7 Ve Hecaqul 8T & 89 319 Wl awardl $I
fforeer wu & g1d &1 gWlery 87 a7 &9 g8 #TAT H fSforeer T 97 W8 &/ §9% 7ol
fSforeeT arey o SUeie] I STl & WUIaRT & [o7¢ U [39Ter Bridc giar ¥¥ 5 #rid
&/ ¥freer SeT & wver™T & Hi §HINT @9ETY 7797 Hff ST qIIEyyf 78 8/ gefifory, feforeer
oy d ST & vt gfa @1 afaerd st gga sifte 8 snavadar & & g9 @fha,
TIYRITTT TT ISR WY UY U SR FOTel] & SiisT O Gif ST g4+ @ ey & [ 7
faedft ToTTett & TET YT Y8 Wb | fSforeer ST @ JIHdilcrd WverT & forg gves 1Sforeer
Raifsie’t (E1618IR) @ el @l Sigverall (ISO) &RT 2012 4 AR 131 737 o7/ dfd
39 @& GITAT 9% 4 BacT & RyIfore] &l 81 STgTHsil 16363 @& 7l CISISN & [e1y FHIf0rT
f&ar a7 & TFHivy (National Cultural Audiovisual Archives, NCAA) SfarT &7 Ugar
SITSTHSI FHIIONT SISISIR &, [OTgebT [AavvT J8] werq § Jvga 671 a7 & | g9 Fiahar [
ot arger B R § ScT & Rbast @7 417 v&dl 8/ &leliid, U gves feforcer Ralfored!
Pl GISTIHP 3N,/ IT AT [ABerar & FHIG=T 8597 g+ V8dl 8 HIT 8Vh 1SN &
e BB UH WS 1SN, Oif 3TUST @ AT 9P ST B UF [A9qeHT FANIIBRT
» WY H GURIT VT WPH, VF GEARTT B WY H Fedad A7 TIT & TLRT TR O g
fSforeer Ruiforedt @1 v firs A9 &v @1 oTevd 8 off T ST & WverTT 3V Iwdh! [ver

Pl GARTT H% TP |

Abstract:

Today, digital data is part of all our activities. We create all documents digitally. Hence
everyday we generate large volume of digital data. In addition, a huge work force is employed
worldwide for conversion of available analog data in digital format. Our behavior towards
the protection of digital data is not very responsible. Therefore, the percentage of permanent
loss of data in digital format is still very high. It is required that with the creation of data it
must be linked to a formal system at the individual, institutional and national levels, to ensure
its long term availability. For preservation of digital data, standards for Trustworthy Digital
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Repository (TDR) have been framed under ISO in 2012 but till date only two repositories
(worldwide) have been certified for ISO 16363 to became a TDR. The National Cultural
Audiovisual Archives (NCAA) has been certified as world's first ISO Certified TDR, has been
presented here in brief, as a case study. The process takes care of data recovery in case of any
disaster. However, there is always a finite possibility of organizational and/or financial failure
of a Trustworthy Digital Repository. Therefore, creating a standby Digital Repository which, in
case of the failure of TDR, would function as a trusted inheritor of its data has been proposed
as a solution. At national level, there is a need to create a grid of trusted digital repositories
that can ensure the protection and security of all the data.

WA I1&3: AUaT yaed, fSiorea wrervr, f$fiee snaiged, fSiiied oamR, gead f$ioed

Ruiforedl, gxcs fefvtea Ruifoiedl, SRR, A3 dodvd AffSAI3Te Mdbised

Keywords: Disaster Management, Digital Preservation, Digital Archive, Trustworthy Digital
Repository, Trusted Digital Repository, TDR, National Cultural Audiovisual Archives,

NCAA,

TS A

fefSea Ser omer &y e rfafafer
BT JATT T B S Wl STl Bl
g fSfiica 0 & 991 &1 ofed (&),
% for qoR # Sueer @ forew Sfiea
TIEHH TR B PR & AR fSfTed smseye
Td | ANTES BIF AT HREX W IMRT TR
I IR 9 QX1 AR 9 ST ARgH OR SR
2| ARSI TIeT a1 I8 IMAdIRS, ol
dfeT, uRags, fafecr, FARSH a1 @REN
BT 8, T A A X Ww 2| (itca
AT =1 JATEH ST & I B U], Pl
goot faar | I, drdes, TRITR), FHRoH
IR FaR W & &, fH 'l @ <l A
3MdYd HIfd g8 T | 314 Pl |l TGO AT
TR, S felt Y opR & SRTea aw-e
DI A &1 BT ©, el g &1 1T 2 |

I GRR BU W WULK fhar o webar & 3R
ST RA 1 UbIRI fhar serar H=Rd
BT ST FavarT 2 | I8T 9% & o o= 31g
dael Yl R ARl B dafid T8l HRdl
aftg S9aT R =1 Wifsar, O ey,
3iffear iR fSar d& @1 e & & forg
A B9 o 2 | uRvmma:, &R f’F g9 9 A
¥ fefrea Ser &1 i ax @ 2

gD I[Adl, SUARl  UATART Sel &
fefice ey § wUaRyT & fow ve fawme
PRITA AT R & By ARIFN H BRI
2| qU, 3Fd R 39 S &1 Wfas @
gqifedl d& WRfed & @ fog 9@ aRE ¥
TR Tl e €1 i urwg # Ser @t
Wl &fd g &1 gfaera il 1 9gd a1
2| dofs SIS BRI (World Economic
Forum) & U& RUE & AR, & 2020
a6 fSfied IR &1 fORdR 44 SgreEe d&

fefRTeat add &1 Aded ® fb SudRor ar
fearsd &1 3ifde Biiae, HIH, Bobl (JTATN
d QSM ), GlTeEa iR AR g |
D] FEIAT I S AT § o1 DI R

Ugd B SEIE | WY 8 I8 AgAM B
f6 9 2025 % wfafeT 463 YaAEISe <l
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F1 iy et SRica ST &1 HSRU
(storage) IS (WM, I, <, UIeT, UaNT L)
# BT 8| BXd diEe IS fIe | 9 'y ®
3R & T @ e 0 (SIRY) a1 1 () BT B |
39 9N BTS (Binary code) Tl B8 & |
PRI I AT H &R BAIS Bl FHSIT § o8
IE text (@) B A1 fagere & a1 fAdwr &,
TP IFD AW B BRI BRI & | fShred
STl Bl 991 il AT | UeT ol ol
AHdl & | dd-d! Aaad (outdating) &
HRYT f$fSTee xSt gaen fagfi & $IR
R IEd T Sea amf & muer geed
@ folg oS §AR UTH IHRUNT IETER0T T8l
2| fefica & gam sw o9 & W &
IS RV B Y AISHT g9 TAT TEJAR
HT IYH HIAT ATIS 2 |

fSfotea Ser & JAzeror @ gafa ¢
fefSTeat Ser & wRerr ol yRg gAfar g—

1. TSfSTee MifSar &1 Siedl srarer

2. SCI & HAAGMT W@/U  (proprietary

format)

3. WIgd B Wiad & U I ATFSIIR
BT IS

4. "I H fFFR=IR 9519

5. WMCdR, BSR 3MR MfET Red &
VAT B YA & AT SAD S
(Upgrade) @1 31RM IIo=1 9991411, U4

6. PUl Ugcd AR difgd Fuar IRHR
(IPR): fSfSca w9 # AN d& &
ST R H T dS1 g Wrenfia;
A 2| T SRTca arssd e | @l
TRIAT A & AT S geve W

1. https://www.weforum.org/agenda/2019/04/how-
much-data-is-generated-each-day-cf4bddf291f/
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SUAE BRIAI & | I8 STl bs W8l 3
HUEIT BT 2, 3R 56 W Td Wy A
ggfaer BId € | U1 9gd 91 Sel © o
BiARTISE 3 Rafd we 721 7 foeg gamm
@ IR 9§ 98 g Wewqul 2| faem
JUET AT B Y e W IUAE
BT I & wife fSiiea ger @t

3 ufoat ffea 1o @& |9 Bt 2

Vg 7R W B o B WA

Memory of the World Programme @&
e, IRl (UNESCO) ¥ fefsiea Ser
afed givar @1 Sxdrdsll fRIId @l gRem &
foIY v AMe—afeT e f[qeRia o) &l
IMIE fhar 1T 2| URME T @ MR
R D] SRel HFhd 7 (0 374§ H
ISR BT 39 fAT IR U ARIET (IR 6
@ oIy T Ta™ B & | 1 3fR 2 TS 2015
B Mo 38d WF H, “Recommendation

Concerning the Preservation of, and Access
to, Documentary Heritage Including in

Digital Form” @7 RrrRen a1 W s,
Sl ERBI B BN W OSWEl fRET B
T & forw AT &7 v veerR 2| RwiRe
BT I e BT ALY TR W, Ko
foRraa iR o Sural @ ggars &,
IR IFH ITANT AR w=ewor & forg fguef
7 9guelid argHu™ RIS 3R Jahrerd
feenferden, Aiftal ok |aiq s Hisd
P AT W ORISR UHMT IR AT U
HAT | I§ TIT AFG—AT AEE, qHI
@ RG], UIplad UG, A D8R,
U e, AAEF] Bl JeM oY Gl
& folu gt FHRHET & g a1 & fory
AR g9 H #EE BT, dlich Jead - IS
3R Repfe w1 @l 7 A | gAY, AT AT
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1T 39 RRad A @ forv 3ad e S
B FABIRY HRAT 8, S 3[U IS &3
S H9 A THIRT BT &, AR 1T & I8
R UM & ARTH W SHD BRI DI
Jrder we FRa1 © | Ig N e forr wan
5 &R IR I § A 39 RIBIReT &1 gwrdt
B B fou BT T BrRars W RUiE AP

golagi-iad 3R T e #3rery,
IRA ARPHR -1 2007 # feRoiea aRRemor &
MaeIHar Bl a@d gy, C-DAC YuI I
National Digital Preservation Programme

g o e fode@ # Sevema ¢S
TR BRI BT Mo, C-DAC # fefiea
ST @ Ipedl & foy te og enfid
HRAT, TRA & (SRTee TRReTT ragadhart o)
IR 3 Rard & gare nfe w & P

fefitea Se1 & dwifers axem & forg,
wee fFfica Rufoiedl (ERRIR) & AM®!
B 2012 H IrgAIfed fwar | SMSUWR
(ISO) 16363 3iifsc Th WSR &I RIS
R R ER ST veeq & forv dem 89 @
oIy oreell dRE | TR @ g Ufhar &
T B | ST 16363 THIUH UKl R
ReRdT, eI @ aRgsdr 3R IHd! WA B
3R SYANT & forw sroe uftegar fawm™ @
argdfa fierh 21 oIfde, /@ d& gim W
# ®ad & RUIcedt &1 & smguwsh (ISO)

2. https://en.unesco.org/programme/mow/recom-
mendation-documentary-heritage

3. https://www.cdac.in/index.aspx?id=mc_hc_na-
tional digi_pre

16363 & IHd CISRIR & foly yAIOIG
fFar T 7| T & ugel mSuwRN wHifd
T <SR, National Cultural Audiovisual
Archives (NCAA)*, 51 &R 2017 H YAIOTG
fdoar 1T, AT The United States Government
Publishing Office (USGPO) @I f&waR 2018

H TR @ oy Primary Trustworthy
Digital Repository Authorisation Body Ltd

(PTAB)® , United Kingdom gRT YATOT fham
TAT| PTAB gfFRIT &1 Ugall |ed & o
ST R H (ISO) 16363 3iifSe 3R v
& & foly National Accreditation Board for
Certification Bodies of India (NABCB) gRT
HIIAT U R |

YR URgeY:

R &1 ARGIIS THGT BT U q9T T
SN WUS b U A 8, Sl Uod ©8 e
¥ gare s, A RN 3R IR—IRGR
TRl SR ol |uEl #§ dfua g1 39 IRd
S {OB HEH HATBRI B JfcT 91 R |
TE U e TS ERIER & ford A-ferd @
R < & ANRDI DI Foau wY H IucTe
IR D AERGAT B | dPADB H AR
9Gclld, SIRTRGAT & HHI, SfUd IERETE 6T
T AT FRIDII ATEIH DI Aropba ([T
Y T IR B),  BRU 39 AWEARN W
TN & U @ I &7 ST fRARR 2 |
9 g2 BT THRAT BT FHSI 8Y, 1241 deadiy
AT H WPl FATTT 7 AR fIeh SI—5
Al & GReror & foTu National Cultural
Audiovisual Archives (NCAA) TRASHT BT
garg @, s sra=aee a1 i gfvewr
Tl T HAT D BT AT TAT

4. http://www.is016363.org/iso-certification/
certified-clients/

5. http://www.is016363.org
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RANTT @& URMA$  (Uele) =R H
ST 32,000 B & IfffSAr iR difsar @

STerssl #R d9darse http://ncaa.gov.in U

NCAA & 3f<id Sl J&ed Iro=r 9418
TS R A fo | gt g | fefvesss
ST BT AAAERT (Archival) 3R TaRT Fatferc

SUAE] BT AT 8| < R & Hs ARNDNI

(PRIE, BIC MHR H A | Fulde)

IR IR—ARHN FeIH H IUAS 3B,
IR—aai¥e  Afea—difsar RaifST @
Tellgd 3R fSfTess &R aaigy IRed
far 1 2| 59 Roifer 4 [fed 9ra &1
HAIp I [ORTAT BN STTAM Tb Jod wd H
UEAT BT Ig Y ST UI 2| T wU A
BATHRI, AT, g, B3, g hen

T[oTaT # FUEIT fhar oA § | “eiferdiy” ereg
&7 1f 8 =g IO aTell a%g, Sl S dTferd
WRETT & Ty Jugeh = | NCAA H, ey
STI YATART RBIST I I febar 11 SeercdH
T[oTeT aTet fSfoTeet AR 7, Sl 39 uRarsrn
& fog iR aFel & AR &1 Siffsa
% fou I uadiiigd (LPCM) # sAdISs

foatamsn, fhed ok Celifdsy URieRl, olai,
3R GLAM (o), qedadierd, JiMeanTR
3R WUBTE) URIeRl, ARl & Ui IATE!
IR URET & @ folu National Cultural

dieseu® (BWF) Wisdl ®ifc & | afsdl @&
forv THTRITE (MXF) 3MMaRor # Sidigsii2000
(JPEG2000) WIgal ®iHe 8| 3MH dR W, I
HISel MHR H 980 YR Bl © 3R AU

Audiovisual Archives (NCAA) Udh UHY

TR UhRE & foy Sugw T8l Bl B |

AR 2| NCAA &7 S WRd H AiRe®
qRURTSH, USRI HeAl3ll, TV IR DD
gATAT 3R 9RA P URUNSD M Jorferdl dh
QrepIfore Ugd GRREd BRI & |

NCAA fefirea Rufsiedt @1 o
M3z S7hiHeM RIRTA (OAIS) YH¥¥
Adied @ rguTa # C-DAC, guT gRT feftea
TRETTT B b FEANT I forar T ¥ | gAY

D! Uh RS BiHe, NN o darferc]
ST BBl ST 8, BT SYART AT THIe
% ferg fooar T 2 | 3fifear @ik difsar & forw
TR qaTferc! & w9 H % MP3 3R MP4
UTRY BT SYATT fhar T © | 59 URASHT &
forv fuiRa fefeetiaxor 8k Aerser A ®®

BT TIAIUY &I dJedTse U ST o AhdTl 2 |
AT [uraT qrF WA A I D

 HUE DI TS A9 94 @ 17 aeqah
g S @ Fern © | fSRieeiaRer @
AMd SeI-eMd HIRTUSH if dTss TS
3IfEAIfIGarel aapiged (3MSUTHY TASA) iR
HAereel Sdfee dR g FEiRa AFel w®
JETRT &1 W4T f& SR garm T 2, =9
faeg & g TR ISO yHIft SRR &
w4 H yAIfora far a7 | offfee @1 ufhar &
ARH | SISRIR JHOfTaxoT, ST |8 Aifd
3R 3MuaT Repadl AT & Agwayul 2wl &
ol & e R
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A IR Huted & forg 2, Siafd v
FIIMET ST 3ifaTs IHheH & forg 2 | T
fefiea eifesiae & (i) oiffear /difsar et
(@i /BaRe), (i) xml § Ferser, (iii)
Refa geaidd RUIE &R (iv) fSfcetiaro
/oreT St R wnfie € | oo 8iiR
HARS ST & ol U B ST 2| oI
FAIAET (FRIRS) STl 88 T & aT A
Hel H U Il & | U WS DI aferd dwen
(I ST 9R®) AR TN AT B NCAA H

6. http://ncaa.gov.in/repository/common/
digitizationmetadatastandards



yamT= 31, "fefied Sar & WReror 31 AR &R WRa # g9 fawn # g W e’

Copy at NIC
Access I Disaster
= 1 Recovery site
Quality Co
] pystNiC Copy at
(m}:gﬁ"m > local server
Digitization .
Agency Common online Database for
archival and access quality data , I
ocalon
: Two sets of
A First set of First set of .
ArCh',val N e— Offfine archival Offline access gz‘;?f
Quality data quality data P

NCAA Digital Object includes

1 afv data (access [ archival qualty)

2 Metadata in xml

3 Physical Condition Assessmeant Report
4 Digitization / Quakty Check Report

TS FolTSS WX ST P 1T Bidl Hee
& fog w1 fear Srar 21 wilRied e

n

Location 2 Ofllin

Second set of Second set of
Offline archival Offline access
data quality data

f< 1 dRg @1 gxrael (documentation) el
BY @ BRU, W I TTHT ITAHT of |

ERT ST 3R ASTSIET BT JITIT U TS

©RR & 39T H Yhles Hee qwl /Al el

YHIIHE & 916 S Aroiae w3 ST
PREAT ST & | YA FTde Dl gwildhe
B TSN & oy Read) dge W
IHT T 7 | SMSOUAAIY & I §av W)
T 9T ) S g, R gensdl derss |

ST Adhdl o | 3d: &9 HeTrSIel &l b UIe
(administraive — ST HUEHAT & GRT URA ¥,
descriptive — ST et @& gR1 fefTeoe™

& 91, 9T technical — fSRTegoe™ to =l &

NI fSRTeEoe™ & 91]) # a9ar | 8 'R

IJHI—HI U IrEdq fhar ordr g | AersH
TR ddifele] Sl & SWRRh a9 ¥el @
aretmar, 3R fefieeiaxer voill | U 8rs
ST & ST BT TSR U H AThelrs Aedd
H®RR a1 & oy a1 ¥e a9 9 7 |

R GUEHdl iR vy faemsi &1 wgan foran
T O B9 el Bl Al & A1 U
DR AP | eIl DI By WX U Uferor famr
T, FIf fAvI—a%g & &5 3 991 © b
G B fqebed SHIAT I X871 | I T

e SeT LTO & a1 |§HF Wel H U
BIAT B AWMy iR e Fdrferc! $er
@ 39 Sl Ul BT QI T3 Rl W,
T3 YhU &3 H AT ST T—3TeT
uga iR gataRer fFRifya &=t # w@r o 2
NCAA & foU sifhers $e1 dex, IGNCA
$ 78 foell v ST offfthd 7 Rerd 2 |
NCAA & SIFI_ H S W gAifadf

off S9H, HeTsIel 9T Udh T | WidY Bg
FfHITd WS § I (CU, DUC.3M) & 3TeATar

A ot fefoTergored @1 | anfsar ok fafear
@ qUg o A= arareRer § g9l 9 W g,
37T BIHC ¥, PHg B §RT I 83
M #, T3t T Wiis H Yhiss &I, Bl
TP AP ® d8d b GU8 § o] ®rg o
AU FUE BI 9T8% WoTT e} aredl § | A1t
B SeEoeq @ =i sifSeds awerdr
& forg g1 wrezdl @l AfeHl arargeferd wall
H WA o, S Sfersoe™ o a9 9

IR Hfg BT B WAT AT| W H AUSHASI
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o1 favary faar b smuer wUs Aghed
IO AT, Yo H A 81 o7 | g€ H o9
TGURITT B A AR T | AT R e
Aecaqul g ofl, WUl ¥ IudeE el Bl
HIAT Jged AR dlfgd Hual AdeR (IPR)
U HRAT | HRI3I & UTH QT 9gd 9T Sl ©§

afd ¥9 A (periodically) M<T BN 3R
GRI&T 2T | ueT B Reafcr # g8f w R
ST &1 SN a1 o1 d&wm | fagered &
forg Nt v SRR AT o Gdhar 7 o
1 @E & 2D 3R 3D =M 98 faFdan,

RIUhl, IR, bellpia AT bl wu |
IHH] BT ARl 8 | BRI $I famern

gt driRTse Refd v 72 & farg o
@ fIoR A g8 rcaw He<aqUl € | 3fd: NCAA
% I WhHAR g’ (MHRD IPR Chair
Professor, IIM Bangalore) @I 31egefdl § U&
R TGS -7 T3, S UhTeER
2 3R Giea & NCAA website R IucTel
BN | S9@ I ARl & Aduid 4
¥ fSfTed TR @1 F9aT & IR H wedr
BN AR & foy, e fawga feem—der
o T T § | 39 AR H UE ue e
ANTE™ 8 fOTaT ST Q9 MR & AiRGidd
TR TR FD |

3l dact {B Y dId § SR ST WRET0
U TACIST H AU b B Pl YH A
far T 21 AR @ forv I8 e =R
Ufshar & | 1T B ADI DI IAD Qi a9
R I /AT BRAT AaeTH 7, o
HiHe 3R Afear A Aefra bhaen forar
ST @ | 1T B, SRR BT JHT0 |l AT i
2, Rrder gagwoe sifart 2| s T8
uftrar # ST Read & forg gafa mraem 2|
gafey fefiea a1 & omuer yeed & forg
AT IRIRIR fAHRId HRAT Ha BT U
2 | NCAA & avg fefrea urvgferfiar o forg
T SRR 99 &1 1 Yo 8 & 8, R
grogfofltl & dre—wrer ifferd iR arHas
A BT | §a 3T a1 QT SISIRIR U §ER @
forw e e f¥foiea RuUfvredt @ axg W
B AT | T T BT ST TIR ISR H
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DI 2@ §U 5D [T By AR BT Yeb A1

Aot BT BRAT BT |

foe o+t feftea Rufted @ Hrearas
AR /1 o< fA%erar & G9Ta=T gHem o+
& 2 | sfT U Wedrd fefited Raifsed
&1 fafor o fA%wolar & 999 Sel Bl Udh
foeqain STRIE & wu # JRE <,
STERI © | ufafed ged fefied Ser & arer—arr
IMH CISRIR 9 &I MagadhdT & | fefiea
Sel & WRe % folu Ud I Afa @
NMEATIHAT & qAqT T & Y9l Hraaed &
for aegwy U i m @) savgear 8,

fr oraf &1 e &) ob—

A. R 9RA ¥ 3 ges fSRiea Ruifored
P AU |

B. @4 fefiea Ser &f ) 7 forfl o
fefotea Ruifstet # wRfera a=r|

C. T s fefiiea Ruived & forvw o
a7 31 favaag ITRIfRBRY 8T |

D. BRI AFfed Wid & f$ied wu 4
ARMET Bt B fory Al Ser B grem B
forr oxes fefvtea Rufoied @ tah firs
AT |

E. gawrll, o f& dedal & |&ad d9
HREAT BT RMeT B HIRT H A B
AT 2 |




gamara—< =,

frpy -

e fefiea RuIfSed f=ly i amuar
H f3RTca Ser & ReTT BT @ vl 2 |
arer & a8 gAREa s 2 & (fea e
BT ARETT ] FHI dF 8 Ud fhell WY a_E
A ST BT GOUAN 9 8 9d | ¢S fSfoed
RASTed ¥t Se1 &1 v wite § axfd
Al & UG TITh ATHCIIR 41 31U =lchiH H
I B 2 | gHifory, SeT & ugd gWem &
Edl 2] oics fefdtea Ruforest axféra ser
TR 3 dTel Ahel & ufd 9T Fod &)
2 3R qda B+ 3R I arel Hbel &
aAE A IRT I FrEial aRadl ¥
T B, dhAD AT b AT TS
fefotear Ruiforesr # w-fera Ser &1 #ife,
Bie U4 ATTFEdIR JUis Fafid w9 & &=
afvard €1 gifery, gcs f$forea Rurfeesd
B 1SO 16363 JHIO—U= ¥ FHI@Ef & forg
gIaT 2| agmra Siffse & ufthar g R
Bl 81 NCAA @& fou o ymo—us Faa”
2020 T& 7| fSfTea wRewr § AR dHad
dh-l & B, sfed Fioras ff 21 wrer
g ST B WA B U TR TR GF
DI AEAIRAT BT & | T AU B
ERT GRITTd Y ¥ oxcs f$fited Raifored
AT A &1 § | oI, ST fs NCAA
AR 39 BRI BT BR DA & | 399 Sl B
ARETT ML WR W8I AHIT| A1 &, fhef)
UH GRAT & IR faxig arer ft B9 89T | 31
s feftea RuifSed) &1 faxiiy &Ro 9
fABerdr @ FHTaT &9 81 S | S9dd &4
BRI ATS], bl & s d GRIEd 781 <8
DT |

fefSee Se1 & WRetvr &1 AN ok 9Rd H 9 fa=m # &1 8w

Terminologies:
Disaster Management | gqer e
Digital Preservation ST dgveur
Digital Archive feftea amaizs /
Trustworthy Digital exead] fefea
Repository (TDR) Rafed @€em)
Trusted Digital s f3fdred
Repository (TDR) Ruifed @=€Rm)
National Cultural 9T PoaRdA
Audiovisual Archives -
3iffsa a@C’ﬂa_‘f[ 3Th écﬂ
(NCAA)
Offline deta centre SAfhelles ©cT Hex
Access Quality TR FTfore)
Archival Quality AIffeE / edigdd
Open format 3T B
Open Platform 3T oehi
LPCM - Linear Pulse | gerdirfrus
Code Modulation
BWF Broadcast Wave
Format— dre<u®
MXF Material Exchange
Format —vauaaes
JPEG2000 — Motion —TqI$i12000
JPEG2000 file format
for video
Open Archive STT—3TTPhIgd ThIHI
Information System R
(OAIS)
Reference Model I qgiedl
Standards for SRTeaRT &7 79
Digitization
International SO TARIUSE
Association of Sound | s wrae s
and Audiovisual e ¢
Archives (IASA) (s )31?{
Metadata — Information | fereer

about content
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Outdated & Certification - (Posi?ion Paper Terpplate)
Study Report on Requirements of Digital
LTO- Linear Tape TSI Preservation in India
Open- A media for 4. https://en.unesco.org/programme/mow/
digital data storage. recommendation-documentary-heritage
Upgrade IS /T 5. Lavoie, Briam 2014, The Open Archival
; . Information System (OAIS) Reference Model:
Copyright TS R ) Introductory Guide (2nd Edition)
6. Gladney, Henry M. 2007, Preserving Digital
References: Information, Springer, Heidelberg
1.  Goodman, Paul, 16 Advantages of Digital 7. hitp:/ncaa.gov.in/repository/
Technology, 8. http://www.is016363.org
2. https://turbofuture.com/computers/ 9.  https://www.cdac.in/index.aspx?id=mc_hc_
Advantages-of- Digital-Technology national_digi_pre

3. Sinha, Dr. Mukul, Digital Repository: Audit

T r_,.-_-.\.ﬁ‘

7 B ﬁlﬁ
) A . " i L
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AP AFMMeidt : MeIHD STATH
(Knowledge Technology for Sanskrit : R&D Prospects)
s fearfier wrfenen, 1131@gER 2019, HRAR feneras, et

AT : TDIL Wana, Soragierds! Ud Jdel Uit FHIe, AR JIHR
One day workshop on 11 October, 2019 at Bharatiya Vidya Bhavan, Delhi
In collaboration with TDIL Program, Ministry of Electronics & 1T, Government of India

HET areeT : RRRIIHBAT AF A dd JoldlcHbal Bl 3T

Theme: Towards Paradigm Shift from Interpretation Phase to Innovation Phase

Heherd : 3 faam,
Compilation: Om Vikas
Hon. Adviser, Bharatiya Vidya Bhavan, Delhi

dr.omvikas@gmail.com
AT

RToTG, Wild, god, 817 el il |

12 ol W& da qerelicn, dIeiar, [AshHRIen, doorH], WIHYRT 3l b g% [Gedidenerd o, sl
QY fAeer & [aEmedl SreFFT @ ST o | [or SIS 7 eqwT [al,  Avpld Pl SIHITd
17 | W7 1835 H HbTel 06T UFE &Y &I & TG ST FHT W9 §H1 | WP eI HEl
P& TGIHS FIX GY FATIT T, Hael W JaIY Va7 & e W |

TY YR H ¥ SIX SIS B URVGRG TEIIRT ¥ Rl 915 ¥ e GoraIcqabdl
P 3R 9 GV 79 TIIT AR SN TAFR B 3T GHIGAN & | GYpd Uq awel Gl
ST B Y AR H HIGH SR ATy TaraN &v &l HaeqeHar & |

PrISTAT 4 FlASgE] gIside] g% =l 3curadie adbeidl [T, #Aladisvr, HAleaa
FaATEreT BT, SN 3dearer Hsifera! Saeiciion @ 993l UY g5 | $999 9—19a9r @ 12 fAgrl
7 YT foraT | eAlNST [dealdened & Hl. e9gd 7 skype UX F¥glad 1 | RIGIRel @1 drferdr
T AT EEE |

Abstract

Sanskrit scriptures have rich Traditional knowledge in various fields like philosophy,
linguistics, physical science, mathematical science, medical science, agricultural science,
material science, logic, astronomy, navigation, architecture, transportation, governance, legal
system, defence, performing arts, etc.

World famous Takshashila, Nalanda, Vikramashila, Valabhi, Samapura, etc. flourished
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until 12" century. Barbaric Invasions on economically and culturally rich Bharat resulted into
massive loss of documented traditional knowledge in books and manuscripts. Cultural values
were demeaned. Another setback was promulgation of Macaulay Education Act in 1835 when
English became prominent language of education and governance. Sanskrit studies survived
only in Interpretation phase.

Cross-flow between Sanskrit and Technology expertise may pave a way towards paradigm
shift from Interpretation phase to Innovation Phase in Sanskrit Studies and Research, and
create a platform for break-through innovations and research in Science and Technology. Both
the disciplines — Sanskrit and Professional studies — need to mutually learn and collaborate
to Innovate.

The workshop focused on presentations on futuristic projects spanning areas like
identifying knowledge gaps to develop new research avenues and requisite technology
tools aiming at issues relating to Productization, Standardization, Capacity Building, and
Emerging Cognitive Technologies. There were 12 presentations in person, and one on skype

from Florida Univ. Recommendations are given at the end in a table.

YdIdell :

BRI BT AR HROT T8 foeae o
YRA P I H Wb A5 B gie
|, 3R M e & figa At @1 gfe
A GHg 9 RS | 3gde, 3R, i,
ifer, garef faem werue. g, | ey,
qRE UM, RISHI, g e i, €qds,
AN TR ARTHS Alfed AR DY fordl 78 |
STH dfden &, TMHRT 8, AR | HEaR @l
Aha B | T fag= @& fderg am=r @
faRaa faavor 3500 ¥ Ul W SUAE B |
S SRR 3faglg +ff Bl <& | TR

fafewr sm w1 H el Rem vee
(1835 AD) & 3r=riia fRrerm v & yq@
AT SRS &I 9T AT | 3FTel Ar auf H
AT DI ARPI, AR RN &9 [ &l
I—ad=E AR BT qATT AT | HXHA AT
BT AT AT H ARATHBAT db AIHT
RET, AU MR FaraR @l ufhar seR T |

AU MR & el HF & A faeard, e
R4, 3fR MARAT 7 ScTE | Saferg whifa
3R wqfE & fou Swpa # e s—fagm &
Yfieh IS & ATI—ATT TSI §U e
R IR P FEARN BT TATRM DI

<3 W ARG UG ARBIadh g |l gl
AR ggd MY | Arer, dafrer, At
oY faeafdenerl 4 B qu—fdqwr 9 R
I R WY BRI FRd I | AfdT 12 df
|AT & IR H SMepidAl « 9 fawafdenel,
YT, 3R APl S Pl Bl ea¥e fbar |
M il Bl ST | R w&ed 9
f&¥el, TRURTITA—SIT T AT 819 o1 | Biaad

JTILIHAT & | I§ AP & Ied [1eT ALRITH!
3R Ted db-ral fRreror wRemsi @l et
fRreror, gfdreror ok oMy w_e B | R
& BT HRIE TATT AR HYSY A H&hd
HAE Yol BT YA AR | R ddeial
B WP 91T 9= IR A T |wpd
Qe B Ue, |qael AR Forrcad et o
gy & | (Collaborate to innovate). TRIR

ARG 7 W¥pd & AU WUBG S I
BT AT G- BT I fHar |
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IWYh I W Uh Qad Sriene &1 3R Qe & 12 gddaisll 1 Saaiol arede
JIMATS 11 JACIR 2019 BT ARG fIam 4o+, M, AFGIHRO,  #Hg FarA fdem iR

feeell # fHar 1 | golagifFa Ud o SEIHE Cantaron dl FTamRll 3R Hieiae
HreNfTe! #3@d & TDIL (9RA™ INiei & R =4 g3 |

fere Pl et ) I 4§ PRAA B oy RriRe www.bvbdelhior
_ : .org/kts/
forg facfrr wweamm A1 fvem | wrfemer # <@y e §

ATTAT FeITed ol BT Ub Aol

T TR
U HAT

Prime Minister
MESSAGE

It is heartening to learn that Bharativa Vidya Bhawan is conducting a
Workshop on Sanskrit and Technical Education. The theme “Towards
Paradigm Shift from Interpretation Phase to Innovation Phase” is most
relevant in today's world driven by technology.

Sanskrit as an ancient language is a treasure trove of
knowledge. The glorious heritage of Sanskrit covers a wide gamut
of subjects from religion and spirituality, mathematics,

astronomy,  economy, management, environment, architecture,
commerce, medicine, engineering to art and culture and
many more. The vastmess and ideclogical expanse of
inclusivity of the language is beautifully expressed in the words —
“H}T AT AET: FAAT 7= fEraT:" (May noble thoughts come to us from
every direction in the Universe).

The 21" century is an age of technology and innovation. Nations and
societies that innovate will lead the world in the realm of thoughts and

action. We must popularize learning through Sanskrit — particularly for
our younger generations.

I am sure that the Workshop will pave the way to shift from
interpretation to innovation in teaching and learning through Sanskrit
language. May the Workshop succeed in attaining its objectives,

.

e (Narendra Modi)

Best wishes for all success of the Workshop.

MNew Delhi
AT 18, o7 HAq 1941
10" October, 2019

65



UGC-CARE Listed Journal ISSN : 1549-523-X, Tt wentst - forai el raiifint feoe et o« 17, Ggarin 2019

AA-1 3qHlce AA :

BRITNAT & S U8l AT T o
T WA BT 98 ScATsaEd Hawr e,
ARG fqer 9o+, facel o & fAQes, i
3reld ¥ae (director@bvbdelhi.org) = UeT,
FRael eaf | ufer &1 AFed W 9ar |
s el waE o 9l fage gwmri siR
ST BT $H BRITAT BT B g9 & oIy
il 999 TR MR @k fhar | seRviy
o1 THAL g S At <R eRd w2 8, @aan
@ TN | T PTel, IR fem wae srq
JMIRY & | Hovey fage W, \Addgd I off,
W R &. Uvsy ofl, 3R Sl 3H USRI
qrUSy S BT W IR, a1 &l Hifa et
SAdT ARTeeE e | s erele uue @
N 90T & 916 W1 3N fABRT 9 HrRize
D AT U THT STell |

. THULYRR, Jurede, IRgd AR
de-iel Rier uRvye  (vem@aicte-india.org)
q IEE AV H MRAR WG @ g
e T Rarsll & e 9 wRd femeft
3BT UaeA T8l &R urd | AICTE ¥ gdferg
"Essence of Indian Knowledge Tradition” @&
U URod AR B Bl Aledd UrsdHhy
H wfie fdar g | o T 80 o faemefi
Aol e ofd & | offdhd I8 IR
RGN SF—fas9 &1 STHaRT J8l 8l |
Areter favafqene # 70 < & goIRI faemeft
3T e, a8l Riere—Remefl ogura 15 =
of | 12 &f 9) & STRES H bRl |
39 R fhar, @1 9 WA ATl gl
STerdT R8T | faeell &7 <lgwa™ el il goTRl
gl § e, gy, RIRR gell &1 gu, avad,
T ded gu o T & 2, W ot wRa
B SIS | U 3Fd ISRV & | S8

HRIAT & Ahol [ThYIHD AT Bl
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YIHEAG < | fava gfig b fag .
e AT (drsatyavratshastri@gmail.com )
IR 3N ATedelgy el ¥ fdemdis &
JUGAURT Ul 3R, &. UIvsy  (profrkpandey@
yahoo.co.in ) & YR 9 A &1 TEvE
W GAST, SAHAM HRRER CaAIdrSll @l
YN R BY AATaR AR T BT URERT Bl
AYFE e WM I ISR AN dgH B
JTITIHAT TR g g1 | SN 3 Geb1er qrosy
(omppandy@india.com) = I fUvS A TEHIVS
P Ieokd BRA BU ARG SFdl Bl =Y
Ui A gad 8 2T aTcaRoT H &1+ | T4
2T FRTEGATG YRR B9 @] a1d Hel |

AF-2 oA 3R 3T
(Tools and Productization) :

G AT Soldgiidl Ud Gl
il 43red & fawe s fas AR
(vkumar@meity.gov.in) = f&ar |

o dlex AW (peter.scharf@iiit.ac.in)
ST FAERE (JUaR) RERR 8 & dlQ
T zexmare # fafSfeT fowR € ok e
feifaRea @& &= 4§ 3 dloige Tgs IR B
g | 9= garn 6 IR w7 e @
AP qrusferai fUsel 800—900 aul # RTHI
M Fwwrd g Hifs $8 300—500 AT B
RIS =g e WG © | BEI B UST B
WS 95 W8 & | A7 | glerEd ¥ fife ik
3 fefoled | wvpa o4 s &1 gRiga
g & forg 59 Rfiegs axe omawsd § |
S8l AwRpd 99 A meTRd HitedaR
fIefya fear g | 99 Tarnfe & dre
HAT 3R A BRAT NE 2 |

SREIRESIRSIERGEIRCSIIREE RSN CR
AP AR WR g1 7Y YRITH &I SAHADHRI
Ul




I, 3T HAbdYil (apksh@uohyd.ernet.
in) 2ERMEIE fJee ¥ AP [GUHTede & |
IiF HiveqaR fFHor | qiforel e &
faeToarell R YepTer STl | Ie—d1y W fawgd
EElCI

s AZY GHAdYl  (meheshdkulkarni@
gmail.com ) Ws& # IR fewd iR e
U @& PliSiex & | S qarr & 22
gTYc 3IR MMSTYe &I ufaAfdl (o) &1 fawra
ISP H far S RET 2 | TTea1fS Bren, I
AU, YA 3Tfe, oiR foreiamo, ac+
S, TR0 Sifd, eq gedfad Ud T
g (Morphological Analysis) ¥fer fa=ame,
e foTee, A Uge, dR$ Hdd, SIS
A9$ Tiie (IPA) & fawdi R ey U Praf
BT Ieeld AT | Tpd & oIy Habel AR

o . . oSO
e [depT, ¥ d HelllHdl: ATRTHD ATUTH

S | faarR dfdey Tar=<or & Ied HRAT 8 |

TI-3 T HY AR TR (Knowledge
Base & Disseminations) :

9 93 1 GEgye Al fava fdernea
@1 g4 gedfd WL wRME HAR  (prof.
shashiprabha@gmail.com) = f&ar | o =18
g ($9, tH g A, Ifews fagm dar
quT) (sai.susarala@gmail.com) = 9amn f&
Aepd § fAfed fagel —fa=me &1 Wuar @l
g OIRh H Tl g9l b & | I 50 AT
gl &1 feare &1 fBar o1 da1 2 |
I8 "E-Bharati Online Platform” Wolae R
=rat & a9 10 ! D1 fAfdaa dger o
ST 2 |

9. Fa< ST (pjha@ignca.nic.in)
IGNCA # $oeRdl shidfecad o9 (CIL) &
Fed & | S8 §%pd & fory favesa feforea

dfes wive aHafes faflre gl o1 graem
axd gV faey wie @ e fhy 7o & |
AT 1 € S WP Tlldl & 7Ol ST
TE ¥ | @ & AR WY fawsg & fem W
ool & | 9T SeT Bl Afd ekl H drs d
faee o1 @ forg S <od T8l ©

I8, dg T TA IRAE Pl B
fagT 9. Arber Tvs 7 AT Ao H g
b e JeR Wpd At 3Rl R Ud
9I9IRIT H 3aTe & AedH W IR R YT <A
H ugen, N S qdIed S99 AR Bl
guTfad fbar | WA J4T faRT @1 arve
o ufehar W 9@ <7 9 |

B I SR TRAAT Bl T TR
YR T2 A 1 8, fe ey H OEl |
3ITST AR B fh IRAR T2 3R A
e &1 1eadd Wd iR ifed fememmai
& AUE YF A5 & gy § 1

HER §¢ WM & R H fawqd ==l dr |
grogferftat fafi= forfoai ofik wieni # fafa=
fowal R 31T St Betsxi (fafdr fHeriRor
yonferl) & ogaR fordl TE € | S forg
PIs FIHI HT SIST F81 917 ST AdhT ©
| W7 STeT ARl Bl HAdg dardr § forad
fdl vy, ofE®, WM, dd & JAER R
A HAT, QIO AEE BIAT § | di-dle
A1 SGIFRY | Bl 91 BR 3YC 3R FUB
@1 glaer g1, fdere gl @ gHirpre § oI
Al | A%pd ¥ AT 3R I W AR®pd
# forioReT & AMGIGRET B Al Mavhar §
T AR pd I AT 3R 99 A Hpd A
A TRV Bl GRS QT Sl Hb | bec
TR & @R uvgfetfl @1 fefoess &
foTq Toradgul OCR @1 1 Saegasar B |

3N T FAR g7 (gopi@sanklya.com)
| Cadratolle, faememesm & CEO © |
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ID AR |, W9 & ATHROT & Hisd W
PR HINH bl a1 BT Ue—fa=ar el
g | WO & Wpd —THRU Bl A B
AR TH¥T 3= AT & ATHRYT Bl foRa Bl
fafer +f uar o1 St @ | Backus Naur Form
(1964 D) H BRI 919 DI ATHT & Y H
forar = | I8 wivr (741 91 gd) gy’
THROT Y ITCTRIRT H QU 1Y ) & |Ae
T | IT IAAH (abstract) AlSd 7 o1 79l
AT H JART &R Ahd © | A CaTerol
fo1. AEpa ATHRUT Hisel W IAFdTE R 9l H1H
IR B & | Rien o9 g (SOC) a9F &
uaTd Y ST R & | S8l1 SF—MfE gioide
R 4 ==l B, [ IR GG Aisel & AR TR
2500 =1 “T9rell & 419 orare ¥¥a BRM |
S @fidid I (sastry.bvk@gmail.com)
IHRBT H INT HARpA [aafdenery 3 4G & |
I/ TR AU A WP H WE
QTR B FET B G | W@ FSSmT fby
Y BTG W&pd Bl dls BT Uaed fbar |
Tg el IR | R 9l & fory
SWIRT 2 | IR Aroide IOl Aol &
AR R (b) drh—drh FHEOT (S2S), (F)
ad ™™, (1) 9 @w@H (S2T), dIR (H)
B (FfH) MR dred uonferal fasRia
IR BT AT B |

AF-3 FPASA U4 AF¥Ha (Neuroscience
& Sanskrit) :

NEIE SR o U G o I B DI S |
(arunmamc@gmail.com) TS fauyst 3k .
3ot A@RRY (ajay7.chaudhary@gmail.com)

]RIEfTe 9 fHar |

gifAes %ﬂ'ﬂ@ (vinodsmind@gmail.com)
TR UARew, FaiRsT favafdenery, smRer
A skype @ AEIE ¥ 9gd WWTET ORI & |
ek W1 8U| =i garr fe (o)
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FTHRY 3R FEl SARY B BRI G
HIYT DT AU I@T ST HHT | TaT9 o 3R
e # A, AR, Srfa, gds,
gdarHal @ Sifcd Ael Siiel &1 Ufshar 8l © |
AT (Consciousness) WX RIGISGIE e
PR Y2 & | 39 G H NADA (National
Awareness Dimensional Assessment) WX
Red TR &1 Ieord fhar Rrad ga 1 & 10
Ml WR Tl B TS 2 | THH 3fgd daT
IR dig <o & faRt 9 wwar fawh 2 |

ARTSP TR & FHR AR A & JH1g W
A o BRI gY § | S ameard faar &
RIFeTTC TR AIhd AR WR WY B 8 |
I9®! PPT WA & 9gd A-I8T A1 | I8
www.bvbdelhi.org/kts TR SUEl & |

Ol 3T ARl (RML-PGI) = odmn &
HETS {3 Bl R # dlc | $rH § g
NSl W w9 799 & for Sqar <9 oy
IR E T |

<1, fRieT 99 (priyankaj@cdac.in) = <.
SP U A-dEiel R By o1 e Ay

d-ia! faerd wraf &1 aReg fear |

1. <4t yare A% (mishra@iitk.ac.in) =
Apa Alfec # SId faer vd drenfire) &
SIFBRI B ool fbaT | axgd 90% AR
Aifed # of @ RAN-IRAG T § |
faem @ upfd & ded # gavifta &
JIeIHAr & | faRy U A IERDH H Hha
H SeetRgd S=Td el BT Ieerd fbaT |

AATTT HAA-

W TH @& HId (shibankak@yahoo.com)
@ APAR AP I IR qagama  Ufhar
@I WNT § | d1R SAYC ddeid b [dHrd
R IO R 9 famm o | g forg
e WHfe o

(Universal



Phonetic Alphabet) & A& <TARRI &
MR WR Il WY | 9Fa aldh IRl
W-fEe & dAemree fasm= (Cognitive
Science) \Fd MY HI derdr fear U |

GXPd B AIT ¥ FAER H A,
Jaryor ygfay # arfigfyg & ® | gdferg
Thol, Dlciol, Y FRIEl e T ®RI )
AP AT BT AL BT |

MAMC #AfSHA dietsl & Yd S, Wl
3T AT 1 gera fear fb wSiepd ||
% URUC B H ARpd P AR (core)
B F-IT Y |

ST 3 fawr 7 BRI & T4l Br
G¥pd HLAD B f[APBrd vd JAET Hagd @
Sfte & IR a1 H yqd fear |

1. HTT-Urenfest e 3dmee, wRIR &R

JeR (Productization)

¥ & AWM= SRl W WReN R
FEdl ¥ f[AaRia d¥pd & forg Saraioll
AICICTgy, Aa—WFedaR e & Jora AR
faf=1 RieeHl &R ware & Sifa {6l o
SiTe JATTEITET H 3R T&JAR SIeh] AT D
U IR fHar ST | g9& WA &1 o™
e o e (e, Ruerdl, wnadsdane
P A | ST ATS@ETe, IFTH, Ui
anfe yafer SfimfeT Rresd W 91 o9
JrAeT B Ut HRMAT SU | Bie, HI—ars
$YC, 91 §YC, adl Sird, dd (SRR,
AR, arr =, diuw, e Jed
JAMILIHAN &, bl Fd Goid a1 Sy |
WRBR A BST W1 g olfbd SA—Ugd 0y
B 2 | WRBRI BT AT # gecma B | 5
U, STH—a, TANT—GeAdT 31k df~5 Jorait
S @ AR R HIolde Bl IR ST, TEIHR
BRI AR FAGA AT SN | 9 Had H

o . . oSO
e [depT, ¥ d HelllHdl: ATRTHD ATUTH

TP AR GIA © 6 IR APad Jgor
Jragr a3 B AHEg b B, AR SHHT
FaERIARYT WY A9G BRIY | §HH AL
3gdIe, WISHIY DI, Theild! eardct,
qureH, de@d (S2T), okg ¥ BIfSd HU-T
(OCR), o<1 wd =resxor Sir, fgwiive (Fwpd
—f= wd Wpa-3faw) Ioe odwl @
HUET SR YUy Tdbipd B | 39 dISs
R Al Ry SIM &) gaRer & wadl 2 |

2. HATEBHIET (Standardization) :

A= wicwml & d/= §¥pad  A=TTD]
T @l AR B & fory daamm fafy,
DI—qre ROl WATUA, W@IH AR JUHETET
(universal phonetic alphabet), ~®cc Jold
HeT ST, QI fSfied dee AReTT e
P LY AFD I S B el & |
3. JseTHd e # Jpa U ISRIHAT

Feliciioll  (Emerging Technologies —

Cognitive Science and Sanskrit) :

H3, &I, A @, I, AR enfe
BT AFT IR TS TR TS Tl J9TEal R
I P g8 HIEAN € | URURT H FArg Y
ATl BT A=IS I g PR Fhd © |
3P IR AecaThiel e gRATSTATR oI
I (Consciousness), SH—ATSfeT, SH—s
HAR (brain-to-brain modeling), 71 ferer,
foifepe w2, et fasm wwia fRreror fafer
(Neuroscience Research based Pedagogy),
(concept) “eafdm @wRER wmWT  (CNL),
Juigra dd g (Semantic Logic),
aiferafs (Ontology), HAfed 99 (Semantic
Web) feoms, oty w9 feomes, anfe #
AP gl H aftld Srgd o1 9 98d o™
el AdHar 8 |
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4. dAteg FA1ee BT (Human Resource
Development) :

3l T AP AT AR WY T
Hpa Aifed dd A 2 | SR fagm
Td HEnfiel & IR H o sfe o gEal
TH STFERI &, olfds A AR a9l 781
B IT | A oAt gonfordl § Hehd o
I TEl | WP eI AR Tl fRreror
H dremd fid #RA @ MaIdhar § |
RS Wwpd Remr § smyfe s @
Torqd fagrl, iR we-—senfiar &y
A H&pd | adT T (Content Creation),
&Y (Knowledge Mining) 3R Hergor
(summarisation) <ed HT UREI HRIAT ST |

AICTE 349 ! Suih &Nl & UISashA
I H, 3R TEJAR §9 BT DI WIH
(Approval) UEH R H WEH © | Hhd
1 AICTE axX A&al 2 | 39 IR
MHRD, UGC, MCI &1 @% ¥ fqer & b
fasm, Wenfre!, a<ied gy, df ([Af), ik
Aorve onfe fawa &= # fhy o % o
geel H WRATT g9 999 @ e &1 W
|deror e 1 | 3 3R WRURFIT |
B faemel & AT SR dwR SIM | ATyl
B FHGATG 3TAd BRI | S BT FHIAT BT
ey 75T T |

WWWG@HHWW‘#

e R W 9e ga cardro,
PIGCIC AP AT & el Teb—al
wWifed IRIfTE S S 7209 T, $i
gfg fowel wa wann, fSicad—ua S
(Online Education), ¢4 AT (Ure Amaft
@), & WEnfrar (Speech Technology),
ERUICEEI

Jfhd 3 Bl BT ARpd WAl H
TA B oI qhATab] TR & AreT ATy
N fSSIE, WART  (practicals)  @Tder,
el 3R HYH Uolde BRI Dl TaRadhd]
g | U8 WINT WeANT AICTE 3R E&pd
freafdere & v FRIR JFET A Ta B |
AICTE 39 <5 faum # ugd &) Adhdl & |
AICTE d&-ia] |l § H&pd 4 A=
(Science in Sanskrit) 3R "H&pd HT =M
(Science of Sanskrit) o UfB®d  Bfee
B T Bl IR B | 3H TBR Teb Y
FATDRR DY ARpd FLATDHI” BT UTGIHH
TARIT SN, 3R BB Tebeled] TR H FHIILLS
Apa fawafqenerl & Fa- J8dnT 9 J B
TATY I Fhd & |
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3 Hfec PR B & ©T H = A fHar

STV — Fundamentals of Sanskrit computing,
Science in Sanskrit, Computational Sanskrit.

Y B AICTE &1 988 ¥ IHg ad-idl
e & Rerdl & g g 91 |

FAPRR  (o—avf) e dums —
T¥hd Geivdl (Knowledge Technology for
Sanskrit)

WSS P Ugal 9 I8 dN faf¥re
A G IerT § 9e™e B8R | 9afad
Apd favafaeneal #§ Wvpa AsmHa B
(. Bx) IY S, STel FaeR [
T dh-P] TRIE Bl deg I TAN Y |
f=forRad W9, o= 39 UHR UIfad ¢ |

1 2 STl §8TgR 9! Whd fdemdis —
Thdl TgArT [T feel T ANISh

2 IR Ewpd faEmdies faeufa —
SERICARRSER IR 1) M E I




3 Rafa el gReR quI (Sfedn)  —
Tl TN : [T gager

4 rafa wofa el dws, S (@Aed)
— Tl |EdnT - 1T g%

5 NIAfd [HIHER BN, PR —

Th-Te! AT : T frasd — SCCI

6 U AP favafdere, arRmoR —
Adra] 98T - [T (BHU) IRTORAY

d W ®= (SSK) # fueor ufdrefor,
Safar gk, MOOCs fAfor,  wad
denfa feerr mom, e ik digas
TR B Rrewr &k Wy wd SR | Aed
3R AT & FEATa M—fIdN ) 9
far ST |

Ghd ALlHd! Deal bl Wi MHRD
% g1 faffaq @ Sy |

Thip! ARIHl 3§ W 3 Bfec & I BRI
eI *iR Wiewd fhy S wad € — Science
of Sanskrit, Sanskrit in Modernity, Traditional

Science & Arts in Modern perspective- S9!
JHR MBA, MBBS, LLB/MLB &R W I
qcAd eI B fEorge foby o A & | dvad
i H aftfa o, e, IR,

AR[EE BT aREg S ) Hewayel e |

o\ . . oSO
e [depT, ¥ d HelllHdl: RATETHD ATUTH

gIdia A

BRI & AT H ARG fIem e,
faeetl & fAqers 57 arelie UeT St &l ArfeeA
H St ulmEren, = wlRmr, s fasa §ar
(MEITY), 9. 3601 3rdraf(MAMC), 1. 35T
Rl (RML-PGI) &7 98T e, Sarar
ARAFET BT IR SR § W1 31Tl STrard, I,
TSI g ISl &1 WRIEA AT fAer |
g Hed & Ugg aRhIAl BT MR | 1. A
g, W Fad I, WL SR @ UIved,
ST, JH YHIe oSy, U UIex S, Ul 31T
FHADUN, S ALY FADUI, UL ABI T,
Ol FaEee S, 8 Ml 9], WL didls
T, WL A IR, WL AR <,
ur. Sy s W e e S e o,
. T . BId & Iqded o O ArTfaa
gY, 39 9 & ufq |fag FHasar o |

PR & oIy Solagiadl T o
YrenfIal 93 | Uh oRg $U¢ & faxig
Werar fAell, iR 9Hg 9Hg W ddedl
TEAN W e, deera & Wl ganT o
el SMA—3TSTd SERAT & e 3R
MR | 9 T 3 & IR dsf=d S &R
Sref &7 W g=aTe |

A UUTHAT S R W@l S A
SHRITTAT & & I IG@ifhd B Y G
e Ao, gl @ Soaed fhar | S
PALATY! IR |
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There is not a syllable (akshar) that is not mantra
which has meaning, purpose and effect.
There is not a root of a plant that is not medicinal
that cures some disease.
There is no person who is absolutely unworthy.
But rare is the person to find out how to apply his true potential.



