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ST ST T dad ufe: 11"
Frfa i war ot 21 9% fori & fau Wy <o & e 81 ST See ¥ 98 o T Bl @
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0T 1 Tl ST 98 Sl € foh Sl STTHM ehieli= TS § ey e el o |

IRUTHE H 506 T H e Tavr ¥ wed § foh - er e fameiar srefd @ wen! g
TIell o1 ST9ET01 HEAT i 81 Fifeh S Fel G R G &1 95 el 81 F€ Hatdied € b S
SIRT o1 STTHE &) o S Rra el 1 off AT o S 7

T g ¥ faver St & ufd 9ue | fFfad as oft oramm & wra e ot sifag winfaes
FISHET H Ta i e faran S o 9faum ot o | qHEer 7 gl ven i Seord El 2| ol Hie
T 99 & IR Tasfroror grar dian 1 fifae 3 Ser o A frees! @ a99 o) ® 9 39 999 114 9 91
& Tellh Y I Il T2 81 911 2 b ST o aef wen e o TereRr € i w1 aet g S o

" T TETOT T FEATIUT T USRI R |

IS TR JAHTE0r TorEm: 1" W6 .114.27

TG YR Il THR Flel i i AR 6 a1 e ol dfeh el § S 6l Sl TRasTel Sdid o
T TR T SR QIR THEI el | 9 e e

HH: el FaS 8 AR & 9fd e dfedi & ufd 99, S8, elid SHaer de1 3=

hife & foTSeT=IR T Ut TR e o |

31 Ife HETHRA el T H T{ 6 ifcicd W gfteurd ® o 7" YR ¥ dfesh el § 2R
THE e H SN THS 1 T SR FHE WIS 91 98 Hel 7 6l HeTRd i 9 o1 [MerRd %
IETier | &Y 14 21 @ foh ohTel THISl 1S & 39el Tl & Ui iU e’ o 13T’ HeT9id Sid
IR TEN Wi B Al 85 I8 ot e e foh e iy fafie STeRHuiEl gR1 el S=E T e
e sshicatl ¥ aTo 3o HEHa 1 g 1w TR SR T 2 e wE € R 9 srshHueniE
T IR % S FHS WS SR R o e fow v @ (e 3 orgdl w1 e ¥ Sl wHe
G&T & YT o Hed | 9 FUST 1 o H T3 S PR- IR THN & T &1 901 o4 79011 576 Femm
T FehRIcHe Uiac 31 @1 & | Fifeh 278 el W 9t ® el <ol & T <ol shou Tl 8, el et |
el el o1 A fordn el €, <ol W e ¥ ool Hiell fue el Sieh © F@i ek o a5 "reieg gl W
S Sl <ok e I T € (MR o 3nfe ud H el T © foh-
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st vt o il St e o o 8l T § | SHH S SHY ey 3R S U e
B Wehell €| Sl % Ui T % 976 I Scht ISET0 BH ofel U BIell € Sel grafet fote vd § whed ©
£

g3 fg 7 fu st worae i e
TR = U e o W

srfd =8 Sl BAM forraed, yronfere e § Hien w1 oRe uidren 7 3R U8 < v %
YA Yo B A R % Uia Sal S SNewl det TR ¥ gerd Al e seie | e o
el % gRI 36 O el Hel T T |

TR &t | A& W ufd 5 Tar o & arell St &1 <t & god TS A1 91l 3=
Sfteura & dr e 2 @ o mera # 59 fo fordl o o Swor@ @ 39 Tifie Sy eIk afrer
Ik o e off foeme o [GIael gRT Usiehis S Sified Farer SR e w1 Hson g H wewd 56
T T YY1 Slerc 8| FeTHR idd o o T =feh & &9 9el o1 i el @ ST Afcd shad
Trica e &1 St 7Tél ol € 3ifUg S geved i guia: WeRIRTa 21 S Aiice SR U H G b
Hecoqul E H FAfeied el & [3¥eh! AfEHT SN 2reel s S=a hife 1 &1 e o1 o el % forg Wi
AT <1 SSTE0T YU TETIRd H el off ured i S 21 S o eeihe T % w9 el # gfenr
BIe & 1930 S e § 3o’ el | Sl 91 HeTHRe hiel | -

JSrETeAT T TH: YT ghaet THI" SRIITET Ue 45/11

TERST Tidg 7 a7 | T2 $9 AR FU 61 991 TENS Agadied = Hiios & Gl TR T 9|
foare & gd &= 1 e fawat st e < St ot et g fad o s B Hedn ure g o (faen
& B e Y o FH Yad! Ad gR ACET I el U Ul o sl SR Y sfateeeat 1§
frard ot | AchTeie 9T B 218t aeh fof 6= o1 o) g 1 SR U ol feh fo waier siefora
ST o Feier o |1 =13 ol Ao HHRI T L AT Ser=d i Ulei i 1 Hi SRR wre o
R Gesl I =1 1 gaid HeT9d § afid ¢ |
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g ®U I BIgSIo, BIfelid 3R ga & Hul I a4 gg o1 | 34
g & BN I THIA B BRI T FUC] TR & ATHR T dIG e
@1 101 o SR d1q 4 sl H AWgflg & ol WoU Ul Pl
fRrToT BT |

gedl & AT & fawa | I=fD] & A © D 99 gl § R el B TR GI & IR R
TIFBR N VBT AT 79 I e Ry ucref Tocd gef & BRI Had 8l X8l A1, AR 59 Ulhan &
SR FIAD SHHT I gg AR A gl & fax & T yare fUgedr arel wd o
RIRCINCECIRI

AT ST o6 gedl, o1 WEi & 19, 4.5 3RS ATel Ugel G & A0 | 99 gt 3R 991 & U
31 d1ael & WU H Ual gs off | emgg 500 fAfera auf & fory, gedl @1 aiidRes Wi 314 3iiR
ULl T ST Bl WS 2,000 F | AIKW SUGE ARl & JTAR R JId Algl 3R
faferde o, [ o a@i @t A=K A5 o, ITH A §B (SR 9 | S—or gl ATl
I Y, ST &7 F e dTell SHotl, SATaTR XA, ATRIH AR dre R F gR—4R
gedl I TH FR &, e 590 §© gca fUgd Y | el Mifaecd 3 ugd fge T, &R
KT 8 & HROT g DI R $d 71T | $H F81 UTY S dTet Riferaed & AcieR o &1 | oy
auf & 9T, ATET T 4,000 Il TR S5 H Ugd T, AR ST 1 I 81 T | IH T Dl
A 3N I IAA—YAS Bl a@H & o1y 81 off ST gedl R gg 8l Hag R faune <v 3R
JeISIEE, ST REAl &1 fawpie, ik Gfte § A9 {B Hax B gY a1 98 I8 A1 | 37d 3, dx
H A8 BIR & HY H ST 83T | §H@ IRI AR, Yl & ST 8F UR B9 IS Bl Udh Ydell ol
BT RR URA 99 78 | T H Ifa9Is W R o FTaH uril, SaTemgRadi 3R SRRI &
H1EgH 1 U8 & SRS A A ISR, ASANRI b1 [FHTT DR & ol Tepal fbar Sren o |
R—R, g2l = 37U I WY YT & fora |

gedl o1 IHRT AR faHra

gaerd U8 & folg 2Ny g

gl B IR MR Tepfcl & TR § U2 &4 AHI F A4 [daR AR I=A1M+D 99 H I8 §U 8 |
U8 & SiAer 3R UlhIRl bl T9e q Yy R SArargRadl Sl Aruarsll &l qfdsgarof
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DR, gdl & FAEA DI JGe B 3R STAdTY AR YD UlhARA H I&d Bl AT DT B
@1 AT H YR 8 FhdT |

g} 3T~ Afhd WM B | &Y H i & A e e &, fovas Sarerg! fUeret gY arar &
HEN S 2, 3R Iad SN AR TG T AR 91 3R T BN © | gl a1 ol
I ¥ 59 Al U8 & Srerd &1 FHsr AR 9wy o Aigsramft s+ & forg =ifad 2 | fise
IR DT 4, gAl ISAMDI - Yol & HIIdDTS Bl FH H B! W & 8 | Il & 919
8 A & oI TAR YR B dTel SUBRYI & b B Gl Bl ATIRSD AfshaATg U & Adlg
DI IMBR <l &, D IRAT guf H SiIad I I91Y I@T S Fahell 2, 3R D YIS+D, SAfdp,
IRIHSA AR TSI AfhATY STeAary AR STdry gRace Icd=1 B+ & [Ty TR¥R fohar HRadl
=

IMRPT Hofl fauTT, I JHTfd] 3R TaRer wemaq, ISR s BresyH 3iR HRa)
AT HAETUT & SFRIY WR, Y ATHI ulRyg 1 gedl fa=rm= H weg ge=l &1 Iard 3iR
IIYYT AR @ forq U |fffa wifeq a1 | g8 RIS, St gedt fagm wer & w8 wfafa &
fremR—fasrel ofiR 371 &1 URvI™ B, oSl &9 91 aRIR” YAl fIsm & Ha&i &l 909 Bl 2 |
91 AT ATl & SaTd 9 89 O U8 R I8 © SHa 96 3R AR YATaR0 & JaEE &
forg Torifaat 3 TTeRTE W gUR 81 9adi g |

gl 37R 3= Usl Bl [*H0T

AR Hed ol wU 9 A= 9bR & T8 & U 8 W a9 o—oq =41, 777, gawfd, o,
XA AR UG A PR 3= AS MRS TS 3Mfa | Al I gedl, IHD Terdl T8l AR
IeHIUS] B M AR A & o & ArSel & [ABI DI e a1 & | Tofl & TRp2met
RAFT A @l fewforai =1 g7 Afedi § Udh =741 31 Sirel 7, S s siaRer I & wregH
A gausl, gAY 3R AT Tsl d MFIT & FI—HY WLRSK AR Iedbliusl &
YT e B |

BTATTh S TR TR T8 AT el § o G MR 3= ) 8 U@ &1 Ak 916l ¥ Joa=+ gV &,
9 IR ¥ 980 BH SHGHRI 2 b gedl 7 U=l faRiy rarafvies §)e &d U &I, A1 3 U8
g4 ¥ 3R U TN A S 37 I 8l Y | I&TERVI & 7Y, gedl 71, &R G U8 & fquRIq,
G oI Bl RAIR @1 2 — A & g & IURART — TN 3H Siad BT FHH B Bl

SRGINICRIRE
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Gl R YTl &l Sufced

ored (C), grgsioe H), sffwioE (0), iR ArsgroE (N) o Sia—ddl @ 918 & Ard i
gl @ A1, gl 4.56 Ga IR IIYHSA 3R FERINR FCHh| & (o1, Teb b U8 b WY H Ual
gs o, Sl 4-37e4-20 Ga WR =R¥ WR o1 | Yedl & 39 QI—axviI 78 Hied ®l 89 Sia—dwd
Afed (ABEL Model) & 3mme iR Sia—ddl (ST gedh) & A @1 ger o ABEL
AN & w9 H Hefid axd 2| I8 WE ? fF 3 gl @ Sty sffriio & weenfas
AT 3MR 3 THRATD] H FHMAT & 3MIR R U TIZE HigIse ol Gl Al A gS 2|
TN 3R, gl B U R [ BIS S0 AHRATD AU UR IMTRT HIa-1g<h bigrse
AT A YT BT 2 | 319 YAl 3R U1 & d1d 39 Ugell Dl F9sIH & ol TaISUa Alsd Bl
ST SIS &, 12T B JATRATHROT B+ dTel Sia—addl @ fgaiad AMghy, ST Uh aed
Refdcg U8 4R Sl bl 39 @ oy Al B &R @ oy Ush srgd 91 11 | Af
THETE IR A Bl gedt WR Sfiae BT Se Bt A1 B | gy, vdisuet 9Har 59 79
$ & AFY U8 & ®U H [AHRId B &1 Ha4 Agayul g8l § 9 U ¢ | TIsUd arFdreHe
@ BIADH Bl oI T drgreHe iR o AfRR Afed & 19 & gferd fhar SITer & | AT STl
2 b disua aart 4-37e4-20 Ga & SR gs ol |

T BTel 9, AT A A1 8 35 a1+ gedl & <niaRes WIRT & 1Tl B, 39 S1aaldh & 3MUR TR &
TR ¥ Faer arel §71 | Udb STl 9 Il © | SAH PIS USE ol & [h ofcl gedh Pl
IRT gl & 3N RS 41T A Bl &, S U AR Ui TRl Ul & goig Heol 3
TSI @Sl & U 4 BT & | §9 OR8 & qalldh JT AFHaSI FR—IH & MR W, AN -
3 AR TR A1 2 & 5t e g1 w9 9 Yl & ATARS R H FUEI {Ha1 T 7, AR T
@ A1 AETANRI & U ¥ Gedl &l §a8 U= ST 811 & foTy arex fHidhet 7 |

e CaRIMT @ UNd @ 916 ¥ (SNl & foly, of fU=id, 1968, AR, 1968, Havsil, 1969)
3R U AT BTl €1 7 Uhe freiiel Fot gedt qormell g+ gureerd iR 314 gt & Aerei
D M-I Afsdl A 2 (ST ATGATT 31X 319Y), 2007, HaATg U< 3Tdd, 2009), T T 8 1T
g &5 Tt &1 Tcd gl & SNdRe W 9 3 B, 9id d& o ol 1.0 Ga U dfer Hed
ERT SIHUH Uee &1 U4 2 (AISATHT UT 37e, 2014), STdch ARGH Siel TERTs A TeN Hed
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H 660 fohpH]. TP, BSSd Wil & W9 H o ST AT (ATSATHT, 1 9943 HIHATHT 31R foTs, 2005) |

BT, STl Teds ol Hel AT STETd 911§l § |

Y11 Rigid R IR €419 <1 aTel fa=ie qarg 4, I8 SRUt WU ¥ /141 -1 & fdb gedl
& T ) PoarTd A € gl UR gIaraRvl R AR o7 | 78 {401 Rigia & Fari i dfsd
AT (1969, 1972) 31k &Rl Ue 3l §RT Ua™ by 7T 2, (1985), 918 dTell QATHIAT Farel
Afed 2 | 51 Aisdll & 918 YA—drel RiHele (S dIqal iR ST, 1995, $91 T 37d, 2001) TR
&I Digd BT dTel U A=Y Ao e’ gR1 SATHS 0T & 3MER UR e+ fdha
T | BT &1 H IS TH A (arewT Ue 31el, 2011) URTfad foman 121 o, S geufa o gergi
g1 gohicl U8l B fAaRd r- 3R R =gl U8l & TS & d1g exdl B 371 godr Reafd o
dred @& forw gewfd 9 980 SR @ 3R U 9”A @) IRl &Rl 2 | 39 #isd & 919,
3IETIA UT 3T | (2014) =1 GG A1 b 59 Ufshan & H1eg| 4 U bl Yodl IR ARG (b
AT 1 | BTefifds, A AY Aisd Wifds fage 3 Ry 10 |9ai & Igwd 98l &, o & adqm
ST JoT MR AR HSel (SR TS B, 2014) H AT ST Sm T § |

TN 3R, QIfAATATSH Bl @S fa= & &3 5 G 2N favd & wu H Ush ofdl Siasld El
2, FIfdh I (1952), TSH (1964), 3R RIgE (1959, 1966) W4 WUl AR =1 &M fhan ¥ | 59
IRE B WY dAigel ® 3R D AR TR IeblUs] & B0 H Yo AT (S I 3MR ],
1953) | o1 w4 ¥, SehlfUe U@ “AYE" § I Udh IR—Hqe Uihal & dgd 9R FeiRer |
TR @ UDHATHROT DI S &, FoTaH B RId—TegHi e —agg Faraed (Higars) iR
1000 °C ¥ 31 T TR 991 a7l Aigred iR 9gd - 1fed #fgass @faar enfier €
Aigied & A1 FAf3A 39 I8 & Iohifis AN &I AIFEE & ©U H dHidd (&Il S 8, Sl
eI drgrse iR ¥oh (Refded) diglge & ®U § IU—aiiidd aldl o | A4 39w
Refdea & Tawcerse digise 8, Safdh 9ad Mfdd sifaiiad Ta HieTs digse © | aiie
JoT DI ATIRG 91T (=7 wU A Refaca gicerge Argrse) iR U@ aesd 9 (U | Ry
FHEHRITE digrse) H A9RTd fan T g, S P 9 X & SR & w4 H Sedblus & HAigad
& YA DI SRT Bl & | SR el H, gI 9 R7a g1 g3 Bl 8, Argised S o I7ed
8IS SCS B O © | §9 SMER UR, IeHdi =1 Foid 1 fh gedl 1 a1figlg iRer dwi &
991 ercaferes 3 Al & W1 Y gg, 918 @ AR H IRl H THg ARIGd dudl & A1
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(Rergs, 1977, 1979, Rrge 3R &4+, 1977, drwh, 1981, dids AR a4, 1988), Sl TATHIAT oI
AR disa | faeRaa gan o, 37T ugell IR Usd (1968) §RT URTAd {17 off |

Rgs 3R a7 g1 &I ®U W JIR {hY 1Y AR AfHglg Afed o1 oic faFaR disd @
ASTgd far i1 Hieng Aifgicd gedl o1 Fva oY [ ARSRIwSd ddi & dag § gedl &l
TG UfhaT &I AR ol B APT | BT 8l H, TedNs (2009) 1 |-Xe ik U-Pb wrasmai &
3R TR BTATIehHb ST YaT a1, I8 goird <d gy b ax ¥ forary g S-SR =Ro1 &

915 100 £ 50 Ma R g8 |

godl 1 “3TERT A"

I8 A ST & {7 gedl & 101 & SR oI Ugel 500 fAfers 9y Ud, H3Tdl & SR &l U
U8 I THIT 1, FTHA Held b1 Ueh fARITel arae a9 11 Sl Yol T dgHT 9 171 AR -
T Bl f6 g1 78 fUgd 1| Jfd 59 IR | 98d FH e © {6 gedl R u' @
AraTeReAT & SR aRem el g8 g™ &4 fasiid g8, 9 89 o 99d 2 | g2l &
IR & ugel 500 fafer ad, R 2fSa= S3if & wu H S i 2, 98 998 9 U
AUl ATl ds! 2 b U8 & argHed, FeINRI 3R PR, Hed 3R qrel hee &I faufad
URd D fADRIT 88 | I=ITeh] Dl 9 Yl el & b HAS BT aTciarol fobareil il A fdepfia
B3, HHAU b gaTT, AT 5d URRARIT S &1 AT IR & oy i<t U 4 3 dHd 8
S |

gedl & Had A @il (WR$M) & Ar—a1et g2l & FgAT 3R 3 T A §B G-I
TR—ER 2RI §7 D] T WK TR IHIA &I 3TAN < 72 & | /I T 3R Gl & B
A BIC T A W S FHDR] FbTell ST Febell 8, T8 doll 9 96 8! 8, 3R o/ U™ 9 I8
SHIE B1 I & b Bs R I g iR Wiret T el |

NIEECINEEEIR]

g MRS it Wi #, area S1fd= (1859) 7 uREwea o1 o 73 yomferdt wisgar yomfoa
@ NG W I Bl © | olfch Bal A Bel, Siiad gef Hoiid gaoll 9 S+ gall & | Siiad
Ugell IR &, FHal AR A FY H ghe gar? Siiad &I IRT [959 & Fa Udia], oA 3R
A T A A TFH B |
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JSMRT F FArTeTen § iR iR 91 A Sfiad 991 @ oy el Ag+d &1 ® difds I8 e
o S e b gedt @ uRfAe aRRATAT H Siia ggell IR & 997 | offd1 J81 d& b 34
oaATe R D1 AT & H DHRAT Ueh AT & g1 AT B | Siad ! Ieqi<i fobe yaredf 4 gg
2° T Siad, ST o STde 7 SIFHM T o1, Uh "4 BIC dTld” H Ied= gaTl, TIS b
IR 9o IR—9R & 1 31R o7 81 T[=1? A1 81 Al ® {6 Siad gsrggrenid de & 4=
ffea 81° @ Siras @) IcafRy gedl 9 o 81 Aol 872

a8 R, geovfi # ol wewget sauren gfecqa 2 (Qrem ok Arear, 2015) B |
godl UR Silae & IgHd & oy, 3AH By Fas 78l & T gl H U 8191 @12y, <ifche uril &bl
SURATT HT ATerd Sia &1 5 21 8, ST {5 1950 & S | &4 T | ST 1T T2 8
(S, TETES, 1953, BRAM, 1959, 1960, STet, 1964, TFATTEDH] 3R AN, 1966, BRI YT 37,
1993), Shas & femfor @et (G oRrs, I, iR ot ft e Brdfe i) &1 deerfta
PR D [T, U & gCh @ STATdl IgHSH IR YA SHAT TShi DI B ATTLID © | 1L
g1, $1 M g (AqrgHed, AENNR AR Y9I), G §RT FaT e glgglaiioidd ATgfhio &
A1 ¥, 3ffdd SIfed Brefie AIRThi B Iqed B & oy RS ufdfhanii & s
RO D] SR G DI LIS B | T8 S & oTH db gga Bl 911 ¢ | Ig, 89 349 91d R
SR <d @ [ RIS HERIFRIY S agd IAd 8191 A112Y difs T & HUR Sirg & oy
AT UIYd 0@ & U H Udhe 81 9 3R @i ST +ad (ARSI U 7, 2013) I 81 IS |
eficaa 2 @ sraeRon gerie # Shaw @) @it & oy Fev1 Agyel gadie arn, Sl w&d
AT &7 &1 AR BT AT ol |

Hifcre aTareRT IR URMWE Siied & foly Iuerel Irifs fifest <ied @1 ta Jdia adRk
IR R Ueb Heeaqul gl fsm= Al 8 | $9 Y8Rl IR Y12l SleT+l & YR g ®Y |
gedl &1 Urd Ml SR @S &I ST F Fdeld -S4 T &1 THATS WY Jgd o ged
BT SiTa- Ugell IR ST |

PREIEARCIRIRE AR

gl BT JMANRD 9T B BRI BT 2, AR T8 ATS DI D JATIT BT 572
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SRI—3I T8 SH 3R ST B O 8, S9& aAR® iR el ufohard eR—eR agarell 8 | gedt
& JAARD AT & IR aRaci=i &1 AfRRH— S P UsTsi AR SaragRadi &1 fadmra— &
gedl o e AR argHed Bl Ui IR 98 31 J9Td USdl 2 |

JSTIhT DI gaTl g fdh gedl & Hed (PR AR Hee & 41 Bl A1] URd), S I f9d g1 31
Iga AT AIHE 4 B, BT ATABIY 9N U FAUfe TRl Bl I8 ISR Bl ¢ | BTedifh, T8
forener SEIRTR UTeT 3T & oY BTl 81 I Ugd I 81 © | Yo el 3 1 31 |\ 9,
HAE TR (BT T YH YR TR, —FD 1 R THAThY 0T AT il B ATTRD HAT DI T H
FIR R T2 T | RO W1fd & 91a9(g, I9011d dadt gedl & DR, Jadbid &3 Hed IR 98 &
e T BT U1 I 3R I8 I d 6 & oIy I &) 32 & T gedl o= Uel 9 el i 8,
7 A H U8 DY I8 DA ¢ |

5. 9ol ¥ i fqadiia! ai @ 3iiR

HETE 7

ged) fASI &1 U THRE BIdhd HETEIdl &1 Uaafol dT FHe OR I8T 3—VA1 faereary i yedt o
YA IR Y&+ @Tel Sitad & oY X8 Ay g4 & | H8Tg1Y H¥ 3R $d 9497 d DY gael T 87?
SIET0T SFHRET TR SABIDBI & AccllcD IS Teb Ugell B Gbs Bl ¥ 41 fawd 87

e faqai=en! g1 W1 D1 Ueh VIS W1 D AW H Godl o1 G4 qr8d) URdi ol fdaro

g & JARS W PT Ied GaId 3R AIAM, T8 Bl ATl PR AR $HD AR,
YA T BT ol ORaR IR Al @ faena fAfdygdar ged &1 |l & s & forg
AT UeT Rl B | BTy, S99 &3 H 31d Fheral 81 ol 3 Y fAReiyoueids SUavvl 3R
I ST SHATY GRATY] TR TR Yl AR & eI AR Rl § IR &R 6] § AR
Jiqwraroft 3 R HI BT a1a1 BRI & 1 A Wi o1 78 ufhanaii &1 HA gwifad o |

gedl &1 STTdTy AR I8 DI &
T 40 Aol Ugel YA & oY b Sl UM 99+1 @ 918 | |1Ue 11 § HoR ©fel o
B AHAT IAGE UG DI 8 | TISID el Bl I IR ITBH! AN IR IR fohan o7 o
by, AT favhie, ugrsi & 101 3R gl 1 g W Jgigdi & 819 981 & 4 Udh
UR% OIRG & WY H ST STl 2 |
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gIcifth Wi Saeid RIgd gedl &) Adg @ &3 [IYvdRll & el ol &, I8 o1d T8 o
& gedt # wic R € 91 =i <aeiad 3R gedl & UgR A § U, #ergl iR Siad &
3R & d1e IT HaY & | $9 A8 D HaTdl ® S o7 @ Y I8k d T, MY ©lT
A1 & NI 3R = TBI & A T B ATaLIHAT BT |

6. gl ufeharatl 1 AUl IR 4 R fobar Sirdn 8

or?

I8 B! Aot 8 Sl 9l 3R g4l B | I=foes 31q w1 & 6 gt R 93 Y9 @ wfsarg, S
b wic Caei=ed, I AT @ Tefc | Farerd Bidl & Sl U8 ®l g1 & — 4D URHIY]
RIS & I BT [daRoT db |

7. SITdTyg UREc 1 1 HRUI B 3R T8 fba 1 el Aepell 27

T8 YYD WU A AT ST 2 fob SN I Bl YB3 @ d1a I Y&l DI AT di¥ddh Hs Bl
AT 9 17 B, 3R W3l 31R 11 METSH 41 BT Il HH H $HH e wU A IR
2 | 7T I & FHIAd THR IR I8 MEiRa o1 @ saeaehdl bl N@ifdhd $HRd © b
aif¥fr fore &

A9 TAFASIT B HROT BT © 3R 59D IR § T fhaT ST Gl & | 3141 TdTell B oldTd o
# gedi fagm o1 /e e 2 |

YIS Reb € 7 U8 &I Setary & gield dl URId-Rierar 3R ReRar S1H1 &1 U 3roild
HATSH & WY H Fabe (61§ | IR STerary uRRerfa™l fiwet 10,000 . 4 S & oy a1
IR e TReRE

AT 3R 3 3RG Y 37D qu & foly Sia & oIy IUYH |

A et Aed I8 1 G 8 16 Siearg 9 Jewyqol ulRadd gerel a1 |l fas
BIC! AT H 81 Fahdl © | Gdl &1 STararyg oial 7afd H afven T ReR &¥ & 8, ol 1 I8
S TS dacd Fbhdll &2 3 JARIT DI AHSHT 9 U ITd ST T, I h TH o, T
Iy U ¥ Aol & 95 71 1, Yol ] Sfd & IR H A5 3 e Pl AR o T T |
T I & AqATDT U JId: STAdR] YRTTT @ YRATT 3R TROTHAT B =gl § gar
B AHAT B |

8. SiTa= = g2l Bl Hd 3MHR AT T 3R gedl 7 Sia Bl b4 JMBR &1 372

Gyanshauryam, International Scientific Refereed Research Journal (www. gisrrj.com) | Volume 6 | Issue 2



Praneet Kaur Int S Ref Res ], March-April-2023, 6 (2) : 48-64

IS ST & b Yol & argeeel dl G, faey wU 4 s9al 31 ol &l 3o disdl,
Siae &1 IR &1 iR 2 | GeH UM WR, Siia U 31 3 offehet eIfhiTedl ramfids 9
2: Shg 39 ufaforarall & IART HRd & 91 S71a! srguiRerfal # &1 8rell, iR 9 o= ufafhanaii
1 ol T T BR < 8 | 39 ARfhamel, e g3 IR gR1 999 & faend fewdi # ffse,
IfRaes g & gRad= S &R Fad ¢ |

S RE, Yl & T AT, 1 &1 Seplfiel & J91E okl [Rre Ry ge-msil 7 Sias &
4T 1 W wy A ywifad fbar € | «ifd I8l d b Sia fagw 87 ik ugg fasprara)
IR B SXATASHROT fHAT S Fhel 2, 99 Wl 9 BRY U 8™ 99 gU ¢ | Jfdd
fsharati & faR1e H d {4 8a I Jd=AT+D B HIRUT A?

AT H I T8t | I Bl HA JHIfad fhaT 8, IR STerdry UR Sitas &1 fahe=T 1301
2, ug onfl WY 98 &1 fawy | Sfae iR 9 BT 3R < arell ufohamii & 14 siaxidel ol
FHASH U HEed g0l AT IRgd Hall @ |

U Afhd gedl & A1 &l

HN W FEF T R W@ @ AfEr) R H e T8 B8R B Y@y eme | AReR
FAIR A IR TSI A 2 fF & o€ HhedT i % IR 95 2Id1 8, I Y&ui & Ui fhan
FTH DI I DI T Fhcl B, 3R Th GARATS YHY Y B TR AdG TG 11 2MMfAe
g |

10. §9 YaT8 AR URTE AId UITaRV1 Bl 6 YA B @7

gedl & H3 AIH A AAEHl B IURART 3R I &1 MRl ga yarg iR gRag @l
Uishatall gRT fovam ST & | Wieisll, Ugiforad, w1 s 199 3iR oliel &1 el B AR
BT 3R Ter D1 GRI&T ®U I MY &1 &Hd1 Jdg IR 3R S & A a)el ugred ®l
T R R e 7 |

q  foe—ad 999 A s REd ved W Al & Ho: SHles of | SRl (3rege),
SfcreI faeafdeney, gmea 2R 3. |iel, ge1 fAwafdened, dee de e RS e
B, drafen feafdereee sg @ A9, sds fwdfdarey v . Reex, Rrem

Gyanshauryam, International Scientific Refereed Research Journal (www. gisrrj.com) | Volume 6 | Issue 2 @



Praneet Kaur Int S Ref Res ], March-April-2023, 6 (2) : 48-64

faeafdencad oig Tar | ¥ I, A9 SWICC 3§ Sl Sild JIgel Uel. T,
RNios fawafderes, & e Ty o Redies, R favafdemery, U7 smdRg o v |
Sfhet, S S 99 faeafdermeraa U= ¢A. o (sreaae (Mg ere), IS 3rgem Uy |

I RuIe diera iy srggT uRve g1 affa o Ruie, RIS Us gdlcgea a1 B 3fer
RO Weaa ® 3 T IR =i9e (2008) & MR TR TIR &1 T8 o | e ST a1 ufer
& fog, gedl fgm &R W9 9 9 (202) 3342744 W HUDH X Al
ToToTa- &g STIae Hah IS UH. IagesHd IR oY | RUTe & ufcrt IR e i@y o9, 500 fhger
e, Uesy, aiiive, $1.31. 20001 | SUSTE 83 (800) 624—62427_ . Hab.

gl 1 {707 Tep YT, JeIT~eh Y86 a1 Gl ¢ |

B T 31 Ul & A1 R 8l H Udh U TR V& © 3R 37d T BRI URATRI-C B IS B
e & | b g S U8 B g7 & I8 3141 I Uob 91 989 D1 fAvg g1 gar 2 |

g d= |, el @ oo o &1 gg RIgid € | =1+ 89 AR HSdl & 3iax 31R 918X T8l 3l
T SR QA & difd I8 98aN o7 I I991 I b 399 W DI a1 Rigid Ged Acih o
PNl 2 fob AR Feof 3R IS U8 & 99 |

Ugell 3R A 06 wU A Wl d igid R JIWMIfg 7 Sl &, 91 gl oI Il Ul &
o & ARAT R @ oY (26T A8 ¥ B HRAT 8, olih [Iemel T8l & foy ¥ T8 4
RrreR 81 2 | v Rigia, R v aifRerar afy w1 wiran &, s w6l & i & forg
fTIER 81 qodl & | A &1 g Rigid s gl RIgid 3 3fS 8T € Sl iR WU A I8
A H AGE Hxal & o fAfi= avqq & 99 Aot 2 |

HIT: godl BT UR: BAN U8 Bl ISR AR JTER TR HRAl

PRAMIEA  SA R E?
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TAR AR ASd & AR ARIRGI B HATHR B JGLRON, 199 3R g & qael orasd gedl, i
3R BHAR AR HEd & = TBl BT (107 gar |

AR AR ASd & AR TRIRGT B HeATHR Bl AR, 19 31R ¢ & qraet forasy gedl, g3
3R BAR AR Aed & 31 Wel &l A1 gar | (Bfd sfee: el & dRige fafer™ @.
BICHH, TE A eI, o)

T 4.6 39 ATl Ugel, BRI AR Ao g AR /9 Bl T d1ad o o AR MR & wu
H ST ST o | oc@rdyol + AUl &1 31U+ 319 | g8l faan aifd a8 gae1 I o e,
uaref I AHfAd B g1 3R eReT & dg H g &1 i fean |

A & g & A1 B AY AHAT SHUR S+ o | To@Thyvl & 9 I 99 Y BIC—BIC U Uh
A S BN H 95 Y | AR 81, GI b SN digHSe A el drel IR 01 &1 U
fRTR g, BT gIo 3R SIfeTad 9 B dcdl Bl 98T of Sl 8 |

S YR, FEMT A B UTe BIe a1 RO gedl 319 BIT Wil SR &1 HEiv7 {61 | 3R
I U R, AR 1 BT 8o ded| IR HH J91d TT S g1 dedl Dl A9 &7 1l § FATT he
DI AT < | 39 UlhAT T BAR AR Hed d gausl, gHBal, U8l AR FSHIS BT FEi
fea |

gedl BT TS IR FIA Ugel Ia1 &, FOTIH WRI T MU H THRI SR ded & | & ugred
AEIA-E & o5 H gd Y Sidid goi a1l F e &l (i b1 | 4191 STl & 6 39 999 &
AU Yedl & YD1 &5 B I Dl AT 2 |

319 AT @1 BATT H, Yol Bl Yo g U & Y9I Pl AHAT HRAT Ul [ Jar U8 &
Hedl & Chel Dl dReT H UgdT [T | oY H §7H A By hS| Dl U A WIddR
TGHT BT AT o, = g9 FHidT & 9RT 3R aRep 1 a7 |
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39 BATPR B 0 H Ylereiqe IR Hfeol & g1 U8 Faiv] &1 SR—aR0T IRT Sg] 7]
g |

9 HATHR & 507 H UIeieie 3R ©iFfeHd & A1 U8 A0 & GR—oR0] R0 S@] T
g Blasfe e Race wwIS fAvafierdy)

gedl Bl UUS! & A Hed Pl Yarg Wie Cael~ad &l BRI 991 8, U8 &I Jdg R IS Bl
TSI wITi Bl 7T | THRIG AR G901 7 UBTSl 3R SAregRadi ol o faan, foras 19 e
< |

9 gedl ygell IR 91 off A1 IAH dRde iz agHSd AT| ST & T8 ST 811 o 3iR
THTHY T < YAl & SATiriIRadl | -1 Bl Ydhe] Yo B (ST, SHSBT IAreRv] 91 I 8l
T |

STafd 3R AR HSol A ORA dlel gHeq 3R eEUB| DI ATMal ATS IR B, 59 Uz AR
I Ja1 & T4 I b TR AH ¥ o | 579 g U] & dIe ShR1d Bl FHTET gedl Bl Hds
R SfSIBTT T ST R el 6 |

gART U8 Mesld & ST & ©9 H ST oAl &, ST U dR & MTA—UT &1 U &5 8 ol fsdl
TE P A8 W IR U & 3R & forg vt B, frqd o= 9 a1 STHa 8 &R 9 8 aifya
2IdT 8 | Bs J=fe Arad & 5 59 &3 8 3R avel ur &) SuRefy Saw & sifkdeg &
eyl YfAHT RN B |

TRf¥D GedI—dgH YTl D1 Udh hellcd ATHRON Sl ' YAl & H12J FHIRT & q1G YT bl
Jeg Bl fa@rd 2, f5a 908 W 3791 91eR daldl &, Bdifh §8 kel Ul aRaRR 3G 141
o7 | B 30 JATE 2014 BT IR BT 7S |
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YR A GedI—TGHT UUITEA! Bl Udh DHellcd STALRUN Sl & YHTa] & A1 FHIR] @ 918 g2dT ol
HE 31 fa@nd 2, foa 908 W 41 q1eR Mdheldl g, BTdifd §8 kel Ul aRaxR @ T
o1 | Bfd 30 TS 2014 B SR B 715 | (Sf swfse: Ry Ared)

TFRATATIC BT AqATD bR H, IS~ e © b I8 ol AWgfg 7 Sl WA TS Ufsha
& wY ¥ fihe JaaT B |

31 “grgRli” arel RIAR — Tab 3Tea Sl EANTAldg BTgeior iR SIforad | 9kl |4 A1 dh
dcdl & oY SUIRT B & — I DR H 9D IIJ—TRIG IR HIgAT DI I 4 31D feme
T8 BId B | AT (7Y <9 H GeIdT 8) & 39K, SR gl | udl garal ® & i, Ier 99R
31fere faremmet 99 famratl @ g1 4 <ifdres | 81+ a1fey |

T ISl (ST U8 (101 & WEIdhRo & WU H DR WG DI JGT DI AT B H AGE DI
2, I8 2005 H U fIeMel U8 &l Wil & FSTaH e {99l BR g S 3 oI TR YS! 149026 &l
qREHT HRAT X |

I T A TH U (A <9 | GordT 8) Rl (77 <9 9 gorar 2) H§ dal, I8 g Ao & forg
o Mgl Rigia @ gite & 3k 39 91d &1 9qd @ b 39 aRe8 & U8 9gdrad H A9l 8l
=1f2Y | S e AR, ARfdel & o SRS BRI -1 IR & gTel 819 &1 Ul T |
2019 ¥, FRIUI AAReT Yol 7 YaIe-e dearse (@) &l fafea faan, o gur—ared 9
B UG AP @ DR B YHRATIT Bl AT B+ & foIQ FSSI8 B 121 o1 | 39 aRE
@ 3R 31 el & A1, IAD] BT e TR DI AT BT LI HRAT B MM I FHS
fIeRid 1 Fa & fafe= |k yonferdl 9 T81 &) §vTaw &9 991 2 |

¥ T (Y <9 | Gordl 8) 7 del, " Afuglg uR - w0 H, f6dl U8 & ol &1 Yo Agcdqul
ST T Ugal ANy, 399 UB b 98 Teb WIIIST B H 19 DI ST HReT H |erd &l |”
“IE AE@YUl SIAM B3 HIfdd TRI IR R vl &, N 9 9a9 Agayqul 78 & 1fvgfg o
wRel”

FHIISd: gea! foberil ol 9 STF1 9¢ I8 27
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fo¥p AReRATH Sl AT B?

ST PR AMIG A Sl WeAT TBT & (7Y BTH Bl &, 19 [QTTS1 DI Fodb I41 b Hayvl
ST Bl Ghe @ fol¢ Tl 9 fAmRId 8 &1 magasdar 8l | dfhd ST A S @ A1
R g9 <ol | 764 & fo ReR €1 € | S Rigere 4, ufshan 8 o3 fAfera av o
g, 51 & RS AR Asdt H Ul UaTer IR61 @ o H 31 S e g |

AfF A NG A S Dael 3 91 BT FACIHRO] a1 & o T8 HA B Al 2 |

T U RIgTd & MUR, AR Aed & IR # 3% rRerdl, g iR 19 & RIS UH a1
9Y I & | 993 & A1, ¥ gRAC IR—4R U& fawnat U 3§ <1 81 9 © | 3 U8 S T8l B
T H <ol A &9 Fahd 2 Sl 7ol Afglyg Tl & NiaR 99 &, FH—HH T goTR 98! 3
f, S I JoN § MG B arell ged! I B HE B IFAN <l 21 Y UT Tedl 9 Ud
FHeT—ReR G TP Ugd 9 & Sl o G Bl AR S A AT |

TR Tgi - R U o faewd (AT S9 4 galdl 8) & R, If fo%® iRerar wei @
T R Bl &, 1 39 IS ¥ A 1 31 U R S B TG AT AMMRY | 9799 &
IR AR FEqYol g3 IR URBHAT B dTel IR fARTel U [$%h RRAT & o1y sraciieh=1 dAaell
H1ed U B B |

BT d1 (AT 29 | GoAdT ), Th YaiTeie SIS TR & aRT 37R 2,000 AT &Y Bl 8,
f$%p STReRAT & HIEgH | I113 7T ST & IQTERVT & WY H BIF B Fahell o, BTl 37T+
USRI & AT 1T & BIROT TS BT U G18% (HBTAT ST el o7 |

FHag Afuglg Fm 2?
T YAl AN B GRBAT DRl e W) $&B BT 99|
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Teh a1 AR 1 GRHHAT Bl gl 99 &b b1 W | (Bfd piee: Taesidiva—doc )

% IRRAT A 1 TT & A1 HR AMGfG 7 ST &) I | &Il 27 fa9y & 9
TS UA IR 9 RISl Bl B gTdi Bl fhal STeal SR 81T | <ifdhe Tab 317, BTfera
o O dae gl @ WU H ST STl 8, 39 ARITHD TR Bl W H 9l Aaq HR]

=

SHH S ¥, AMyHdi 7 a2 & =1 IR0 o1 T H 1000 T[T doil ¥ fFema
Tl BT 01 R & oy BIC, B & SMHR Bl 31 DI U AT S SireT oI Fahell o |

"B UBI A Sl & oD IR W BH ST & [ 3T HIR Al & [T Ueb 98 81 ARl HRA]
@ AU YH B 2, Ty 718 a7d B, &R faemea—rg vomelt & a1t \Ard 21d 8 o 8 S
2, eRIce oifavd, gféror uf¥am # U Tieiis hldRTS! # Red SICE (TIS<YRIRINE)
IR A S &1 U AR WIS B dlel U UR & YgE AT oi@d o 2015 H

o N\ __ "
wafqIq b adH.aq8 B g1 |

o Alel Ugel, 2012 H, Wied H s fdeafdened & engdhdi fed owdcd iR Ued SieaH
< YR {33 o o B $abs, Uoh aR o1 S & a1, <ol 3 et T8l & f+rior &1 ol
Nenh

"I GEr & 39 7oA Ui | 99 8U S, Tt Ugel He@a A4 STl off, Iad |
g g9 D] THRT BT U dS1 THIET 81 Thdll ©, * AT - Hal |

a3k S!S 7 I MY WR AR Al FEh WU AH Sl g1 & [o7¢ g741 fdh DA
BIC HDHS 3ITS] ATHII H S T BT BT (AT BR Tl @ | Usel RIgered |, &M g3 3R
HETH JATHR DI a3l o 3fUeTT T ReR &R R U Hhs—3MDBR b AN 95 BT IUFIT b,
cIfdp I & RAgererd I ual gl & b 981 Gy gferdi B ARE 31eP PHIH Bl 5, HeH
3TBR B AN A Hebg BITDHR 984 AP gg @ o7 ol & |
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I B He—WDh HRI hed o wddAabdgHd.ads bl Idrl, ‘TSI a¥qu g BIC AN
P fTIR—TIaR BRI €, STafh BIT dTel Ie a1u9 foeR 3d 8, SHMIU BIC AV s &l fowb
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INTRODUCTION

Artificial Intelligence (AI) refers to the simulation of human intelligence in machines that are programmed to
think like humans and emulate human cognitive capabilities. The term AI may also be applied to any
machine that exhibits traits associated with a human mind such as learning and problem solving. AI, an
approach to copy the cognitive functioning of the human mind for solving some problem or for simply
learning, has potential to disrupt almost all aspects of human existence. This intelligence aspect is also very
well termed as machine intelligence in which the machine is made to demonstrate contrasting natural

intelligence of humans.

FRAMEWORK OF ARTIFICIAL INTELLIGENCE STRATEGY IN INDIA: The development, adoption and
promotion of Al have been visibly high on the list of priorities of the Indian Government, an approach that
rests on the premise that Al has the potential to make lives easier and to make inclusive society.

NITI AAYOG’S NATIONAL STRATEGY FOR AI: #AIFORALL- India has taken a unique approach to its
national Al strategy by focusing on how India can leverage Al not only for economic growth, but also for
social inclusion. NITI Aayog, the government think tank that conceptualised and articulated the strategy,

calls this approach #AlforAll. The strategy, as a result, aims to

i) Enhance and empower Indians with the skills to find quality jobs;
ii) Invest in research and sectors that can maximize economic growth and social impact;
iii) Scale Indian-made Al solutions to the rest of the developing world.
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NITI Aayog published India’s strategy document on Artificial Intelligence on June 4, 2018. For formulation
of ibid strategy, NITI Aayog has devised processes such as collaborating with experts and stakeholders, Al
projects in various fields with fully explanatory proofs and designing a strategy for developing a vibrant Al
ecosystem in India. NITI Aayog has identified Al as a truly transforming technology and it has coined a
brand name #AlIforAll for proliferation of Al in India. This brand is introduced in India to satisfy its needs
and aspirations of attaining a leadership role in AI development. The strategy is derived to use Al mainly for
inclusive socio- economic growth of India and it aims to place India at forefront of AI technology
development arena. The strategy strives to leverage AI for economic growth, social development and
inclusive growth, and finally as a “Garage” for emerging and developing economies. NITI AYOG mainly
focused on 5 major areas: Healthcare, Agriculture, Education, Smart Cities and Infrastructure and Smart
Mobility and Transportation. The strategy paper systematically discusses about present eco-system of Al
development in India, prospective sectors for Al proliferation, research and development capabilities and
way forward.
NITI Aayog provides over 30 policy recommendations to invest in scientific research, encourage reskilling
and training, accelerate the adoption of Al across the value chain, and promote ethics, privacy, and security
in Al Its flagship initiative is a two-tiered integrated strategy to boost research in AI. First, new Centres of
Research Excellence in Al (COREs) will focus on fundamental research. Second, the COREs will act as
technology feeders for the International Centres for Transformational Al (ICTAIs), which will focus on
creating Al-based applications in domains of societal importance. In the said report, NITI Aayog identifies
healthcare, agriculture, education, smart cities, and smart mobility as the priority sectors. The report also
recommends setting up a consortium of Ethics Councils at each CORE and ICTAI, developing sector specific
guidelines on privacy, security, and ethics, creating a National AI Marketplace to increase market discovery
and reduce time and cost of collecting data, and a number of initiatives to help the overall workforce acquire
skills.
NATIONAL ARTIFICIAL INTELLIGENCE PORTAL- The Indian Government launched National Artificial
Intelligence Portal called www.ai.gov.in on 30 May 2020. The portal will work as a one-stop digital platform
for Alrelated developments in India, sharing of resources such as articles, start-ups, investment funds in Al,
resources, companies and educational institutions related to Al in India. The portal will also share documents,
case studies, research reports etc. It also has a section about learning and new job roles related to Al.
The government has also launched a national programme for youth named ‘Responsible Al for Youth’. It
aims at empowering the young students of the country with an appropriate new-age tech mindset, access to
required Al toolset and relevant Al skill sets to make the youth digitally ready for the future
AI ACADEMIA/ INSTITUTES AND CENTERS IN INDIA:

o Centre for Artificial Intelligence IIT Kharagpur

e  Center for Artificial Intelligence & Robotics (CAIR), DRDO

e Robert Bosch Centre for Data Science and Artificial Intelligence, IITM

e The Artificial Intelligence Group (AI@IISc)

e Department of Al @ IITH

e Academia-industry Collaboration on Artificial Intelligence
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e Laboratory of Statistical AI and Machine Learning (LSAIML), IITR
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Figure 1: Use cases of artificial intillegence in india.
RECENT STATUS OF ARTIFICIAL INTELLIGENCE IN INDIA

The government’s big push towards Artificial Intelligence (AI) has been visible sincethe launch of
the Digital India Initiative in 2015. Al and machine learning are being adopted in the implementation of
several government programmes, including the recent announcement of 75 Al-powered defence products.
The national programme on Al is being spearheaded by NITI Aayog. With private sector support, the
government has organised a series of start-up contests and set up accelerator programmes to nurture the
technology and its applications in India. The Ministry of Medium and Small Enterprises also announced a
scheme to provide special support to MSME:s for the use of Al tools. The policy momentum has kept up with
the announcement of Al for All and the Responsible Al for Social Environment (RAISE) programmes. India
has also joined other leading economies such as the US, the UK, the EU, Australia, Canada, France,
Germany, Italy, Japan, Mexico, New Zealand, the Republic of Korea and Singapore as a founding member of
the Global Partnership on Artificial Intelligence (GPAI), a multi-stakeholder initiative to guide the

responsible development and use of Al

In the latest Indian budget (2023), the government has announced its intention to set up three centres of
excellence for Al in an attempt to ‘make Al in India and make Al work for India. These centres will strive
to create a stronger Al ecosystem by developing cutting-edge Al use cases in key areas such as agriculture,
health and sustainable cities. The successful implementation of these policiesis visible in India gaining global
recognition in Al. Al publications in India have been increasing by 18 per cent in the last two decades from
2000 to 2020; it currently ranks the highest in contribution to open-source Al projects, ahead of developed
nations like the US (see Figure 2).
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Figure 2: India is a leading contributor to Al publications and projects

Al Publications by country (2000-2021) Per cent of worldwide Github commits in open-source Al
projects contributed by country (2011-2022)

USA, CAGR 5.5 i
140000 China,

190000 40 —— Brazil === Canada China
P, Germany. France lanan
35
100000
30
India
80000
25
60000 India, 20
CAGR 18.2 USA.
40000 15 s—\_
UK, 10 UK EU.
20000 CAGR5.2 C\

. — ——
0

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

VENTURE CAPITAL INVESTMENT IN AI START-UPS- Venture capital investments in Al start-ups have
also steadily increased (see Figure 3). This includes start-ups in the health sector such as those building
intelligent screening solutions through Al-powered analysis of medical visuals, providing business
intelligence using computer vision and natural language processing (NLP), building digital capabilities of
users (skilling) through AI, creating virtual assistance, insightful customer engagement through machine
learning and NLP, etc. Some of the promising start-ups providing conversational Al platforms and chatbots
in India are Haptik, Gupshup, Uniphore, and Verloop. Similarly, AgNext Technologies deploys Al-based
solutions acrossthe global agricultural value chain, Artivatic simplifies risk assessment for insurance products
and Beatoven.ai solves the problem of music acquisition and licensing issues for content creators. The start-

ups are spread across many industries for a variety of applications.

Figure 3: Venture capital investments in Al in million USD (2018-2022)
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DEMAND FOR AI SKILL HIGHEST IN INDIA- With investments pouring into Al, there is a rising demand
for Al skilled workers. The demand for AI has been consistently rising among employers — an IT job
posting in India has a 4.2 per cent chance of seeking candidates with Al skills, the highest among all G20

countries (see Figure 4)

Figure 27: Demand for Al skills is among the highest in India

Probability that the selected Al skills appears in an IT-related job posting (per cent), 2021
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CONCLUSION- Artificial intelligence (AI) is an emerging focus area of policy development in India. In AI
India has a unique opportunity to apply the technology to solve some of its biggest problems such as
shortage of healthcare facility, low quality of education, financial system etc. The paper has reviewed
international as well as national status of adoption of artificial intelligence technology. India is amongst the
top 3 largest start up hubs of the world. A national program on Al shall catalyse these innovative minds to
co-create solutions and contribute to the building of new India governed by technology. Accenture, in its
recent Al research reports provides a framework for evaluating the economic impact of Al for select G20

countries and estimates Al to boost India’s annual growth rate by 1.3 percentage points by 2035
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