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TWIEH ™ / Editorial

TR | TR 3R
Knowledge Technology: an Enabler towards Holistic Revolution

QTR STfefer, Tet-fae, et onfe wifaar et W@ 81 ara o o St 3 99 89 W
0T JeaR SUHT, I IR ufateEi @1 | TEE uee Sied ' § Sady Ui g3 | aiEE
i o Sared @ Al F O, wEr # offers, ofR W Md W R W 99 | 3§ s
I T ST 2| 399 el H Baed ¥ STad 9T | A SEd § el @ SR UdEe 99T | 3w
fader & 9/ AR 99| R dEpfa § gedEd | W SR fafare diee emarst @ wew e |
B RN a9 A 990 SO | B&Tehell SIY &6 SENT We B MY, B a5 4 gu|

SIS, TE, HU, AMEM, AR e &= & fou qeder o 7:fi9 < fowfaa gu
STEHAT T¢I | TS SR SAMIAT B TG | dSME, A, FSh, a1g AN HH HAd W AH
oSl | AR 9T g3 | AR B A AR foRiE gonfadt @ o faem ger | gemate gigen
gonferat St |

Hag o, e Hifa § ref-hidd 93 W SEr ® gerdr T | UThias daret w aed
T | STEfTh Hifq & IR &7 Iq YR &—

TEell SNt wifd (1750 - 1850) : ol (WG - U, aT9d), ScTeT A &

TEd AEfies Hifd (1850 - 1970) : Sotl (AT - fawet), o favmm, faga Saes

Td SfrEnfn wifa (1970 - 2020) : S (BT - foorcd), o, gEAT G (17),
d: 3dET (Automated Production)

dqreft SffEnfes ifa (2020 —) ¢ Fet (FE - f99l, 9R o), 99 WA ¥ HAR UEd, S
Ef%l":f ﬂ'@, Q?ﬁ% NIEEE 3R SUHIT 3T (Integrated Cyber—Physical Systems)

A At StEnfier ifq # i, gfRd, FEEE SR I3 gomfet ag W@ 2

Al ToT, 3D fufém, Jaifeas, S Saton, amar Tamiare, Fafes amamant, 7efaa asa,
HIeR oM, TR, FEieq wgfeT sants &s § SIEa § I, gau SR yene () §
g2 qCAT o W & |

UG SUHIHT I9dT @7 | Ui & e 9¢l, AEH # AY@iad 9ead, 91, g@l, " 8
Mg T | T, &, oI AWaE §aed-eradt § agad o W o1 & o, w Bw eiR
FT A g8 9 & 7| g re-afEd faem ¥ o o e i & 99 g ¢ @
T fowma msfi &fga &, 99a Suferd Ear m)

T faum ged iR gE AMapas MHiat gEkT Tt €1 T SEae & 9 sraEt o
YS FHIA 2 | FER H gebadl I @ AT B I AR IAT Bl AR T AW BT 9 IR B
T AIIHAT © |

fopTe &aT 217 FanioT 2, JEras & iR faea fea @ off &) Ava-aa o A9t @ dva
T3, T SR MM Afed HE G & @ © | A gha Hl Ui Al (Artificial Intelligence)

4 TSI Water, ISSN : 1549-523-X, a1 : 20, i 2, Y-S, 2022



I TR, TS I Hepii=d hl 3

g myfie e @ fafa 9w ®© F oA
Ted® 11| 39 Aa e & &9 § 98 e@r
WU, 9gd Al & 999 gfe "9 & w9 A
Al (Augmenting Intelligence) Fer Sfaa BN
FEM g TT 9T g dadT, foraroia a9
SR NG m-l 7 e o B W e o |
QHEATSAT 1 9al @ & forg sifess & aifers
QAT 22T AR TS BT B B | AR B
foeprE iR @i dree & fed § Hepid
W & AgHA Afdewdl A w1 A gEe 2l
22 BT UET AR TRATET T off O 811 S aedt
3FTEl W IR GUR & © £ |

IHg # g, W, ®9, W, T B gbqm
AR S8 Hfa § @9 & &\ § | 9l A
FrEat & oo yq@ FHfEar 8- 9@ 9 & g,
BT T FA B Uy o W Fed & fow
Szl & I S B EIE B B o7 g
FIT & | U SR UL S BT (A0 b
fofae ufskear gfe & & £ 1

FGSX | MOET T A FErad el @l |
1950 & T F 0T A dRH =@ F fehar
T hI Ufd ks (KIPS); 1960 &% Tk §
e oY HHieheder faa w giforeet & d@&
g GH H AT 1000 oM I¢ | IR HHX
&0 O TG 2 Gt (TFLOPS), Tera =107,
Fleq HREX H 599 e o i e der
T 9 ® &7 ¥ 1980 & a9 H 1G AT
TbIh & Had ard (eafs Voice) 2Kbps’}ﬁ‘fm
11990 % TYH | 2G T2iored aw-int & fawm
g HGR & § 100 ¥ 1000 TAT U 3996 AT
TET | 3 5G BRTed deeieh  1Gbps T G99
T16G T W I B @ & | HH AR FAR
* TEIR AHR § GeAR, T § gew, iR
HAT H AW B @ E | TR Jieder o
TR R 799 gfg gfaela a@ar 1 @1
AT AT § Y B BT SR AR S
BT ST W@ T T YRR FEM IE b dBR

HERT A Bl A @ 8 | FGX BB
Bled W IR URSRd HM Jhe & =M,
I, T AR fa9T TR W TH #1 3MEH I8
TR, T AR IOEAel 99 2 @I & | 39
THIohd qehrie I Wbl BE qohdl & | HeTIweD!
3fafq HAR (Communication), S (Knowledge)
3R H3H (Cognition) Teh~iTehl qq=ad | ST I
Knowledge Technology A Tehd & | 3T FHTET
yaq & HET G (g w9 (SR, 99) +
ZhIT) 2, GTQJH Holistic Revolution T |

forelt fagw &+t @ e & faw eRa, 9aq,
it afie shifaal & i, 37, A ITe Al
H IEad 89 & | UPhd, fase, 9ea dares |§
3T d% T srd-diad @1, dgha fodl e
UPTT Pl IU&T & STearg IRacH, FETr, ST
e Soarstt & A S T&T & W E

Fef-piEd [9wm  difba d@pa § AWa
Tl ® B9 g1 | AT SEsgshdl & fh
T &l Aeg § "Hadr-hisd a1y e
21| forem, @, gares, fafmon, @oR, g
affe &=t # Fufea g e & ardE
Hepfd Wuw & AMg waf, dier iR oW &
gfer T &1 1 “atrer: gfceRet, Wt T g
ST U Pl A SIHRA A 2, @SN T, J4T
TR T & A 7 BRU |

“4 g | gew | 9l 5AiE SAeae”
AATT—8T §F TH A1 dd, AIF H Fqag B,
AN A9 UF & |

“qd A= gRae: /9 a=q R a4dt gar
3R WY W, I8 JW "I @l © |

WG H HEP(A “qgia BT’ F4iq
S & HET B AT HAT & | AT e
TASE g’ g gt AT @, TEd e
T e 1 gt SeET HY |

FIAH H, TG H ARG W @ Az
or, AT § qEar iR ofF “Siised SR ure
FATETET” A Iol, AN, R Gl T Hebed
g fafe @ |
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IRA F BRAT & § dran, fomr foafea
B0 §WE oF & FAryd fear, @ & H
YT Ifct ol | forerr &= o wwwr farem Hifq
T ARAE ATIISH H ST ARG & AT
STAMHRAT &l 3R i@ Ued & | 77 s
& A FT AL H IEW AT | WEAT g,
FEERA 1000 BT UR H W1 T FHIEL
R H WAR GUR, 2015 H 81af T 3R
2022 H 4091 T | REd TR dfeqanse & fog
L1 | & E 1 s ol b oo [ R M
IUHIT IATe i & fafmior g s=mr @ feqm
H 4 HEAYl 9B |

He-ent @l qeg | fara @ [Tl TR,
T, T, HelT HITA TR =T Jare f&dr iR
AR qorstt § 999 € |

HEpd IRAE 9TTetl & S § | AR
HIUTY &q=aTcHSE & | Sl fafudl @l autarar
¥ HH-GHMAT 2| SwiaHd § ARG J qdged
SFITHGBAT & AR W G4 IRAF A=A &
fore Sug TRERe @ g e i
TEhT ISCII (Indian Script Code for Information
Interchnge) T HRA HHH 3R ES A % fag
2R INScript HiAIS &1 9MH 1980 & qare
H & 9 | R i e (BIS) § SN AT
ATk 1986 H YR &1 | TG Teb G[ThlS ST
AT 7 &7 | IEHS (Unicode) fafd STl (Glyph)
T MenRRa ¥ | @t Fger Tye & fau ghepe
FIEE B W YEEH T W E | A [ @
TS & 9919 & U g9 3anT Shad 2
1991 H 9RA HR A ARAE Hoel & g
Tl faeT (TDIL) GO & fohar | wisfi
IR H & H W AR & ya o -
ST, TeTEv-qerd Sqare Aisd SeaHd
g1 7 au AEe ZigasE HeE (NTM) SR
ff & fFar T %1 TR (OCR), Yfieras
(S2T), WIS amas (T2S), aid IRl (S2S) &1
[T B3| IS YR & AT H AR

q TGS (Transcreation) H AN B TBd F
SR FoTATHS @ I TGl T | TRYRS
gtk dad &1 A9y w Ry oiR e |
T RS Fhl BT Fad e i )

Hepd AEHd H ARAT HERT P IERaT ¢ |
STHIET F WA ¢ Wi oF & SR | g9 &
T “STTER: GRET €7 AT HEER W €
21 BRI a9 qd qRd H gerd g fas wefy
FHOME 5 AT I %l AT B 5T Bl o
“gar swged fremm fafe: | o e Aem
Y e (AT St Hifees gfte &) qen
e (Fre sraiq srenfre g3ite /) 9497 YR
T IR U B 7, 99 €9 Fed & | TIE o
g0 SR =l &l @M & Sed @ orar @
SR Afs TEE ¥ FW U & ed W@t
T 1T wERT F STged T AN YSTEd e © |

T ¥ fapfoar o Suerr €)1 et &
TIRT ¥ Sfaa-afaq @ fasduor 99 g1 areg
Td I & T W TG EaTH § B 8w
TART dg W YT 3R F=aar & Faei 0 Har
PEICECES Il

SELLTHAATSSHE  ATHTHAHTEA] | ST
BT a7 Rque: | | 3w 6.5 11

AT I ERT STUAT IER Y, STIAT g
T ®Y; Hih T & AT e © ST o &
YT 9T B |

el e Wt & ofR Ifwemy o &=
Tl 2| 3% 9 SR yanT § AHEdr iR
YHd W U A gumEt b off eae @
AATS 7 |

gt dsnel § gshifd (9 a93%
i) 699 &1 ®agfd § SR aRa! g r
T R !!

A

dr.omvikas@gmail.com
www.VigyanPrakash.in
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SUEHBE 3T / Invited Article

WTST TENATRAT | TS/ 000 &l qoct YR
Increasing Role of AI/ML in Language Technologies
T2 FAHO

Mahesh Kulkarni

Former Sr. Director Corporate R—D, Hod GIST
Former Country manager W3C India
maheshdkulkarni@gmail.com

A

FEW e & &7 H 1966-1997 % G AlEdl &I Fafer @l T X IH &F 4 YA TR B
qrer-are R ST STerEAT B SEA AT | B BET T Wi IO G (), i
g & § A9 oA yonel SR WoeT Yrenfifeat § SrEen @ geaa o |

g, GPU T & M IR 92 YW W A9 T T 22T Fe A i AT THERT
T U™ ® AR fRar |

AT WX H SUERT @ AW At 7000 WIS SR Al & &Y, qedd WOSFW Uh SR
SUARTRATST H A & 10 SEHTITEE fdd W@yl Jedq a9 T ¢ |

Abstract:

The field ofArtificial Intelligence w a winter period during 1966—1997 and the sector experienced
hype cycles as well as dippointment and criticism. Low funding ffaected research in Natural Language
Processing (NLP), and in particular Machine Translation Systems and Speech Technologies.
However, the advent of GPU computing and large—scale labelled data sets catalysed research
into Natural Language Processing.
With 7000 languages and dialects used around the world, multilingualismhas become an
extremely important aspect of bringing the next billion users to the network.

AR

Al - UAE - AERREA gefaea

CAT - & - FYR AR A

CERT-In - HEIARI - 3 - AR HFX ATUH Iifshar &
DARPA - ERUT - W&l I~ AJEU IRANHT T

GEM - UH - TEaES ST

GPU - Sy - JitheRe GERT g

GSTN - UEAUT - A SR qaT & Aedh

faTr BT, ISSN @ 1549-523-X, @t : 20, 3% 2, ST, 2022 7
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INSCRIPT - gfvgpe - wrae fafu

IPR - MR - difgs Huar stfesr
IT - STEA - gIAT YrEnfier

MAT - T - 99 RS g™
MCA21 - UHET 21 - HURS AEHA & HA@T
ML - THud - Hefi @t

NLG - TSI - GTehideh WToT digl
NLP - TAUAAT - YThfceh THT JEHERT

NLU - TAUGY - Ui AT qHS

s28 - UHIUY - wE g

SR - TEAR - WYY S

TDIL - JEIEud - vRAE et |
grenfirenr faem

A AT H WA T UThfaed AINT THERT
(Taerd), snfefpfarae geferea & & § srge™
N TART fFaT ¥ ST B A WG W
A HI AAAT AT & | T dledied, §d g9
7 s, arad sfee, e Ziade, geme
TR, AR Jhd, STaIHe FATahba 3R
* |, AT B AT B AT BT 6 B
feam 21

Eftea wmifa 7 aaa 9 g @ uw fam
T I A § | TH FE g e sTifefRiiEa
ZfCToT T JART AT BT A1 1T & SR T8 BN
e ST @1 U AT ST ar o W g |

3T 9fg Te TR 3 & aR ST

‘U HYER JEAH FEAM ® ARG BN A
TE Y H TE A F & O e 3w
% & 98 wa ®1”
SR gfafehar 3T # | AfAl WX e

T | Uit @ g H, /9 CHayads & oar
T Al & [0 98d & &el Aftd 9
2, iR onfefpierma Sefomm (Al) Suamreharst
H AR AR WS Heh, Gihanet @&l
AT # 3R AR & & & ads &l
AT HYh Ta Bl Y F qRENT TS
T QTG ", w2 HUMET 17 qhAE B ST
T TEdT U W B, v A w5 T 9w w®
ST |7 WSS I T S, a7 qHI AT SIS,
W A & fau "9 7|
TS, TIME A% & AN TE E, B
AN, @il 3o, THRIRYT 29, T@Erd Hd
SR Ue I, dledle AR 8T HB B AfR
YT AT | USME-E TP 1 49T H ¢ |
& el U #T a9 3ferss THE &1 Fehal
3.
o TEH @Y
EZRl
farem
e 7 SR S
e Tiasfiaar o aRaes
Hfa s 3 W ghs (A & U uw
"ot T G R @ g fafve et |
THTE ® YR SFIHRAT ® o0, R A ww
g g 2w | frefafad fogel ™ far
F B AR E—
o UrEifER # qAN R TEQ P gATEt
T THIEM : T3S & ATHE AR IR
H AH-3TTRA fIIustar &1 379 |
o TR AUTER TRIA : T FUMTT & 54%
FHARAT HT 2025 T HT T I &
& fou v (Repe) S &1 S ey
2018 W i RUE # rar frar war 2
o il / AT TEAT : TALHIT & IATTHR
& o srerfd, = #3 aFg Al GDPR
(AT 22T GIEU FgEn), PR/ UL
LT |
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HE9T BRI, AT GENffRdt § U/ uHue di gl e

o 3T IUQEAT : (ST T, THAMI, T,
&, AT ST / Iedee & foTg i)
32T T TdFIET ¥ R TaER # SR
FX T & AR SEhREa Zfaee iR A9+
AT g ® Faue @ 81 fate fage 9
THIS, W, U2l S99 [t areas
fefied wiewmt & Aregm 9 fasma 221 Sa=
B T 2 2 A fafgerar § anfaer € - o,
g 32, difsdl, Bfd, 9Tl 9UE | 36%Al
TR Bid-TeIRT &, AR & ey, 73%Al
Uity fhar 7 foRel w0 7 wfy, difear, sifsar
T T 327 F AT HH B 2 |
afl TR I B SR A AT E— T Bl
STERT § AT, S¥ SUART ST STEN S ¥
23T IUT BT AT, THE S Hepra & forg
faa o fomar ST =fe
o TTHAT AR T
o I H AN & IR H SfwaiRa
o I3 FUSH WS 37 HI SUAT, Hg T
LR - 37 TUEE (32 THAHROT )
o S Y I, S QTSRO el FREr
22T U, AT

HOAET : 3 Al Fi?

1966-1997 &I TTE b 3Tafer Fer Srar
T — oo wond erEa™ # @9 o9 ofR sf
F STIVE fRaT T T AT 7 TER W 3R
RIS SR STTarT @1 or9a foean, fores ae
o H el g2 | FE fawaand S 1966 FA
SATE T FIwadT, 1970 : WM HEAHTHS HITA
IS 1 URATT, 1971-75 : T3TE ST &
Jafer & fg RFHER A9T9oT 9957 &% 91T DARPA
o faem) @feT O §, 29 o9 § 9 &
e U fR § faae s T 5 w9 58
oot it § eHE ded¥ YeeH w G
AL5 ¥ 10 9 § IHAT |

A 3R, e A & T E IR BN
e & Tk AT S 9 T ¥ oEw ot |
9T ¥ F 7l § T dl Al bl w@n
2, o & 2uam & e 9T w©A B Ay
MR FH | Teg #T | J9ad 2021 T, IfdH
gisha IS IULITRA] 4.66 I T, SAdih
ZIET T 90-95% WU bl I H2afhT &
U H B

Al (enfefwfyma gefae™) &fiv 10T &
TR T TN, FIEE AR Sreleaenst &
FE HH B ads B B T afenfoa fFar &)
T T B arsl, BIvE R, g
HAfeeee, A A e, J9a das
TR, T @S SR ST 980 BB o9
B X HBA H AGE B ¢ |

2022 ¥ 50 3RS [ZaATZH Hae B &l IHIG
g, 50 Ut & AR AN U e e &
Mg Aftdss § THE FE @ dbHie enlt iR
2069 T SF-AAH THH QU e & At
% foU SAR® EFM | SMEME 22 &1 T 10
Wrmfae gfe S - o & Jedd & e §
10 T AT BRI

TeaF W A UF ORI IUGNIHRAre i
AN & T qgvTEE ofdd "eayel deq a
T R G R A 7,000 WOTS SR difer
H IEHE (haT ST 81 9RT § 2R Ui 22
AR 9T UF 9 3 R &% 4 2 999 & | Th
TEAEOT & T H, SRR iU 37ehel 9 AT
qOTST Bl A #ar &, od b &, Afee,
Fafer el IaAET & qre-are GRE-IRET ff
¥ of fordt ot F
T 39 F SO, T IwdmeRate & faw uga

9
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Y & & o0 SioRieiag ar gurd am
F GHAT FA H ATH BN AETRAT BT |
TMREGET S T AR $HA 0 SAE99H © |

SUANT SR |re & agATdT arRlt @ i
ff 9g T &, 9 AW U gonferdt § yafa &
fow ue are™ B | A @t F gl T grefas
AT JHERL0T (TATET), SERRET Sefar &
&7 ¥ TEEEE Wi # § S R B AW
HTST 0 T I &HdT Il & |

FAT IS0 T2 3T H4A

qRade % Fedqol geh 9% UM W dA9w 6T
TT 2T FT 3R GPU HHA, J&ak STfehearar /
TANREH, HFEaaY Wb —Tensor Flow, Theano,
Chainer 3% MXnet W& %Ha®h &I ST 2 |
ST ST BT SUANT B aTel STermisT
AT UThfqh WO 9937 (TAU@Y) SR 6
TR R e faom (IPCV-smediEd) =
AR Bl € |

A (SRR AT W SR )

68% W Wdl # Td € 22 S W,
fafirr Siferat, daw 7-8 gfawa S 9957 Tahd
g 3695% @I IOl W go/foE TR ged
g, Wi ad aId @hd o | 8 o g o
SIS (S28) 9 BAF e faed @t
AR 7 |

T AT T TR AT g (T
), smidfefsrae gefaerg & &= § srqaas
® SRS fBar & S wwgeX @ AWl A
I FAS B &AFAT ST © | Ui AT @R
ERT el 9 Attt iR fafad ok @aw & forg
ie 211 G 1 G 1 15| 2 B A e o
Tafeh TATAUT TEIREH BT SYERT Hieh Il ST
AR T AFBN BT 21 29 ST SuRa
A TR (TAUASH) AT S E ATRisn bl
TR & N &9l YSH FAT &, AR TIpiad

AT F9S (TAUE), arriet & q9sT aA ahl
AT UGS BT % |
TAUEY SYRIOT UThicieh WTST § U1 AT SATarst
Hurfed SR ST Hd ¢ |
TAUE STEUH % Hg & frefatad §
o T T W= et (Sénug, waud,
TEAR) |
o UH-IT YOI, dreare |
o TAAT ERYOT TR FEAT A JoTalr
o fud X sEfaiad w&dm |
o UTHfddh WO FW - &I, F9F-IT,
dredte, gaad-fasasor, wraar-fagaoor,
g Hifzar-fageor, i |

Rfvea Aem | 9 TgEa
AT (M) & Arer fRET o SUSROT/ 9O hl e
FH & [T g &7 TR Ghl Bl ATAIIRAT
Zrl 2|

o 327 HY TG HL |

o I HY VN &

.éa%%srﬁ?ﬁ?ra?{

o SR IR 3T & WU HAG by HX |

@ & H, T WRAE ARG HiEe
WSS (I INSCRIPT), WeReT & forg gfenrs
3R YeeM & U Siue wive ey &1 SuginT
Fh B fRAT ST @ &, R off T ®R &
g # gAifaar €, 99 {6 Serew § o
qULT | ET@ifh @ F2EE HRIE TRIET
H AT FA 8, Ak IO qHAT F HATd
e qE ooa off Wige ¥ 99 5 uwtas
ATTST H 2EH I, S Afredmd, aar
AT fIwaTs | H5 Sered faharet T Aot
(v fafyree) @p & fafaemrst (Serewor war
3R fmr - Geeta, Gita) % g9 & (S IER)
U fu 2, QfeT aft &1 721 | gafu, Hefa

10



HE9T BRI, AT GENffRdt § U/ uHue di gl e

STaE fasharell aR1 UHT 9o faerearg b
AR T AN 3 Bl AEIHT ¢ |

U% AR HET, AfH Wi P GGRAT Bl g
H % STEl YUrEdT ard LU fawed
g, fa9w w7 ¥ 9ndm womst @ e &
frT | erdife, $radE SEuENT % T SR
SIEMETT, THESMELATE, qXHR & ded i
ST ARAY Bie & SUANT dl THHIRST
T 1 9% 919 &, V-39, B & & o
GE B AT H Ghd © AR AT & AEIH
A IA H Fohd & | B faoqe 4 9'd
TS WY T |

ARATT ATOTett & d9Y F STaE iR o
IOl SURRON & Rl dI UH qel GE@T § |
Tderh SR " sare srafus s e €
SR frdlt fase S & de § 3% § FaEr
FHAT | Uk IR & ®9 H, GH JIET & (o
AT SFehdl AT AT iR S & fag &
TE T FhAT & | VAT & AT AL e
foeen &1 & | 1, 9t & g Suga U seree
& 2nm ) zaf, gt o 'r-ew & faw e
TRl # GE B A B AR I & aqd
W IFI P TH GG SIET § | T, SAreadr
& HROT R F81 T foh WG ERT STATed &
e ff A T2 &, Man in loop 1 STTAAHAT
%Ié’ﬂﬁ"’{, W—WWQ%%T%%‘QManin
loop & T SATE T &M B & [0 G2 &l
| HY b © | HYO A AR CAT T
T FA-BHd @ T

B SUANTRAT a9 & o refed foear S
M AR TH T2 3fed e Iqaed/Ia~
g, Sl a1 § U ges SIACH H AR o M|
UThicih HIOT JHEROT & # o &1 Age
F B AAAT IR § T, AT TAUAUT B
BHNI 3SRl BFT 16T | &7 F=ifeiiad ardi
W M T B AEERAT S
o TITE/THUA AU § SUART & fo 22T
afedq Wl Fqest & o & fag T
BRI YiHeH § g |
o R THR &l Q4T TaATSH, Faral (T3
FE) P TEE 9ERN H G
o AT €T H WA THR &l TH dqarze
qul 22 WRAME AT § Bl dmed |
o WM YW 9T & TaeaT H UH i
BT AR iR ikl &9 § 9RT @R
B T/ DS AT d9EEe W A §
B TRy |
o I 22 WIS § <& df %A & HF =
T Aifq B S A1 Hehar B, ST
et fEdr ofiR iy T |
o STATE/AATIHI 1 Tl T &
T e gfaea [T9rT & el aie &
T & fog [HeiRa fear o dearn
B
o HZAR - = W Y9 F qnfad A
e Siffefe Hedt & a9 W Uud A
AT STATE TSI I T@T ST Fehall © |

the dance of subatomic particles”.

In 1972, Mr. Fritjof Capra, an American scientist had written in detail about the relation
between the dance of sub-atomic particles and the cosmic dance of Shiva that “Modern
physics has shown that the rhythm of creation and destruction is not only manifest in the
turn of the seasons and in the birth and death of all living creatures, but is also the very
essence of inorganic matter”, and that “For the modern physicists then, Shiva’s dance is

11



QUEL WA / Research Paper

T AT HiEiaT 3R faRer yomet &t fasaasiaar ) w e
F IETr ) A9EET F g faeseer

Fuse Replacement Modeling and Impacts Analysis of Fuse

Failure Probability on Distribution System Reliability
T A WA, T TAE I AR T AW FAET
Dr. Umesh Agarwal', Dr Naveen Jain? and Dr Manoj Kumawat?
1. Research Scholar, Department of Electrical Engineering,
College of Technology and Engineering, Udaipur, 313001
2. Associate Professor, Department of Electrical Engineering,
College of Technology and Engineering, Udaipur, 313001
3. Assistant Professor, Department of Electrical and Electronics Engineering,

National Institute of Technology Delhi, 110036
1. umeshbkb.agarwal@gmail.com (9079900245), 2. njain@ieee.org, 3. manoj@nitdelhi.ac.in

AR

T AR g S gram IuEn a fEeaar fsauer iR an g f[eaueT & g sHem 100%
foreeeir AT ST ) Al g uReed ¥ gE awrom WEl g & ife @ oifus daeasie
B T & aie U st fagaeda amafd @ Wi @R w® £ A9 o W fawadnadr &
AT ®1 ST Y Y acde [I9aa-iadr qedic gshar & foeR &ar &1 39 99 § |/
T B H g & fau fafrer gt w R e T ' SR S @ e ) stemEE | e
Tadl & 6 T @ faeadr @ g9raer & fed fEeiaar T W 809 g9 9Sdl § | 39 9y
¥ g fepd et 2 76w @ fawear @ 60% dwEer & are, fawew & fgesaar & oo
WSl G&eAT AELIS B |
Abstract:

The protection devices like fuse and switches are always considered as 100% reliable for reliability
and cost worth analysis. However, this assumption is not true in present scenario as loads are
becoming more sensitive whereas consumers are demanding more reliable supply. This letter
extends the current reliability evaluation procedure to incorporate the probability of fuse failure
malfunction. Various conditions for fuse failure probability are considered and examined in this
letter. The study reveals that the failure probability of fuse’s the worse ffeect on the system reliability
worth. It is concluded from this research that after 60% probability of fuse failure, replacement of
fuse will be necesry for system reliability.

J&T % ¢ [qaXor gonell i fagestadn, sEfad Sofl, STufeid shre And, W i fhadn
I HHTEAT |

Keywords: Distribution system reliability, Energy not served, Expected interruption cost,
Fuse failure probability.
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1. q&ET

oA qRged #, faawer yomer & ferraeEar
fasauer W afad am faar s @ & H:ife
80% SUHIRIT Beprae faaeer gomal | fawedr &
FROT BT & | fIaRer qormelt § AR WO
% IUHT & ®T H T AT IR &
qreT AT & ' GRETHE SURT BN & JATE
et 1 sram Ryl 8 W few @
FET AR I gl feey @ A faew |
ST HEAT & | 4 G SUhT SUHIGRATSAT Bl
ferreir TTafct gare e | ol Ueh Stfvard gfenr
a1 araa d, GRETEd SURT RH-RT
AR BF TR GfalRar & § fawa & dad
¢ o zow faeew & fou sifeestaar 7 gfa
BT 12 Bellich, Ura) fHEeq &l [eaadr
e SuHn & fafeer fawear @ & gumEr
N HAHT B & [0 H TAE g & fhu
ST gH & I AR, BT ®d B B FHIE B
T@d BT B gAY MU €1 Rewr iR
g, itk I HET € SR 3T 3% @4 g9 %
o & forg Sfa foem & e w=nfug e
ST AR | A SR, W UF G dd § AR
et off "ye & @l SUgnT oAt ST ¥ 1 gafer,
W N Ifad T@REE SR JSfeT, e
HES AN (ECOST) STR S&fad et (ENS)
N gAET T B B ThaT ¢ |

T8 U Pl Sed v yonert & fereraeiaar
AR W RS & B hl GUET & THE H
TR 3 & g [l &1 ® | fawaar
T GUTET BT AT HET & | SHP TS, AN
I faeaar fTwuer & ded |, 33 9 #
STUTETT EhIAE AN TR STETId Hof ahl TOHT
BT B

2. IR FIAST HN Ak

e § Ra &t fawaar & ag faga=aar &
T B & [ 9gd a1 #igq suded & I

F 1 S hesASe &l [heldn & Higd &
gfaffee war & | a9 R W, TS 9
T H oA WA 1 § HTerd &ar & | o off
e ® g @uar ol & @ W @ et
HH BT ISAT & AIMh QU0 FEFT Bl STAT
fopar o1 | 1”° 3q Rafd § | ©9 1 ¥ w1
2§ TT ¥ SR R B 3§ I g1 w-
Fl, TET oFf 2 gear € 6wy ome § fi
g o SR faww wr fafern @ dam 2
o fufq # foeew @19 @91 & =®9-3 # 9ar
ST &1 F-ET T off & gaar § 6w
HH FHH § e & A & (RA4), iR R
YT STURT Bl AT B & (o0 SehoTd GRET
H el Brt (R 5) 1 3 Rafa § w
VA1 8 B 2 § A@r g iR e @19 =
5 F ST B
(1)

Normal State
Fuse up

MUndesired-trip

[ —

(5) n

Relay
protection

Ba l:k-up“".:""-‘\g
{4) tripping ™,

1/x
Acomponents Fuse down |(3)
Fuse fails ) Fuse starts to ’
l—

to operate melt
hFails-to-operate 2)

Tripping

R 1 - BT #e3eeT qisd (4)

3. T UECH W I qEEE

Tt T @ie dige & forw, weayel faRor Jeas
fraaaar e siea fawaar @@ M, sifow
U & f smede Srafer au iR faed &
o anftfe smeest smafer Ui &7 gaat o
(FHIRTT 3.1) - (FHIRIOT 3.10) I FeEAT & &l
ST Hedt & S b e e g

A=A (Eg3.1)
i=1
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U ZZri*/li (Eq.3.2)

i=l1

Zn:ri*/h
r=tl = = (Eq.3.3)
i
2

foe Siad e SMaRT (SAIFI- SystemAv-
erage Interruption Frequency) 9 & are TRt
SUHIET T HAT & AT B B SAEd e
1 SAIFI & TUFT THIHIOT (3.4) &1 UL
e Bl AT Tl ¢ |

SN
SAIFT == (Eq.3.4)

>N

i=1

foeem sfiea B@e @Rl (SAIDI- System
Average Interruption Duration) I8 feifa &9 &
oo u difed T % uF FEuE & SRE wE
e fpaeT SteeT Yeel #Rar ¥ 1 gE gadih
foreft fagw a9 srafr & S fafere aes &
fore fopell off g™ & Fa @HF B AT 2|
SAIDI & TOMT FHIROT (3.5) BT ITANT Hieh
& AT el B |

SN*UL

SAIDI == (Eq. 3.5)
Ni

i=1

T HIE FAT AT BT &, a AT bl FerT
& o0 Sfed qog & T B & g
ek 3MEd THES AT Fahih (CAIDI)
IYGT foRar ST ¥1 CAIDI &1 TOMT GHieRToT
(3.6) T IUGNT H¥ah bl ol Fehall 2 |

Ni*Ui
CAIDI =1--!

n

Z]Vi *Ai
im1

SMYfl I SUAIAT I ST HaT STA
aAHIF (ASAI) ERT AT G & | I8 FIhIH
YU &% dMYeh JaT THT (24*365=82760) AT
uftwfee faifdn safr & gfawa @0 afafafee
AT & | 39 FHIRT (3.7) | g fomar waw
T S 6 9 fear mw ?)

(Eq. 3.6)

SAIDI
3760 (Eq 3.7)

ASAI =1—

ST qaT SIIAAT gawih (ASUI) STgfd
T STITAEAT Pl AT & | I& GABIh ST ©
T uTes @t ferar afies a1 ffdse Raifé sty
fom ¥ & diq T (STHAR W %) H e H
T T FHET (3.8) H qRefua fEar war ¥
S o e fear m g

SAIDI

8760

srafad oot @€ ot & 99 fawear srafer

% TN el fear T B 3 gHEser (3.9) §
RS fopam T & S 6 e fear m E

ASUI =

(Eq. 3.8)

LP LP
ENS =Y ENS:=) Ui xLi (Eq. 3.9)
i=1 i=1

ST BhEE AN, BHES b U ST
Toll bl AT 2 | 39 FHIHOT (3.10) § qieiea
fopam e & S Tk e fear mar B

ECOST:iECOST,:iA, *C*L (Eq.3.10) (Eq. 3.10)

IR et § fawaar ¥ Ai, LPi &T
CCDF, aifte @&l ¥99 Ui, LPi W 931 @3
Li, SaC HIdi &l TE&T n, AEhl Hl HA Gl
Nt T&T YA Meel &0 G 89 M 2 |
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4. TEATAA 9ETT
Iz @2 foeaadr g e § WS Bl fawadr
T FHTAHT Pl ST BT © | eIk FThaT

gare A e 2 H 9T WA ¥ 1 =er &Y =
I =9 TR T :

I Prepare Input Data |

v

—.-I Select the Fuse Failure Probability l

v
| Opt the Network Contingency F

| Calculate failure Rate |

2

| Update Reliability Indices |

< All network contingencies “>——

yes

———< Al FFP conditions >
Yo

Post final Reliability Indices

o 2 fasaeaar qeareT 4 wqa fawaar
B oA FT P frg gEnRET

TOT 1 : 3F B AT H TAYE ST I AR
A &1 TAYE 220 § @E T2 AR A<askh a0
e 21 @ T A e W@ f§g WA,
IUHRITS ® qE& iR afd wase e B
g1 Wead 3§ URfe Jeas GEET, i
ue qua, fafT aug, aEa & a9 SR e
fawaar a1 ot 1

WO 2 : YE WS W [Ahedl Hl HUTET
T Gaferg 1 favaar @ Tedw & ydd @S &
FI A & | 8 AR qU A" A ok T TS
EARE R e B G Wl s o e i
@ AT R

WO 3 : SAANE 9 FHAT [oaRoT eds
SRR & He W AGRT Far &1 Te,

U STTRRARAT WIS STUTN T Hafid &l &
ST U Tl § Ol & | ARl & IR b
T, U WYl GE & AT ATHRHEEATS B
T F&l fopar A

W7 4 : Y& TOT TAh SRS & oy
fwhedT aX T SRR BT B AT BE TS
fawhe &1 ST &, a1 98 3 [a9Y WS & a9 @
UTEeH H Aeaqel &9 § YHIG HET | IAf,
T ATREARAT H, @ fdgal @l e &
A & IR =TH A S Srfy & STET
TOMT &0 AR &1 SAd H, I T B TdF s
fig & foo fawaar & A, Sees s@fyr @ SR
IfE ST Srafer T U e & fore AR
fopar SIar B A, r 3R U T A & T,
ferera=iiaar gaehiel 1 3Terae fohar STar € 1 I8,

affa gishar fTaR am @ T ¥ -
Ap =g * D)+ g +{ﬁ?;fi;} (Eq.4.1)
e
A, = faedr & 59 TF 100% A& &
|qre | Bl &
A, = JUMY WIS Ulge & A ZEEH
e &I fawaar &
Ao = TwET o0 9 T SRlerd B &
App = FIF & B W & B B
P = ®F & =@ & Ak

P = @WEA 2 6 W %M T E @
L, = %= & darg
SETER & fow, AT & 10% W 7 faberar
H G9ET R femR e € ar drferdr 3 #
YA Fh, R off e fig & fou foswsear
T BT MU I YHR B AT Gl € ¢
ku,i= (0.065*%0.8) +0.015+((0*0.9)+{(0.065*%0.8)*0.1}) = 0.0722

FE, A, @l 0.065 foram T@w &, A, 0.015
forar T 8| WS & due & w9 H A O
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B P, N 0.9 foram AT ¥ SR P # 0.1
foar T & wbife g 10% e & 9
B H H fwe TEdr 81 3@ fgaw # A
F W 0.065 forar mm |

5. ea® Trarar

TR fhT TT RO Feaedh &l drarsl o
3 ¥ fe@rg € | stemae fRar AT Jed® RBTS
Bus-2 YUl & U f&&m &' 39 weas &l
SUART A 1 BRT T8 ¢ foh forersiaar fageror
T & F faaor qeasw & fau R Sar @
3R Tad Jead H fafe= wer & Susiereit
& WY TH AT fIawr Seask 21 39 Aedas g
W%WW@[WWW%IMWSW
ieeexplore.ieee.org/document/76730 T Tead |
Id® WISt & JEAT (45 W T3 4 Alche T
(CB) 1 9% 11 kV & 4 ®I=T (F1, F2, F3 31X
F4) &1 92a& H 20 TERET, 14 JEIEEOAT
f, 20 | 3R 22 @ 9iEe £ Wead W
SUHIEIST W BT dET 1908 | fafwe @
Uige SR SUHIERITS H @Ig T2 arfaswr 1 3R
aiferepr 2 # fe@mar mar ® | Suda arfaeret
g @1 I T & b F1 3T F4H 3 Wisdl
N FA § FEE AfUH 9R E, T4 W F2
T gAaq WR (2 ITHE) & | WIEX F2 & gl
e WY W d J2 e & Hih I 9% AS
UEe B & SfR T aleeal & fhdl oY gRads
& SATAIHAT TEl BT B |

IUHIFAT YR | Wk diE (W) | Qe W (%)
Residential 7.25 36.25

Small users 3.50 17.50

Govt. — Inst. 5.55 27.75
Commercial 3.70 18.50

Total 20 100

qifeteT 1. Yeh SUurT & & fau qiew
e gfaad § (1)

e uiEed R die dised ®
e, WA
Average Peak
1-3, 10, 11 0.535 0.8668
12, 17-19 0.450 0.7291
8 1.00 1.6279
9 1.15 1.8721
4,5, 13, 14,20, 21 | 0.566 0.9167
6,7, 15, 16, 22 0.454 0.7500
Total 12.291 20.00
drfceht 2. WIS qiEeq &1 wieT 27 (1)
Failure Rate Repair | Replacement | Switching
(failure/yr./km.) | time (h) | time (h) time (h)
Feeder
0.065 5 - 1
Transformer
0.015 200 5 1
atferent 3. fRreew fagmsaar 221 (1)
sl S12 S13 514

k4

LP16 LP17 LPIS LP19 LP20 Lr21 Lp22

: e s 510
F3
11 kV
— LP10 LPIZ LPI3 LPI4 LPIS

i
E N R

LP2 LP3 LP4 LP5 LP6

e 3: RBTS Bus—2 fAa7eT d2a@ (4)

foen a1 o famam ¥f2aa & SR 9 fagawor
% IR FAE el | Fedd & U ana-ged
ferreiaaT gaeis g fhy Srd & S 6 9w
¥ & ot uftomm A arferser 4 & gane o ¥
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zq fasauer & RN, BT B 100% Farad
qUEaT & w9 § forar S @ dfed awaa H,
78 T TE §; TAfaU, WIfId BHES ANE SR
oAt Hr SYfr & B & e H yurg fagawor

Al & T AT AT E

I YRAT WA | ECOST | ENS
(kS$/Yr) | (KWh/Yr.)

100% (Base Case) 74.04 13220

90% 86.20 13880

AIfAHT 4 100% SR 90% FIS URATAT HHreTar

% fou amr qe feeraaar gawie

Jg qIfCRT 4 § IAET T FhaT & 5 90%
W GiETe qWE 6 A 100% FE 9.
@ qaEAT & Rafq @ e § ECOST 31X
ENS # A9 16.42% 3R 5% &I gha &8 | 3T
Terra-aaT el { T & aRErad SEsT
g gwifad 2id § | A, arfaeer 5 o frresaar
gAHRIR Bl 100% FS ATRIAA JTidHAT
(FF H9) R 90% WAHhar & T AT & |
QAT GHEAT SR HH & Tl © | I8 faeed
AR AN faeEedr gadicl B UH 9
guifad UM | S |HT Sl Bl 3 9 | S
fopar T & SR uRomw | drfer-6 § g9
T E |

W5 URAA | SAIFI SAIDI | CAIDI
T (Failure/Yr.) | (H./yr.) | (H./yr./cust.)
Base Case 0.248 0.691 2.788
90% 0.286 0.732 | 2.561
TfARr 5 @ 100% TR 90% T ST

TIfdedr & o o faaEar gawis

T 5 & I8 I T Fohal & b 90%
RS TRATAT FHIET & |1 100% RIS TR

HuTaaT @ Rafa @ e #, SAIFI 3T SAIDI #
FAM 15.32% AR 6% BT Jhg &8 |

WS IRAH SAIFI SAIDI  ECOST ENS
TG (Failure/Yr.) (Hours/yr.) (k+/Yr.) (MWh/Yr.)
95% 0.267 0.714 85.70 13.54
80% 0.320 0.767 91.97 14.44
70% 0.357 0.803 96.32  15.06
60% 0.393 0.839 100.65 15.68

diferer 6 ¢ A= W IRErad SHEErel &
fo foeeriaar Gawi®

arfereer 6 7 fafe= w9 faserar SvmaEme
% oo fareegar afom enfeer 21 e arfeer
6§ T T o 9 T B B B FWET 9¢
A B, o e # fagaEar &9 8 A E
H AR e SAfggE=T M & T ECOST
3R ENS i 9g7 | Swiied aRomi 9 98 fepd
ferarar & fop forersiaan qenieet § w9 fawherar
FHTAAT FHTAT ST faea-aar fagasor &
fo amafas ofR Sugesd 9RoMT e & ®
TR SUERTT % STYrad @@ R yfeamd
% IR § AR 9eM & 2

e

g U H fawhear §HEET R S B g0
Rreen faae-iadr qedieh gfehar &1 faear e
T 1 fagemor, fafyer aftares dwraemst & arg
fopar T € SR aRoTe SETEeE © | 99 @0
fafd #, 60% T AT Udwdr & @19,
ECOST 3R ENS H 5 &% &I Jal | A 36%
3R 23.07% FI (5 T8 | I8 TAAT foaaiaar
fagereT & W9 fawaar 9T SHEeH & qed
® W@ifhd FAT & AR e @ e
e & fou Sfud wEvamE STgEr & W g3
AT Og I8 e feen & 6w
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1 fawaar & 60% HWET & dre, e &
ferra-aaT & o0 9IS 0 SeaHT a3 B8R |

B r=raet anferenr

Annual Outage Duration | aTftes T3 sTafer

Customer Disturbances SUHIHTT EHIAS

Distribution System T gora

Energy Not Served STEfad Hat

Expected Interruption Cost | STUTEd hTae AT

Failure Frequency fawear &

Fuse Failure Probability | RS &I fawaar &1
T
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using Artificial Neural Network
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[N

faftrr &= § awa fawuor & fao f3fed s99 9T (Digital Image processing) STTSRISTIH
SURTT & T H YhS TIAT & | P & el a S B O], T B bAl fFEE & g
BT (STREIE) HER-SeRd ST 5 Aeayel ares fGar 21 39 TR § @t S il
foFe qEaTe Yot T U WEREY YEId € | TEd Reed Jieiergy &l qieor Tu_ue FlinEr
T SYANT Hh [har T B, foras ooy 98% gfsterr gt iR fasfad e 389 2ede
T 95% TUET FEHAT U &5 21 39 IR § HY & ¥ Rfreq e wafin & wed iR sryar
& ATIT W AN Hisd [haT T & oF & P & d ffted a9 dafiT & ST 9 9w
STonTT, i TR wH@ Jau STfS | IRYRS TIaa & gaet o fiea sae TafT qadre fafe
AYEEl H AT W qAE AR HH JHS GG &3 © | T8 THAT (I9hdl) U & § HI 3R
ERIE Q& FIEURIGRI (applications) F&dd bl Tl

Abstract

Digital Image processing manifested to be powerful tool for successful analysis in dffierent areas
and fields. In Agricultural sectors variables like quality, canopy of item are the important measures
for the farmers. Thermal imaging, fluorescence imaging, hyper spectral imaging, and photometric
(RGB) feature—based imaging are examples of imaging techniques that have made important
contributions. In this paper a proposed system prototype has been tested using ANN classifier
resulting in 98% training accuracy and 95% testing accuracy on the developed grain images images
dataset. This paper aims to concentrate on the study of importance and applications of Digital Image
Processing in agricultural area such as Identification of Nutrient inadequacies and plant content,
Fruits quality grading, sorting and inspection, Object tracking, land and crop management. The
examination of the dffierent parameters manifested to be precise and less tedious as compared to
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conventional strategies. The study presents a concise study of some of the current Digital Image

Processing applications in agricultural domain.

ger o= : fefored ghw oratE, e 9iEe, wad gee, ereuedd i, $iY |

Keywords: Digital Image processing, Remote Sensing, Crop Management, Hyperspectral

Imaging, Agriculture

1. 9=

up Fefegaeer # i (Agriculture) TH
Teaqul fewm & S @l & g stasas e
3R U7 YeM &l & | FaER R faeme &
g H yid 4 P & ¥ uh R wifd @
&1 gI Ut & e F faftrer srarEl |
AT YOl I SUANT ek HiY @S hl &HAT
1 foR frar &1 3 & | 97 ® faem eiR
Eifead ST T2 WG a6l & | AR, HUX
T ITANT TETAT (automation), FfiTeRToT, fagrst
JUTTEl (expert system), [RHTE FET (Remote
Sensing), TIETH (GIS) FRET FTHUN MR
FY IAET W Fe@qol fased o & fog fof
que gomel 9t we & fow fear o T
T e & H e 321 ol SR Rere afeT
P ATEYE H Y w9 " HY T &
el @7 Sugaaar SR 9w wfaegartt enfe &
& UFh "yl g e § | fefivea e
JIETET (Digital Image Processing), A o=
(Machine Vision) 3R W EEE (Computer
Vision) faft=T ufshamd & fepr Swamr w@anfaa
YOG &0 I § S (At Igal &l gfd
& fau forar srar 21 iy fosme & g ¥,
T [T HRGIIFe F9T hl B B <l
T 3R 39 YR & & dgdr F fhsm ST G
T -0 SEET ST w9 ¥ fawiad g
U R STHTIRYT YR ST A7 W@l &l R
SifeR T T FHTSHSRAT T ITT @ g0 T

FT Th FdWeHd HER a1 o1 9 | AR Uh
P B AT <97 2 EE @ 70 gfae
ST Gt W R ¥ | I=T SUS SR OrET &
forg, foram faftr=r yar & wEel § & Sugw
Wl TR el wawl B 99T B & | 3T Bl
0 Tl & forg fasiosar & fau st afemd
TR T SATALIHRAT BNl & | HT & fow JwT
IS ) G 1 e ) Mk 1) e X e | Cll e
% gaE | el F ¢l 21| Bid A9 (Image
analysis) P TEISH & IR-faATeRTd ST &
fou us gl Suwr B, S e AR W
FY g § SuA fEar Smar €1 st
(Images)ﬁqﬁwaﬂe{%mﬁﬁamﬁm
T g @ At fefvea o9 & faw o
[1] Frre far | ftea sawr fasesor & a9
Heqol AT I29T SR TR-fammereerd fasarmor &
f zaer emar B UH IUET E S T dad
e Bfed@ hW @& ST B Ghd & A
TIERS (SMESTR), TR () TR X 39pmE
YUASEAR) S AT W O GAIMET Y Gebl
g1 Uk f2frea ofq uh @R & S #gR W
o7 & foh =6 Heamell & oty § gea faar m
T o Fogey q9sr @Rt 21 UH A UF 2
RN T, £(x,y), T& x AR y WH P
(spatial co-ordinates) g o sH° i%rg WG T
TS H T a1 dgar F1 TR R off feans
(x,y) W #T yaiadr & & & FAET A0 E |
gfe & T U F AW (amplitude) 3T FESTH
(coordinates) Ty Hifyd oY saq ‘TﬂTﬁ%, ar
TS &l F2fTed 2o #er orar © 1 fBfted s
&% THERT & U f2fTed wge &l Srasgehdn
g 21 fefvew zo9 dafET & adt & U
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oifya der e et 81 9% ad (element)
fafire =9 SR e AT &1 29 at @ A
g, f o a1 i (2) Fer AT B

2. Qe qIE :

‘?TE':%F{, TH.T Ud 3qd arerat (Phadikar, S. et al.)
B3] ¥ o & fafe=r dref @ gfid T W
el ST it @ SR @ aar @ & o
Uk SAE Higd oid &l [ e &1 gt
qrell T THS BT HFILPT B BT TN Bl
P B [0 S0 b, THS fTHe qomelt
SUART Heeh AR e o ) S |Hg u
*® GHET THS A dRNET OF B ST Fb
T IO FROT & o0 I fhar 2

3ThT T2 37 T etal.) [4, 90.5% T FolhdT
® Y ARSI TEReH & a9
FT FY, TR el & U um W &
I H I IR Bl [AITATST Bl START B
BU AR AT YRl difihd & & fog @i
AT 3TR 30 TR deheih! &1 SUFT fohar |

F3IAT T2 A (Kuo et al.) [5] THATH .
fawrr fasfaa feo o 2, S 45 9@Ed sE
T WAl F ATl Bl TEdN B & [T G
H AeE § BAGl & T, THE ST dfer aw T
fasroaret &1 ST wX I faEntaal & S
FT & 3T 85.02% I Tlhal T i £ |

ﬁqﬁ?ﬁ U< A (Sumaryanti et al.) [6], CLE]
FH H, TEd & RS B TeEN & U, 9R
AT, B&-UT AR A qEe Giaarsti & Sqan
A BT TS @ ard dere GRATOT qfer
g URNRST & g&ae @l e 96.6% &t
TIAH TELOT HhdT BT @bl | JBIIT
TS 3 (Zareiforoush et al.) Tt fasroarstt
R AR #d g e aEa & an STaT-SteT
T & TonEE R & U TR AerRites
qhIh! 3R HGLX gfee &l o i, AR TUAU
T 98.72% I FIHAT & T T qHADI &
WWWWIWWW(KambO

and Yerpude) 9 T9 YR & STEHdl 9rad
Ffhd H & (T T HUACT FAABE
HeE F EUHS [GQUATST Bl SUANT Hd 5T Tk
AT G0 gftesror gEattad foa, fed 79% @t
Y FERdT U B8 |

R ATl Ud S @it (Piyush Chaud-
haryetal.) [7]%@@&%@‘}@@@%
T IHN HA gY g wie fEhe & fag
Uk UAIRST T Yo fhar | 39 07 § YCbCr,
CIELAB, HSI 3R Bl &I & Y9G & 999
% NN WHAY T B GEE U e e
T W ANA B SUENT R ST & fag
fopar Smar 2

Tlﬁ'q P wd T& e (Yunseop Kim
etal.) [8] 7 ATACE TEX <d® & o G
TRIREH, AN & JA-23H S-Hhies AT
i & fou difedar iR uRadsia o R
Mgk Rarg gomelt W Hm fReT &1 AR
3R AT (Chaugule and Mali) T T R MR
%! FASIuarsl W R #d BT 3 (I1Ea) &
SIS T M B & [T Ueh AR Heded o
ekl Teh YOIl o1 T&ITS T@T | TR bl Flehell
88.00% Y, T 74.02% T, 3R T 3R SMHR
T FATAT 89.00% FEATTAT GO T SUANT Hieh
WWW&TI#TQEBW(KongetaL) [9]
T~ ®UT 220 fI9UoT H HeE F =@ &
de @& fhel @ qeam & fau fMehe-stave
i &1 PLS-DA, SIMCA, KNN, 3f¥ SVM &
g AP AT & TH BH BRE TENRIT B
YA fekaT T o | droereg-fadees fasauer i
FUATT WA | AT D SAMBT AR qrrEoft
¥ H 80% & 3fers qehar U i, S e,
THAUH 3R STRUE HEd ¥ 100% Gerhar qred
Bl | HAA TA. WA TG 39 qnedi (Kamal
N.Agrawal et al) = ZHST GG feed &1 IwmT
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A BT WA 1 I Gfshar sl g&ard {3 |
5 e SAMLRT A9Ee iR 11 SR afed agd
¥ 16 T IGANT YA GUFITET fagelwor & arg
fopam T B, SN WUdaR & U bl ST
& T SuaT fomar T B

8. Y & H TENe ST Il qeE
JUITCl & S AU off 36 9T R BT B
% T 9RT & g (Need of the System)

qd ¥ Uil S & ST SdTe hais
FN AHAT AT 6.5 faferas R 21 H
T & ST o, Sareet & fau, f2fifea o9
TG, fIaRa iR FHHIaR HEfET HPgesme
AT B HH BT AT & | AH-o T ST
w9 ¥ foiaa et wdl &, oo, Sfaew gare,
FT AT 9T SR Il W STETERI qR 2T
M TET T AlMh AR Afdeh qF B TR
feaT ST | | Y HT qEA e AN Uwl bl
fafaerar & Tea B B0 ST URT i e
T AT T &% Ie9T |, BF AW AT qebeieh
T IYANT Hleh WA Uil [ohe q&arT JoTrell
F g w2 |

4. JEAEA JOTH (Proposed Prototype)

AT ST Il [ &l 8d™ U JhR &l
BT Ted S ieRr & forad gomedr e
T2 fagiuaret & SR R et a1 fafe= sFe
H YA FH § GEH T | WErad ST o
foheT e Yol 22rie & Biadt & qd-garferd
Tl & IR 3 giaemeit & MR W
TRt eae (MR =Ra edm,) & Ferdar
g ol & afiea w2 | a8 dererEy fate
ST Uil W YEd e H g T

4.1 FM AT TTaE (ANN) B FW
AT B?

FEM AR Jeam Uk Yo & w9 A aEd
T | 3Ye REa SR d9Y & w9 H B

I HAT & | TAH IS B STb qaad AR
F 1o AT ST ® (7 AR U i e @
T B b a0 HEM dEeET Heas g TR
fpT 9= At e 2) )
faf= =7 S TuAue T AR ®
1) 999 98 AMHRI & IAYE TR H BiS
fopar ST & 9 39 feE WeR H g
HA B
2) A WAl & I & ATHIY YA® IS Pl
JAAE T § 97 Y& B &
3) a9 ®l AfRTT & F O FA & d18
Yo YC § UH qAUe WA A &
4) 9IRT I BT AERIT HF™ H TIEIART
fopar S
5) ARRIT B I8 MeiRa &ar & o B
frpfor & forg @ & 2" & aiha HE
Bl
6) WA ASYL & & [T SHAPLYE @A W
URAHIT BF AT FAT &
7) 31 a9 B FEEf fRar S g, SR
(e H HH B & [T ALY &I A9H
yaia fRar S ®

Input Hidden

layer Ot pul

layerish laver
r/

Weights Nodes
e« 1 FE s 929% @ aregEar (Architecture)

4.2 3T UL (Data Collection)

Teh I Uil BT 2er™e s @ 15 fafve
I R AT fRE anfae ®, SR @ w9,
ST T IO 26T e, ST, BT ST Sl
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T g [10] & faf=r &= & @ oij 3
A € | Bl @ HEEd BAC B IUANT B
e forar T &1 AR famfea 2o # @
10,000 for=r 21 ww P afen & st &
FER H & [0 TH T T A JRYH A
IYHIT FHT TH Hedls IHST AR fHar T & |
TER FJuET (25 THdr 5 TH) SiHRIT
T HIAET B B ol T E | a o
YA B AT HiERT B B T fow TR
Y BT Hl T GSd A &l STINT
forten fomam T 2

4.3 WANAT S T 92 Ot &
LEED (Methodology)

L TG 1 e ] e o | e i e 2 o o B e
g [8], S8 AT UGN, THA TG, T
YHIYH, BIER TFASA T FTahhaT |
TN BT TH YR qHemar @ g (Ree)

T THEEITE / WRT : 999 Bd 9
[ERAT AT FA & AT FH [T -t 94T
1 AfeErEer fRsT AT & iRk =T TR &
o i T W Ty veaH & faw S tewe
FN AETHAT BH B |

T WA ;T B N §
AMAR W JFATGE AR (Noise) N T FHT,
SRR e #t e &1 qErg w0 AR
gfafat B qE FT A ¥ | R 9w
T A WA FH WA TG B

TAA |UAASAA : |UAAS AT TAA &t
fafte= ot & T < ) 3w R &
TROMH S WRT & WS I & A AgFd & A
T A B FAR B E |

BRER TR ¢ 3W WO § @R e
FAEE AR AER FEERT & AR R
3R Yea T AT |

FAMATRHIT : A Al TROT |, T &
gff (Train) IR wEroT (Test) FRam STm %)

FAS TS

7
ELER i

fr=:2 @it ST Ui gEE gt & adid

5. HT | HIY AR AN e FrenRisat
JTeRA 313'9'@'“ (Applications) :

IS # TS TETET & W SfR yWa
fdveror, afeha AN, Tl WANT AR HU
& [8] # 39 SUART BT aF fhar ST wehar
T UAE &F aqr ar e o R e @ |
fefSted 2091 g desle & | grer o
e T H G BT & | A BN 2 WA H
T T T | TH @S H F AT H THT TG
& fafr= SFwEr w @=t @ T )

Wi AREe
fre : 3 TSTE-gIERT @I [T 2022 F 9RT #H S 30
fafera-re @ wga # 97T B qHd &
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FN AGEEE § FYR AR AqAA 3fe
TERIRal it Seeai &l T HLal
%[9]:
1. TUET ORI, Bl 3TN a9 Bl 9B & [T |
2. I YA & & O A= & fog |
3. T R Y9I & &7 SR 9T T |
4. T AT & (disease ffaccted arca) T
T U & % o)
5. 9l 3R, fafaear SfiR SR @i &
form

5.1 FYEX AR AMA e FrEnRIRal &0
AN FY & Frfarad &= |7 fRa S
[T & (e |ae) ;-

T) W Tl ! STGATT bl et A qie &
el ¢ que ol B HEr iR it & fafie

ueTet T UEIREH T WATET P SYINT HH
el &G B ARl SR &= § U S g |

o) wa W AET JoEET, B BB AR
e ;@ gerel @ B @ guRd S
AT T & T, oI HY St & antietor
% form, 9o @fir o fefSea ga9 wafdT
IUANT foRaT ST 2

) axg IR, & AR WA JgAW : Te
T S ST 7 fI9e ueniien SR Wrmfs
AT YOIl (STTSTE0H) 0 SUART fohar S & |

) AW e : 3EH e ataT die feeaes
T ITANT ¥ HEA Al & (oI ITANT fohan
YA fopam Srr @ SR fRHEE & foo A
T 2ash w1 YA fohar omar ¥

| Refter sreR = |

/ e aife pe R |

U

2R, TR Few |

faT : 4 ?}7"@' 7 f3foee 99 FIRRT 9T STEnRT 57317?7?7 (Applications)

6. qROTH AR ==l

ISR R I AR e et b B R GEAT
I % THA @ W fopar a7 21 9aE vE,
FE TUERT TARET AR [ Sede W
AR B 2 | fRY 2o faepfad 2erie W Smes
FH H TR 19 BEE MR T2 um HEm

A weash (AT Hede) Uk HFFLIEd Aisd
T I 9Ha qiask § dEer HiTEst & wm
H B AUD Bl ThA BT & | TIAUT FATABIaR
(TuEe) diEs T UIREE B SYET i &
S AT ® O G R Ghd § - a1 UF
o § dg g © - 99 d U IS U B
g1 9% % i wifesEm e aEfT &
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HE T 3T, FEH AET 2% H START F FAlad FS 9Tl B Tear IOl H U TRy

foT U Sgd TuTdr SUBROT AT & | SE YR
W JE FATT &

TUAUS  FATTHGIAR (ANN Classifier) AR
A I A% e qga qorer | drid
T 3R 98% 3 T 3R 95% TL&I0T Felehal
N IAET HAT &, ol B FHpEs dAa &

1400

1200

1000

8OO

costs

600

400

200

1]

78 foet (5) feaman & o S 59 2 3AYe
FEUA I 2 MET e S AR I | o ar
g AT @ g § S At & e
T TS A ©, Wihd 9ad of|d e &%
s # off e )

7. F ¥ e 399 TR & gy

= fel, [10] fefted gos qrafdw fafv= &= o

U FEAYO! Hrd TEUT HT & | AT ' H, Fi

H S AYAN H A9 UED F HY TR GG

T ¥ | MY TAREH & |1 Jeck STHA 3R

Tdl ¥ Rgq g9 ok SuUE I ¥ 22 b Uh

q Jfs Al & U foRaia e 2 @ 2|

(v) fagermmEaes @ 99 a&gel &1 heT &
ELRERICES (imperceptible) T&f gl

() A TERIF 3R AT : U o) TER
T+ & form)

(W) Yot &1 HAFAH : AT H BT a&IRA B
AN T & forg |

T eqar T ¥ wegrael e (R 4) uw
FIRTOT TERST & Wesie &l awifsa &
H UH THAE | TG IS U TdE a |
ST | H STadie & AT Iig M IR
¥ o § aifers ot 2, v Stehel anfieRer |t
UM B el ¢ |

014

012

=

—

(=]
i

averaged emor
=] =
(=] (=1
(=] =]

004

0.02

0.00

o 6 : @rTT ST SiEd e 9T UOAUT FAGEER B TEIT

(3) =9 veAH : U TER H aES H gedH
% o)

(%) == Rflaw : o IS H i & &
TAT HH B o

8. Frery

ERTed THeT T qeie Py & & fag qea
FYR o hHad & €7 H Uhe g2 | IH 0
H wEETad ST 9l e qga JTel &l Uh
TIEIETEY YEAIad & | GEad feen Jieesy &
&0 TUAUS FATIGIEY I SUANT Bl (T
T 8, s uftomHeEE 98% WiNeTor wiehar
3R fapfad o 89 2e@e W 95% OdrET
FEHAT I & o | TUAUA FATHBIAT Bl STIRT
e AT FERAT BHR Taterd il fafererar
B YOIl GIeleRy § Agfes &9 4 399
B T Bl W 95% B
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9. Wiy F fRamd

Al & 1 H, BAR JEIAT HEeH JIeerey &
FERAT I 3T A AT TRNRET & ITANT
g T I Tl & AR [ & AI-| Tl
TG &1 qh-Iehl T ITART &H¥eh Teh T oIl
foepfira a0 geedt & | fefoed ot grafsT gurdr
TR IR IR-3mR fafer & @ fafv= 3
foaem @ & Stw & fau e ademar &
qre P & & oI Ser 1 geadr © |

8. WYE WAl W AH

Computer Vision
Coordinates

Digital Image processing
Image processing

Image Analysis
Literature Survey
Machine Vision

Two-dimensional

Technical Terms (English) LERIEIIRES (%Tﬁpf)
Amplitude STEAH

ANN EZERINIECIREEEED
Applications \’HWT

FYX oo
fdna

TERfed ST T
Bfa gHERT

T e
aife aderor
ERIERENED
fg-smamdt

ey
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qaA

gar R 422 fafems & sifer AT @ g e are S9E QAT QR ST S 9eEE
T IET 2 AYHE &I T G AT At & Hae S GIER0NT BRb & RO Bl ¢ | I8 T
T & ggd At dErd & S v S § fastad € 9 9gd Yed & 9amqad B [
FEAT JE H AT & IR TH IUArE AW T0&T ERT SAaie &0 9 e fmar s 21 2ere
[dataset] ® 520 ARET & WgHE § Fad Gebal b RIS & DT SUANT fhHAT 72T a1 | T|qH @ri
& ToT onfae €, oiE 6 9, foff iR @eroT S WeHE & HROT & Wahd o | H9 99 99 FATTHER
(TdT), @ifiies RIIT fawrr (TASTR), I 48 UEIReH, {30 BRE (SRUH) 3R Aedl-ddw
TG (THUAYT) TSR HT SUANT ik STEE & fa9awor foham | 3R THuadr & 39 22/ W
TE AT G-I SR UfasTd Rde qeaiche qeheilehl bl AN e & d1G qa8 3BT Tl qrT
TAT AT MLP 3] 2IEE [dataset] 3R 9gd &7 G@T § (HaHET & a1 98% Fhdl YT Hdl © |

Hfsa SHT & AA § Boll SR SAMIEd 2T B G U AR He@qel &7 & | & & aul
¥ fafrear 2o & sfafeadar & fued w siftes eam foar w21 28 & § Ayghe & fem &
foTT STaal AFe-Hell STA Ol (ANFIS) [10] &1 SUIRT fRam T@T & | 98 Sreasedn (weih)
SrffEdar 1 wizd & & oy dfEer e & arg s (Hell) I 0 i@ &0 &Far &l Thihd
FAT & | Gofl @itore 1 ST Affaa aigedl &t #tzd & & fau fhar amar € o 9@ #@izq
AfreRT Jeasd a1 AT AT € | TUAUwSTEUd § GfiRl Aeddh i ATeni-gordl Bell 32d feed &
T Tehighd fFAT T & SR F8 T OIS WX Semid & S Sfed qemsti &l & & el
2| fomr 2fea safafes 22@e (PIDD) [dataset] T MATLAB ¥ aiffertor & foro gfdrfera i adreror
feram T o e, B wyHe & e & U g9 el w1 SuEn sqenl qeige Sitigear 4 fue
T &TAT STR ATEATEEAT T SYANT Hih AT & dTfeh ST FehoT eei= g fohar o &b |

Abstract

The fastest chronic life-threatening disease ffaecting more than 422 million people globally is
diabetes. Type 2 diabetes is mainly due to lifestyle decisions and environmental factors. It is a
slow—growing disease which starts to develop metabolic factors long before they evolve into a
disease and is formally diagnosed by a fasting sugar test. There are records of indications related
to diabetes from 520 patients in the dataset [dataset] that was used. It contains data on people,
such as age, sex and symptoms that may lead to diabetes. I analyzed the dataset using Naive
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Bayes Classifier (NB), Logistic Regression Classifier (LR), J48 Algorithm, Random Forest (RF)
and Multi-Layer Perceptron (MLP) Algorithm. And MLP was found to have the best accuracy on
this dataset after applying tenfold Cross—Validation and Percentage Split evaluation techniques.
MLP achieve 98% accuracy with this dataset [dataset] and very few numbers of misclassification.

In the medical field, dealing with ambiguous and uncertain data is also a significant concern. In
recent years, there has been a greater focus on handling uncertainty in medical data. In this study,
the adaptive neuro—fuzZy inference system (ANFIS) [10] was employed to diagnose diabetes.
It combined fuzZy logic's learning capabilities with neural networks to describe uncertainty in
expressiveness. To represent uncertain circumstances, fuzZy logic is used, and the model is trained
by a neural network. The neural network of ANFIS is based on mathematical computations and is
linked with the Takagi—Sugeno fuzZy inference system to tackle complicated problems. MATLAB
was used to train and test the Pima Indian Diabetic Dataset (PIDD) [dataset] for classification. I've
utilised this method to diagnose diabetes by leveraging its great uncertainty—handling capabilities
and interpretability to produce good classification results.]

e ‘Tgﬁ's’ %l Wdll; Naive Bayes Classifier; AR RS T | (Q'H'Qﬁ"ﬁ), EREGIEMSRIGE
qAffiees RUIH FATHERREY; qE0T; AT |

Keywords: Diabetes risk; Naive Bayes Classifier; Multi-Layer Perceptron (MLP); Random
forest; Logistic Regression Classifier; Symptom; Uncertainty.

1. 9REg F gfhar & T A9ER THEERT he i

‘ & fau srfafygadr &1 Afsd & a&d @
qYgHE MeM @ AETEe HEYH % fau U )
HfSH gl AT ST ¥ HE G & b, T BN | S AR, S @
BB HITES S Alc [7], 2freehedl, a1ge =S A HROT & HAl & ¢ 3 (AR) AR i

FSS, Bl THS SHEFERIT R BHIAI TR ﬁmaﬁm(ﬁﬁwﬁmwﬁm
ST (8] 3 At R T ¥ | S Sﬁaﬁrw%)nm'a%agﬁg’%wéaﬁ
oz T e T T Rt 6 %Eﬂﬁsﬁ?éﬁaﬁw%,ﬁjﬁm
FaTAlc TT bl &, WihT oIF HITHTH &R ? %‘faﬁ%lwﬁaw e

‘ ' N T T yER § fawifod fear o gedr &%
afoeqamft & S 8, dF 7 w9 & T 2 | ST ST S e AT & ST |
SIBIY Teqg=l 3 Heb fear & {6 9=g W@ - S N
B A ; WhS T A lﬁgﬁrw%wwwm%aﬁ?%ﬂﬁ
gimmmﬁgg%wﬁ Y& HSH bl TRl SR/AT gl

% fou M w3 81 g IR §, I Aed
R Tgd ot T & SR FOR O B A st & st ot a9 StwEE @
H 9T B wHAT T AR oY W OAYAE B fo qwedy wiew AO€E B wE AT ST R
FI | Al B F fov, @ RS R frem & aftfaddneit B g # R
Bl AR H HI AR & | BAR fagawor

4, Weaqel fasareti ofi fafvr=r fagraret &

HiS BTl T, T FATTATRDBI, SFEE-9HT
HEAT § YT A A H S ¥ it 3 s Srafafadt | et shemtet

ugfi @i TEiied St de’ MO W e & fio wE aid gea B E e

28



aref AT, AT AT H ST &3 YR =07 HYHe SA1ad qiaeami

Ueh 7T (hotl) Srenia fagiest gomar [11] 12,
T 1 e (Fell) AT 22 W AR #Rd g
fafrer & & fem & fau Suge 81 emit,
THHT UF 3ATerh Al R & 8 st
<[-welt 229 faeed (ANFIS) [10] &l S 2,
ST ST H AT B #isd B & g
AR ead & @I woll wiforh @GR B
&TAT T Ui AT o | Bull @ftorh 1 SqanT
sAffaa aRRgeat @1 Az & & fog fFar swar
T 3R 9z wisq dfer Jedas g’ diar a g |
Gl [9&H & |1 Uhigd Al Aedd &
| | Agge &9dl e W [JEr &
T FEHdT § GUR & & faw, =9 Qe
T F SRl T el SR fEEH (ANFIS)
N IYIAT FRAT AT F | OTH IOMGH BT SUART
FH & B BES & | & UH A YOmEl &
ZaER & AT &9 & fau ama Ggusar &
fomr woft SPR-fRR fet &r @erar 20 el &
SATHERYT T | g8 QAT Bl BN STANT Bl
T1O g HEe @ ewar SR U UihAr i
R-XEE GEAT B ThS B ST |
foat & foau arveRrd @ gwrEr gonferi § &
UF | gE AT qb emare b oA |
AT Hl W Fh Folh GHTUM Y&
FAT & | Ufteq <-Feil Z29 RIEA (ANFIS)
ol @it SR <A Hedd faegidl & U B
§ U@ R di@s & f9ar aFl & ard
% W THiGd w & | T, 31 qgad
gaemsti & g R-IEE R B BIAAIID
SN AT AT & | TUAURSTETE |t
g% Bl ARI-GoHl Boll 32 [ed & a1y
THIE R T ¥ SR g ferdE omst w
AR & ST i FHEST B & B qohall & |
T AR (e 22 & | & fasrost gonfaat
N AN HAT YA A H AT HI@ G
QRO Ja™ &Y bl & |

2. e &

I we arw ) [1] Frnfaa sew ok mygEe
giaeamt & [T Naive Bayesilﬁ TS &1
SUART foRaT T & | U fasioe HiRedEr STHuANT
% T H, Ih HEAYUMC! bl AR fpar @
el SuanTehdr fafher RefE & e § gfdfshar
M #d & SR e frepd feraa € f6 Tl
qeHE & A1 78 | fE ue o Ewr fafv= g
% 22T W At ueiiied @ fhT e
[2] T KNN,%"T th—ﬁR 3R Naesve Bayesian
q UAIREH &1 ST wid & | Jodihd &
T AT wgHe % e & U, seHe |
327 3R IUAR AT STATHE T SUGET fohaT |
1T I, WMo ST A 48 37 A9 TaNREH
FI At § SEr T gr)| Uedl UE ST I[3]
qYgHE & dfasgarh & foau fafear qea @
IUINT fRAT | 22T & YE-UEERT & dTE, Naive
Bayes, A-3TTETRT dgUd FILUROMHS (MLP),
3R Tofa-dr-smeniRa agfe® a9 (RF) gihand
AR o M| AfaRe fasioareti wr are #R
FT IUGRT fohar AT ar | HRge @1 UH Hisd ad
Ao wdr or o WA qYHe o1 AT AL |
3T AP AT TRNRET 1 T |, S Naive
Bayes UWIT{EA Uk Jd-THEROT YOIl & HIeAH
¥ SUART fRar Siar & v 9oy 99w MUy
IRfYeE AYHE Afasartt & fao demEd sehe
T fIEdR &b, ST U o [4] o fafe=T 2T
G UANREH &l ol &l | deal U 37 [5]
I IR e AR A1E W Ssa (SO
2) X U-grgtHehdr gfhar & "reaw ¥ e
e 39 ¥ 1 "AyiE & wfasart & oo, Hhm
AT Hedeh (TUATH), ATEfEs a9 (IRTE) 3R
H-AYT FALRT qhlh U9 BT T I | [©8
fafer 9 75.7% @0 Aferkaw GehdT 4 | W
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T2 A | B, fc@Er 1 fF T ek
TE & 3R 97.4% TR BT BN AT Tl
21 3 fotg U2t ofR o farenferat & amer gqat
T B & | ST 10-TFT SHF-H1=aT 3R 80/20
foraTam 1 SwEnT R ST

THE STAME], BB SMehdrs ¥ ZEithd
@Mt [13] ralfthe U6, BEUWTE, R
faferer fem 21 e # sifAfadr ofiR sreasear
I AU T 94T fohar | Rz [14] 2R forga o
ol I STl & hAgad B STANT HA g0
AT SAWINGE 221 ¥ & gare fagayoT |

3. YRR 9k 3R ==t
3Y1. 3T FT TIT [Har

SIS UH Hedqol YAl § Hepfad fohdr T
g7 AR UF FR B @@ d Q@ fear @
g7 T8 HAHIT & [0 o qgHe qaUl BReh
R fo=r fRar @ ar dife qa-AyHE aAfear
w1 eE R o g | agHe fiedEr Sede
PN DI e, S (FHeE) wuie
IGUMECIIEER [dataset] g Uha fohar T am)
% YAl 9T 399 SEfdied 22 (PIDD)
F T T AT T oar [dataset] |

3.2. 22T ®1 JrEAT
ST | T 9 A9 AL oT| 39 TS & 32

o H 16 faguand & e Sugnr afem,
%ﬂﬂ?+veaﬁﬂﬁwaﬂ%%ﬁmm
a1, e atef & 6 us A Agie R
T A -ve &, o otef & 6w Wl A A
T TE 2|

AR U TYHE N Hell Hl wfaegarlt &
% o0 SwEm @ S A 16 fagma € Sar
for afereer-1 ® fem@mar wor ) 99 & ovaE &
Ty gt fagroamstt § I sr-sra aRondt &
| T 2T | AREN @ SMG 16 F 90 A
% 99 T

Attributes Description
Age 16-90

Sex 1. Male, 2. Female
Polyuria 1.Yes, 2.No.
Polydipsia 1.Yes, 2.No.
sudden weight loss 1.Yes, 2.No.
weakness 1.Yes, 2.No.
Polyphagia 1.Yes, 2.No.
Genital thrush 1.Yes, 2.No.
Visual blurring 1.Yes, 2.No.
Itching 1.Yes, 2.No.
Irritability 1.Yes, 2.No.
Delayed healing 1.Yes, 2.No.
Partial paresis 1.Yes, 2.No.
Muscle stiffness 1.Yes, 2.No.
Alopecia 1.Yes, 2.No.
Obesity 1.Yes, 2.No.
Class 1.Positive 2.Negative

arferer-1 : 16-Flaarg: a7 fraarg

[Table-1 : 16- features or attributes]

sudden
Age | Gender| Polyuria | Polydipsia T::i!gh‘t weakness | Polyphagia 5:_:::' :::':::_'g ltching | Irritability :::r:: ::::::l ::::‘:“ Alopecia | Obesity | class
0]40 |Male Ho Yes Ho Yes No No Nor Yes No Yes No Yes Yes Yos Positive
1|58 |Male No Ho Ho Yes No No Yes No No No Yes Ho Yes o Positive
2|41 |Male Yes Ho Ho Yes Yes No Ne Yes Ho Yes No Yes Yes Ho Positive
3|45 |Male Ho Ho Yes Yes Yes Yes No Yes Ho Yes No Ho No Ho Positive
4|60 |Male Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes Yes Positive

-2 : gee i gl B gERIT ¥
[Table-2 : display first five rows]
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qIferRT-2 & HUX &l UEell Ui Gfrdt Geidid o SR 61.5 Ufaerd # AegwE ar S i fa-l
Bl € 1 227 Us gt yed § Bar §, e # femmr w2
g% Ul § U STadied & IUART i, 37% S 63% 0T A AT AR THT
HAH § IRTSA AT B & | GEAAT B OSMER | 90% AiEISi Bl TYHE O Ak 45% TouI
(520, 17) &1 38.5 Uiierd UNWT &0 AYHE F&l BT HeHe T |

Diabetes Distnibution in the Dataset

count

Positive Negative
dass

-1 : 797 7 7gHE & faT & g g9q

[Figure-1 : Visualization for distribution of diabetes in the mple]

3.3. 3T T WY

A ArE T Tedae HEt & [ HET Bl B & [0, IIES Bl R-G&THF dad d G&THE
aMged | uRafda far mar | S|y Ted e d s 20 (3g) @i g far © SR 9w i)
327 HI Al -3 § @ U HeaEd 39 ° 9 f9ar

sudden
Gender Polyuria Polydipsia  weight weakness Polyphagia
loss

0

Genital  visual delayed partial  muscle

thrush bluring "ICRING Imitability o b paresis stiffness IoPecia  Obesity class

i
o
1
1
1

- o o o o
- = = O =
-
- o o O =
- s o

0
1
o
1]
1

- O = s o

1
1
1
1
1

- B a8 o

-
,
.
,
"

- o 2 o =
- [y (=T =}
- O O = O

0
o
0
1
0

T -

0
0
1
1

ATTHET-3 © &Y TT G@IIHE ST () SR 2erie B GEmEE awgel 4 uRardd T TEr

[Table-3: Deleted numerical data (‘Age’) and dataset was converted into numeric items.]
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R & &9 oy #1 2TEE H am| Sirer o fE arfeer -4 § fommr @ g

sudden "
) - ; . Genital  visual ' oopie delayed  partial | muscle ’ .

Gender Polyuria Polydipsia wellg:l; weakness Polyphagia thrush  bluring ltching  Irritability healing paresis stiffness Alopecia Obesity class Age
0 1 [i] 1 0 [i] 0 0 [i] 1 [i] 1 1 1 1 40
1 1 1] 0 o 1] 0 1 1] 0 i L] 1 o 1 58
2 1 1 0 0 1 0 0 o 1 0 1 1 0 1 &
3 1 1] 0 1 1 1 0 1] 1 0 L] 0 0 145
4 1 1 1 1 1 0 1 1 1 1 1 1 1 1 60

AlferrT-4 : “3g” BT & qE FERT T@AE 32T
[Table-4: Transformed numerical data set with ‘Age’ column]
1
00
om
o L1
o
oxn L oo
ox
a1
-84
o4
ax
o -e2

80

-2

o

Lot
i

: WRfE g AREE S & frT aeadT AR deAT

[Figure-2 : Correlation matrix heat-map for the early diabetes prediction dataset]

fo-2 & g2 @ arg & 6 o9 (0.11 @EEdY TNH) OfR AR b O kA deadd ov|
ufegfar R ufelifedftamn, A 0.67 3R 0.65 & Hedaul & A1, AYHE & WY Swadw qae
g1 FHAM -0.01 AR 0.05 & AT & @Y, I ¥ ITER AR GAal H AYHE & T TG99 HH
Y o7 | AR AT § ®H AYHE UHIHUYE A7 | 3qeh ST, B9 SY & O hl AUilEg
T (1.15-25, 2.43, 3.36-45, 4.46-55, 5.56-65, 6 above 65) H I&@ AT TR A HI fF THE MG
el § daferd € ar FE S i dfesr-s § fmmar mr g

Gender Polyuria  Polydipsia ’:&E}E weokness Polyphagia St e:ﬁﬂ: D.‘::::‘;' liching Irvitability %m: p';‘rg:‘: SCIe Alopecia Obesity class Age
o 1 1] 1 ] 1 o o 3 1] 1 o 1 o 1 1 1 1 40
1 1 0 0 0 1 0 o 5 1 o o o 1 0 1 o 1 5B
2 1 1 0 0 1 1 0 3 0 1 0 1 0 1 1 0 1 M
3 1 i] o 1 1 1 1 3 Li] 1 o 1 [i] o o 0 145
4 1 1 1 1 1 1 0 5 1 1 1 1 1 1 1 11 @

afresr-5 g fasryar irT @ F gae TF

[Table-5 : The age attribute changed to categorical variables]
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99 UEd, &H oMY ¥ 3R AYHE & I
UF HEG ¥ AT TG AT A b (a0 MG TR
% famor @& d@d & fau R wr '
FA 2| MG T B Agwar & iR, B9 qq
AT & faaRor @ aiasr w2 o iR fe
-3 ¥ fem@mar w7

Diabetes in each age group

100 4 dass

-

80 4

€0

8

0 1 2 3 1 5
Age Group

faar-3 ;g Ft ST qgHE A faAr
[Figure-3 : age group and diabetic class distribution]

Group g e ‘3T i faaqwor ‘& ufasrd
g, &1 g frpd foer " € o oy @i
4 (T, 46-55 W) H, W H AYHE b @&
sAferes & | S, g e SR WgHE & d/ §4y
TiReT®HT 0 § Feayol 76l © Fiih qgHe qH
g @Y # ' w0 ¥ fqaRa fear s 2

THH 916, AG AR ALHE & 0 @
adteror fepar T, foraes aRemmEEd 0.076 G-9
BT | YI-AS 0.05, THCT BH TMRA TR
g Hae TE T |

g fRar AT G-I 0.05 § HH A1 S9
@R IR WYgHE & 99 §edn & o &
fT - gdeor e T an) a1, BW

ST TR Hl @IS T & SR Fed &
fr -4 o femmr w7

Diabetes and polyuria distribution within the dataset

501 dass

|}
200 ‘1
150 1
g

100 1

50

ol ——
] 1
Polyuria

famr-4 : [/ AR & qiegiiar &, S7H TYHE @ faaeer

[Figure-4 : Distribution of diabetes in patients who had polyuria]

3.4. JTAM-3TAT FAMARER HT STATT FHh
AYHE Tl WA &

Y 9109 999 FAOEEY (T, diiies Ruee
FATTERR (TASR), T 48 TR, 30 BRE
(IMTH) A Feel-aa TEEH (THUUodio)
UG T IUANT ik fagawor fobar & Sar
fF e -6 ¥ fe@mar mar B SR uHUWdr &
TE AT HrE-afasye AR gfagd e qeieT
qhIhl Bl AR] B & 918 39 22 W qad
STl FhdT TS e | SAfed A& @& JATA
% fou faferean & & ofie? =amaes SwamT & forg,
Ao TG (THUE]) awqd § adgdr &
AT Jeds o1 | WiEd & gHEiaar & gidrea
FH IR gk & & faw, 22T H ufdrerr
3T wderor g2 § fawfsa fear mar an) s=
80% I HI T T 3R 3T 20% IW 22

4§ fawiior fomam 21

Performance Class Algorithms

Parameters NB LR J48 RF MLP
Precision Weighted Average 0.879 0924 0957 0974 0.985
Recall WeightedAverage 0.874 0.924 0956 0974  0.980
F-measure WeightedAverage 0.875 0.924 0956 0974  0.980

TIAHT6  10-TT FHIT-GTTT B FTINT H% Ja9iT & Joar
Table-6: Comparison of Performance using 10-fo ross-validation
ble-6: C 10-fold C lid.
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Yoq e {0 97.4% TwAT T
FHAT & Wi BAN THUOQUDY, T A SR
[dataset] & & 98% H[Ihal U B & |

ol g8 Wd & HR & 12 5T N 3
wat ¥ de A mr o1 iR wur oo &
T 1000 & Fodl GG &1 I9dT fhar am
oqT | GHEoT 327 B ufaegarelt 22T & gfdteer &
qIE B TE AR ThAIh Bl T Bl RIBR
fageroor feRar )

Confusion Matrix:

[44 2]
[0 58]

Classification Report:

precision | recall | fl-score | suppor
0 1.00 0.96 |0.98 46

1 0.97 1.00 ] 0.98 58
accuracy 0.98 104
macro avg | 0.98 0.98 |0.98 104

weighted avg | 0.98 0.98 10.98 104

g9 <@T T 104 § ¥ 7 (2) ufEt & 9w
% HfgRT § TAd dlh 9 a9 fRaT 4T e,
e gRoTHEET 98 a9 |l 3R 98
iaerd UHh-ER &, S A9 wiasErei 39§ |

3.5. AMHAAr 4 Fued & U gywnea
EARPLIN]

A wEI #, TARTH, AYHE STEC DI
AT 1 siafted fl q% ugaw iR AyHs
%! GHTEAT &1 eiRa B & 0T guauwsnEey
STTENMRT BT HISH b [ZAET & 918 Uh ST
(Wtt) sTrenia fasost gormar fasiaa 1 T o)
TEAGH  (TAUAYT) STemRd Mo & &l TS |
qfRomHl F Udr I fF TUAUESTETE Hied dEdt
AR Gl Y& HET 2 |

IO gUmell PIMA YRAE AEHE  SeEd
(PIDD) T IUINT ¥ faepfeaa &t 18 ofF | 9ee
Afed faf=r omg §981 & ge9 SR Afean
ST BT THITIT T T & | HYHE FHl HeAT Hf
FUTEAT i AT &3 & [0 geish I & 3
& T H TqhIT T, SO TR, S8 A g2
(diuwerE), gyfe domEe FAE () $R
I E e TS fhT T & | 3 qdver aRemt
I e (Feil) 221 § uRafaa & faar e,
e eeqe A L AR Udhdl & did AT9TS
fafehed amomsti W R #X W 91 J99m,
e (Foll) gl & 9RO 9T e & g
N eiRa Fof fomr @) RwfteesE &
Y, Buil ey IRUTA & F M A WY
forer 9 & w9 § sifom w9 g fopw oo
qgHE e & FHET H a0 B 8 |

3.5.1. Bt STEIRA @99 gt

Y& gomell § UEel haH YE AR SATSTYL
fasToareti &r AR T o | ST SHET
% YR W MY H J=d & H T&d A,
1, weM, 394, 980 999 & &9 H Fardd
foram T or | qeRd gl i gYe gt
T ST (i) FE & fag aRiya fear T@r
aT| R JU-SEsd WERl AU B IUAN
Bt B % fog foram T o

Eoll AT 'AND' AT R’ &1 e & @rp
foRaT T o7 SR SE% A SR WXOT H STIAN
AT T T A A § aRem R a6 SR
foRY aftomr @1 @ aRtea st # Ser @
oar| 3 e fafer & & fagus e Ry
HEaH W SERG €1 39 Sesd & g Gl
q@foleh MATLAB Zallerd hl SUART fohdT T & |

ST e T fhed aTTeeye aeg Ired i
& fore wgree faftr o1 SuanT wv ferafeithea
g7 | 39 YRR GROMH o B9 e @l gurer o |
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3.5.2. gl JA-TAl AFAT FOA
ANFIS &1 f-HToT @ qreri-gomt Bl 328 feed
[10] T | TH ATEghaT # Ui Y fagmuarat iR
TF TGS &I Ud WA A & | Bojlipan
AR oW WA M gedl iR @l WA § |
AT R AN WA F IS At @ e qet
T G AT | REi-Theds A Sifad @A
& U fFT S E S sifom ameeye a4 B |

RA-1 AR WA-1V & R e 9 &
& | IO I HRE HE&IdT Bl Hl FiRa &
T S T WA H JO-iEed AT | BEfE UiReT
P AT SR Tged & fau @rp fear wr
a1 S SMSTYE & oM H A FH & oy
FH H BH A FIAW TS(T B STN HAT
TH YHR IR AR IR0 AT9EET P ST
FIAT & S IH-UANGH TRIRST & fada air
g uRafida 2iar & S daq wiferd west @
IS HAT 2 |

3.5.3. FISwoT 3T qhEor

IRY H, 80% PIDD A1 YE AR ATSYE et
TEl & A Hedd H YT e & e e
T T &) el siftcuEdyE iRy &
AR JUSIEsd FaIdl BIH 3-3-3-3-3 Hl
TARY Foll 2g8 Faeed dar o @ an|

ANFIS HfSd I3 g B & d16, = &
qT 20% T UGN HST BT THE A & o
foram T or | gfdrerer iR wdveror ufskar Sl &
AR ® HN TR TR (ARTAUHS) A B
TOET e HIEA & YS l FeTud fhar @
ar| fafr g get & fau fdemr o) ade
UfhAT T BT AIEAT T AT |

3.6. qROTH

3.6.1. TYAE H GUAT

Eoil Hisd & GROMHN Rl HYHE bl GHEAT AT
THRAT & AUR W I AAT-3A qel |

Ffigha fopaT AT o7 AT S8 @M, T, 7eEm,
I, dEd ATE |

3.6.2. TEfIE TANRAT & ATTANFIS HiZd
EIR GG

TH& AT, MATLAB Wil @ifforh Tadiae &
I@T ANFIS Hisd &l gfdrfera iR uderor fopar
T AT | HiEd @l YeeiE Terdr @i fafi=r EPOCH
% foo fqaiRa RMSE gt & #Atem 9 A
feRam T AT | -3t EPOCH | (S, 10, 20,
50, 100, 150) &7 GfYT&roT 3R wderor a1 aRom
% T U & SnuATEs (0.2276) TS AT
UF Tg-Td WAL (MLP) dfT Heash &l
A IRME0H, 2™ & Fipd & & fag
feomme fomar mar ar | wdiedn, Haeasiear S
faforear & aifeda ol & um At
S Fh AN ANFIS Hied & I &l gt 9
HTOT 74T &7 | gRem e arfaee-7 § e T E
Classification model — | MLP | ANFIS [10]
Performance Metrics
Sensitivity (%)
Specificity (%) 72.5 | 74.17
Accuracy (%) 853 | 87.24

diferer 7 : Q=T FieeeT Fisd & gaoiT T
[Table-7: Performance Validation of Different Classification
Models]

I RO | 9aT Fe & 6 MLP aRiientoT
Hisd @ JEAT ANFIS aiffeReor Afsd H d&a¥
qEehan o |

4. Fr=Fe

T 3.4 & 99 HigHT H1 104 T H F dAq
2 URMET &7 Taq T § AN fhar Tar T,
fore aRemEET 98% TiedT 3R 98% gfasTd
UH-EHR AT | F G Hiqsarelt & A1t € | 79
g &l Tebrilch T ITAN HYd BY, HYHE &
JEATC a1 T & forg I fafere @R &m

98.7 | 93

35



UGC-CARE Listed Journal ISSN : 1549-523-X, & wamtet - 57 ud Grenfiment e e, au : 20, 3 2, SUe-5, 2022

fafirse AeHe @eron w1 AT foRaT ST T © |
T FHAT & HRU, T HAA AT HIEA
TF IFE S £ | dl, URE orEeer § Ayde
N STIAN T & T MLP 99 @t Afea
T IUART fHaT AT FehaT 2

SAfYadar & steaas § 221 § siffEadn s
Hizd H SfYadar snfia &1 99 R, HEr
11 E | Cl e (o B < e | S A e | | ES
S B © | wisd AR § @ard are.
T 3R WIUESt T T AT 9N & o AT
& T B AT H TR & | ST Bl
=T FT oe0d Al qdwl § g aRemE |
forame ggm # Aeg #aT )| AT, 2 SR
Afed T H SAWEEar § MU siuwdarei &
for Afewa 2o & wds fofg @9 & fag us
Teaqel U ¥ | Bel Reed g9 AuE w9 9
SYFNT I A aTell Jeheireb & | F faferar awa &
3 Al g @t sifyaaarett & g
T AT B FHAT B |

St SATETRA IS Yot &1 SUART AYgHe
Afcled & URMWE =TROT | B Bl GHEAT B
Tar @ & fag fear mar § S fF @ sus
F T4t & T &1 9 gsfa § 9ea e @
T TR B AT Welh AR e fafopem
23 F HHR Fh [ A P ¥ AR
TH YHR URARS el & [Iuda Sea aeimar
T HAT &1 ANFIS &I SRS TEIRIT &
T AT Hb Bl 9eed & 3R J8a8 aman
T @S 3.6 § =i b M ufems, MLP SR
A (AT TRNREH I AT § S8k Fiehal
T TL | TR BT Whd B & g A g |
JRATI gieeehlor Y AT THTE & Sf) SAfear a0
FT FAT & | vy § ge em wem we b
fao wzq @ gan faf 99fe @t Jaerent
q F AT E

ST g1 ST g8 STTEd el aHeher o
Technical Terms
(English) et & a=
Artificial Intelligence ?’f%l":f RIRRIEY
Logistic Regression TR T qaa
Classification FAFTHTIT
Machine Learning
Algorithm HST WRT el farer
Multi Layer Perceptron Aol WY IRE
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HIRA

A g 9§ “HEd@-2% (Marble Dust) 3R fafa@r ®H (Silica Fume) &1 SUART & Bl
JaT (Black Cotton Soil) T Tehsieb! fasioarsti ¥ R & & ddewr’ W far e €1 &l gar
A Tl FIFATE a1 SR o1, FH GROT AT (I ORT &) 3R 9= o & | 39
R c B e e 2 T e 2 | 2 B 1 o s s 2 e s e I R s o e e
g A9 T TF 9¢ S 2| THH IROMHEET GO (Swelling) BT & for8e a1€ HIA gaT @ gRoT
AT A B ST & | 99 WEr H U @ " 69 el @ af SEH eR e ol & | 39 STgurare
g g IR gewg & Rerar & grem gEfvEa & & fau, B 9 el @ e deer 9
fafera fopam STar 21 9t STeT-oterT @ ar A fafrer adeon § fafRa @ S € S ues
RUEiE e P e | e 2 1 M O el 1 s M | R | C el B Lo e A T DL R RSl G o
TR (CSA) ¥ §9€ 21 CSA gl & Rgdietor § 4@ €1 &l ga1 &l 0%, 2.5%, 5%, 7.5%
AR 10% fafeer & & @ g FRaR aRoi § ST T o9 $R yde gfaed @ e s
fhT T &) gaT & A § AEA-SE B 0%, 2%, 4% AR 6% H A UH @l GHET e
F U fRAT T AT SR Eh WG H W HA IR Ufaed & AT &9 (U MU & | it
T e w9 9 Gaa fear 6 gacaar ga@id (Plasticity Index) TR Ufoeq @l a@e €T (Liquid
Limit) § 41 fafoes ®@ & qRomaey g & | fafasr ®&@w § gfg & @ geaw o & e
(Optimum Water Content) 3R AT T (Plastic Limit) H oo ﬂ'@ §_‘$& T wafh FHr B SAferman
T ZHE a9 (Maximum Dry Unit Weight Values) Tl & fou e foar mar or) gded srawgor
qme (Compressive Shear Strength), California Bearing Ratio (‘EﬁEﬁBTIT), SwellAnd Swell Pressure S8
s it § faforeRr m & SuET & Are o guR g €)1 gatay e wm g & on § gun
F & T U IUFAT QO ¥ | AEE-2E gaeadl gAbi & Q-9 A ST BN B BT 8,
I & /T TeaH T AT H HHT SR SATRa @b a9 | g HRaT ¢ | AT "ea-2e S
fafcteT A FIel GaT & HEES Bl g 6 [0 IugR Wb & & H 1S |
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Abstract:

The presented research paper includes ideas of “Ways to improve the technical characteristics of
the Black Cotton Soil using the marble dust and silica fume”. These technical characteristics or
engineering properties of black cotton soil are low supporting capacity (load bearing capacity)
and high swelling. Due to these properties when water is mixed with black cotton soil, its volume
increases up to two to three times of its initial value approximates. This results in swelling which
is followed by decreased bearing capacity of black cotton soil. When the soil mple has lesser
water content it results with generation of cracks. To ensure fety of the stability of foundation
and pavement from this imperfection in the stagnancy or robustness of foundation, some additive
materials are mixed in dffierent composition. These dffierent compositions or amounts are determined
in various tests that are conducted to find the requisite amount of each additive. The composition
of marble dust is rich in CSA (Calcium - Silica - Alumina). CSA are supplement in stabilization
of the soil. The black cotton soil was added with 0%, 2.5%, 5%, 7.5% and 10% of silica fume in
five continuous steps and observations were taken for each percentage. The me test pattern was
followed with 0%, 2%, 4% and 6% of marble dust in soil mple and total four mple observations
were recorded in its case also. The results indicated clearly that addition of silica fume results in
reduction in plasticity index and liquid limit of the mple. Plastic limit with increase in silica fume
and the optimum water content also increased whereas reduction was noted for maximum dry unit
weight values. Other properties like compressive shear strength, California Bearing Ratio (CBR),
Swell and swell pressure also gets improved with uge of silica fume. Hence silica fume is a suitable
material to improve the soil properties. Addition of marble dust decreases plasticity index as well
as liquid limit, along with decrease in an optimum moisture content and increment in maximum
dry density. Hence addition of marble dust and silica fume add as appropriate supplements to
enhance functioning of black cotton soil.
J&I & : Hl qal, qea-se, faer /e

Key words: Black cotton soil, Marble Dust, Silica Fume

1. 9=y : smgfet & fafeer a9t oftadr 2 €1 e
Tl FLEATST T ST MR B @ o fadr | -'N,%,Wﬁﬁﬁ@ar&ﬁaﬂw,;ﬁmm
e e £ e (), we g e | 3w, i iR e 7 Ref
fomaT BT % S AR & FeRor # R e W@T%'E%Wwﬁmmé@
¥ zafom, @, A § gad weayet s 0 oo ol |

Pt 21 P aE wR B A E - e, 0 99 ST G & BT R AT P
T e, € ae A onR | Reet o Ry (0 SUGRT T TN g K 4 fren W,

‘ EDl @0 fhar ®9 B S g, i @
¥ fomm @ wed qeayel fewar e fud @ I Sl :
T UTOT A A B U R A Py SN RO WA Fd E R a6 e

‘ qRae % HReT e @ Rewar § gur wwd
HrE H By & gEd 1 w9 o T o T TE  TR-aEieieaT srufire 9t 9Em §
AEA & wOE # oondr ®ar fEr & omadd # Wﬁﬁﬁa‘mw%aﬁmﬁw%mm
aRads Biar ¥ e orarEr, e 7 oaer T =9 Uy &1 IuanT fmter aenn # foear
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ST AT © AT Ak ENT AT A & IO
% HE eT a% gUR fhar S Far g, o §
T AU T IWART Hleh UThicih ATl &
2e B FH fRAT T FHAT & SR TR B
QUA & GATIRT HI FATAT AT Tl & TR 29
e & IR H Sfd TS @l STasdehd
T fafrr ®@ #1 SwE aeR & fmir §
uF fmior @l & w9 F fRar o "edr
gy & fafeeer wm, oomgar SR GO gdE
N FF BT ¢ AR Fafewr ®F qieT gt
¥ ghg e & ¢ gt & i | guw, 9@ ot
I, @, W, At ® o9 sTfine el
T UM HH fhaT ST Fhal &1 &I &9 A
TaferehT T T IUA f0Er & YOl gURA
& fou fpar o @@ar &1 SfEife  STafie
1 FMUeM uF 92 99T & | SN 9 Idned
TAEd AU qAfEReT ) g I91F BiEdT ¢ |
fmtor & o faRa faepra awiae damest &1 &
F AR S & g i SR & o faemed
QIS &I STEALRAT YaT T © | T STafare
®2 =g sfare ARl g & e
H gUR w & o0 g & | [ fear o
TedT & | Tt STafarse |rRll @ a1 &l
ffor & fog Suga s & e § wEa &
SUIRT &I €9 § qhd H ghg BT © Sadhl
FIER & it @arE & SUdRT & g faar
T &1 A AGTE D BEEX BT ITART ITGHT
FE E P B gaT sratus "did fEr ¥, ol
THH UROT &HAT HH Bl © | U @A SuiaTe
dile sk o @i el @ Rerar qem & fau
et & a1 femar ST aedr &, Al e Sh
AT AT IWART bl WA & &7 H A&
fohaT ST @bt &, TS AT BB ST TS A1g
A eyl gar # Rerdieer, @i R

et w= & fAeor &1 Se o fohar
ThaT & TE WSl & ATSshitgday &l qEq ST
T dme iR fafasr =@ & frsor & sudn
TR & gftehior § & SR T8 & 7 @a
gy et o1, St GwEanet & o
BT e T AR A1 wae g | fuer
qfYea & Jar & wbith feaed sty ¥ ued
e fawa & S &, At Srufire SE gy
e R fafasr e A @ue g & e q
guR & fau Suanr fhar om wewdr @ S faE
T fewar wem #a £ P Ada-ge Ud STuine
T 1 ZEH I H AT At g © ) g & g
Jordr 8, I8 uer & aren & ff &d &
T 1 @ g & fexar & gem & o, smfire
HET 33 & T HT IEst 3T AT HIEal &l
IYART # forar ST wehar & | fgr & en § Avgar
UR 1 g & arer 3T & e 3R B BEa
% fhegor W A fFar o g 810

FAl Jal &l TR & &G H A AET AT
g1 39 YR H s g HEl & g9 e
AR T4 § 70.3 UH. 2FegY dd RUre fomar
T gT| BTG HeF YS9l Afed $E AR
T, § 9B & FAM H THHT THE T
32.3% 7| WiHIRAMEE @l d & S Bl
a1 F TR &1 FaER I8 & o | e
AN SYUfeTSE A AT HIWNT T BT U
FHAT A& & oA AMRE & § Gated gaihwer
F 98 yguOr T FHROT a9 & | T & Rerdewor
% {0 3Tagas dehfcsh AT SATeTay s UST
TN 2 T FY &I, qad &l 6 T@ 3R
T SN Srufyre €1 e i § ¥ s
-3 & A 3T T 4 TR & TR B
faereT SR ifafaiT arr ure @ o & e
T IR-SYANT FA ARG STEfe 9l @ uh
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TETEXIT & Fehell © | hfogrard faferepre wrhifiam
B EREE BT o o fafcret fer
g o fafcrr w0 g dE 8 aehr |
3 IR & T qer sged el @ 92
AT 2| g faferesr W & Q- srasas
AET § START & AW aTal A16d-36 Hl AGg
g forar omar &1 T@ oW W@ vt © 6
faferer T TR Add-s% &1 9e A & A
feerar 1 wfsgamit wdr B

2. Bl

S SRR JE&1 1 a1 A & ar Hiel gar
4 @O T B 8| SE qHeS ewar iR gei
T foEr frar Sar @ gur & foer g St
fmtoT Bt & fore SuamT e arg T2 8, Tt
forsor wared % AR H e o qewy & S
T &0 ¥ @l gar @ genai et
BN I o | I B | R = B (1 o e
fou wag oret 1 o ¥ us fafedr wmE ®
ST IR-SYANT AR SR Gel A1 Ud Sem
g | U0 % AEA-SE ¢, Al SENl & SRS
IAE € | FEH ged dron (WEl R aderr At
YR ¥ H o S & o fh uewat fafiew
3 (Faeaar gakic, gaSAdT dHT, ad €
fafere qEerRyer & forg adterr, FEaE el
fEwfarae W =a, Hiawiar g dwr o)
ST HdTs SfeRd TderT | 3 adeon i qeg
q T - WIRed WA, T HET, TR 28,
T faies ga god, gioT & SR wrl
gal w T g o feiRa & S
B T ghEen & SR W, e & geffvaf
it @ feilRa fear srom S o & afve

q qeal & I g e & o § A % an
7 uF foEr 3 21 ae o, fafaer ®E eiR
HAIEA-2EE I IUHT I (A qLemn & fog
STragas gfasrd H SireT S 2 |

JYANT W/ A AT AT

Al gaT (BCS) - remad & fau el & T
% STAIRAT T8 il foh AT - Sa, Mok
(Fex we) & o @ T 2 fEr v fasma
gIeadr & FIer H AL F w7 F @ v
fore & (2.48) 3R 78.8% WEM JaT & | FIail e,
o O SR TeT Hegad & forg ST S 2
Ig HIo gl 9RA & Heg R iz et § urg
ST & AT BAR W & B A & aTHT 20%
& AU T | HE el FAfed SR AQTET B
FE &= o U Sl ¥ gud B BRO, Hr
HaT I Ueh B! AT Suge qHdl & &9
§ T AT S §, T A1 & el ga, gaT
& H Tl e q HW B A, g w@nfud
F % [0 I q a9 39 fod SEY
faferat grr it @ € 7| AEw 5% (MD) -
A gaT % FAR § UGN BN A aTel qrEy
e S (THEN) B | SO q6d ) § 98wl
N IAEA HAT & | TR 2 (THEN) SATETT
TRl Pl Bl AR THEHN F AT ¥, T
20-25% TTHTR S0 Hled R IR@ROT &
SR A & €T § qRAfdd e ST € | e
% g T UL H U uw 9g e
2, oI 7% wAfERold §9Em & ®RU ¥ ¥ UH
2 | fafeeer wg@ (SF) - fafeee o eifafes
% fry angetl & SaRd & R, fafaer wmm
(TH.UE.) a1 HTZhI-faferRn, safred sied o
FEAT B A Ied JEAT AT FIES Bl A
FA Y 96 b ARG & & H IAred fhar S
21 39 oremE # Sirenfies smfyre fafwer wm
(THUE) HT IYINT T |
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AMHT 1 : ATEA-Seh 9 T &0 @ 5@

T AR it &
BCS+0% MD B.C. g, wd@-3% &1 0% BCOM
BCS+2% MD B.C. gl wid@-s=& 2% BC2M
BCS+4% MD B.C. g, ud@-3% &1 4% BC4M
BCS+6% MD B.C. gl wd@-3& #T 6% BC6M
drferer 2 - faferRT w9 & | A9l B G
T LRIEE] it &
BCS+0%SF B.C. fagr, faferr waw &1 0% BCOS
BCS+2.5%SF B.C. [Wél, Tqfereht ®A &1 2.5% BC2.5S
BCS+5%SF B.C. fagr, faferr waw &1 5% BC5S
BCS+7.5%SF B.C. [Wél, Tqfereht ®&A &1 7.5% BC7.58
BCS+10%SF B.C. fagt, fafererr w9 &1 10% BC10S
3. URUM AR == THE & 0 SErT-STeT Wiy AEeTIgEe TR

e B G w9 2%, 4% IR 6% &
gfierd o § e SR U s ufoey
¥ 2.5%, 5%, T95% AR 10% afasr ®&m @
@@ S & SR ydE gided & g us
qreTer AT ST ® | SHfaT e Rt aderT
& fou 8 ufoew &, sreanfad et & 1, o) a9
fafir=r wa=mett & 7 faew faemer o 81 fadr &
Tl OT T Jeat a9 & fag e & R
forepT T (THU) ST Aea-2e (UAe)) % gioed
I T T o | 99 ged, Uioed ® 0% THE
3R 0% TAUE AT & (A0 Tead M qdET
% oo qdieror fopam T O, A |, gEedr
AT, I gaeaar qakis Ul fhar Tar &)
e H THE HT 2% Ufoed # e S g eiR
TS SEAT S & faforer w= & o |
AR Al % 18 ST AL AT qlerr fear
T e % T H e IR UEUE AT w6
o W ESAFART IO § U @ A © |
- AET I & [0 gdh THUE iR

fohT ST =fe

S 9g v & fafire qEammdT w5
freaiRa w1 & foro adeor fFar @ am 0%
UHE Y THUE AN & (U fafne qeemmer
2.48 o1, TUET Yiqed W THS & 2% AT
R fafyre TE@EmeEdT £ g § F & S 8
3R U Y I FE b a0 T B 6%
HET T & fhar T 911 SEd dre fafare
TEATERIT THE0T 2.5% THUE AT & A fhar
T T 3R 10% A% do@r T o1, o W
fafarse. TE@HHT B A 2.48 F 2.41 TH A
AT AT ST SR o | HEA qheeT 2% THE
el A AR 2.5% THUE A6 Uk F i
% | fopam T ar| uHE R 2% § 4% d%
o W THI HI AT FA & AT & AT 6%
R IE AT gig fardt & Safh stfesmad e
T (THEE) 0% & 4% d% 9¢ ol & SR
TH 6% T d¢M T SAfeIHaT 4% X 9T BT
T | T Te fafire TEammder gl fear
g frad #p fiEEar @ T o
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THEE 5% & [0 SAfUeRaw a1 SR 10%
W FH B AT ¥ SUHTE G0 UHE B
arg e & gioed & oo e ™ oar 0%
HAEA-SEW, DFS H & 47.05 IT AR 6% T
29.16 T FH B T, SHI awe Ml ®m b
g gt & o gdeor foar Tar | DES &1 0%
T 47.05 9T AR 10% W DFS A 15.17 TF
UEd M@l €1 e SF IR MD &Ml & fau agcdt
ST W HH B @

e gderor fear mm ar o fEr
SR eTHaT &t et we & fau g9
Teayel qdHT 1 AE 255 ol & forw e
T AT| gE g UHE SfR TEUE Il &
foro o fopar T e gfqew & oW AET 2% ¥
6% T W TE IR Ufqed ¥ THUG HET 2.5%
¥ 10% d% o TS| THEN & 4% 9T 9T e
AT HT ATehad i AT | 2.5% SF & fow
IR SHATH T 2.45 & 3R 10% & fau g8

3.94 T Ugad ¥ fawwwer & fav uw e
wife frar T &1 o # gH| wder e
T 4T, gEUE & TSN Iod & A H 0% |
4% T ATIHIH 4% qH T AT B, B FA
AT 9I& B S 2| IR gHUE & THUS g
® A H 9En ¥ g & ar dgar o 2|
0% 9T UCS A9 130 & ST 10% WX 210 % ¢
ST & | Zafery, Terr aiRemEt & YR 9 Uh
eI Tede fhar Srar & SfR uRRem ure
forar srar & o A & faw SwEnEd E

F. TS (Atterberg) W= 9T qRom

Aed-2E X i ®w @7 ghe & 91y, 98
@ T R W G SR gaeaar gadie §
FHHT 32 21 TE A war & fF Arda-swsin
faforer v gt & w1 & fow o asr A
T | TR | SR geedar JH1S 2720 IV (1970)
% faenfdel & AR & TE |

AMART 3 : TS FHT - AEA-3 & T Hloll HIE Al
e (%) BCOM | BC2M | BC4M | BC6M
T S1 S2 S1 S2 SI | Ss2| St | s2
A T (TA.T.) 52 54 50 51 48 | 47 | 45 | 44
wTees d@er (PL.) 28 26 27 25 26 | 24 | 25 | 23
gaSIdl gahis (PI) 24 28 23 26 22 | 23| 20 | 21
et 4 : Ueart g - e | & g #e e
T BCO0S | BC2.5S | BC5S | BC7.5S| BC10S
AT S1 S2 S1 S2 S1 S2 |S1 |S2 |S1 [s2
@ | (LL) 52 54 52 53 49 49 |46 |45 |42 |43
gaeSIar g (PL) 28 26 27 27 26 27 |24 |24 |21 |23
gaeIar gadieh (deTs) | 24 28 24 26 23 22 |22 |21 |21 |20
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w. fafere JEaERor

THE TR UHUE AT B ¢l g2 90 W & fafine TEammer & &9 w2 | aea-se e

7 gfg & @y, ffire TS ®F 2 W e | I ave fAiaer ®{E # gie fafire e
B @ 2|

iferr 5 : fafire [EETEET - AEA-sEd 9 FAl B el

e BCOM BC2M BC4M BC6M

T 1 B T G 2.48 2.47 2.45 2.42

T 2 & T G 2.49 2.48 2.44 2.43

aifereRr 6 @ fafire TRy - Hfdewr w®E & e e wuE e

e BCOS BC2.5S BC5S BC7.5S BC10S

TET 1 & T G 2.48 2.47 2.43 2.42 2.41

T 2 & T G 2.49 2.46 2.44 2.42 2.40
M. WA G

FE qeor H UHE # ggM W SHUHHT HH T W ¥ SR UHSE! 9¢ W § SR 4% u"er H
At & Sl &, dEed § uHue § ghe SiuHdr 9¢ Sl § IR UHSIET &9 8 Sl © | I8
T 1S 2720 VI (1974) ® U 0 fEqniwdert &1 9ree e fhaT @ ar|

aifeent 7 ¢ SUHAT X UHSIS! - HIdd-3&d A wiel HurE Hel

et (%)

BCOM BC2M BC4M BC6M
T S1 S2 S1 S2 S1 S2 S1 | s2
T 7T (OMC) 16 17 15 16 13 15 14 |16
MDD 1.64 1.67 1.70 1.71 182 | 1.79 | 1.75 | 1.76
IfereRT 8 ¢ STUHET SR wHERET - faferer W & A wr s e
TdreTor BCOS BC2.58 BC5S BC7.58 BC10S
AT S1 S2 S1 S2 SI | s2 |s1 |s2 SI | $2
T4 9w (OMC) |16 17 19 20 18 |18 | 20 |21 21 | 22
MDD 1.64 | 1.67 1.56 | 158 1.62 | 1.61 | 1.60 | 1.58 | 1.58 | 1.57

q. SFHITA o (Differential Free Swell)
RSl SR TEUE M & 9faed H ghg B F SUweE § FH oS T

44



AT BT U &, Ml T AR AEe-872 & SR &7 Wel & i o § g4r
AMCAHT 9 : DFS - Ada-282sh A1 Hiell B By

qhqE (%) BCOM BC2M BC4M BC6M
T 1 & T DFS 47.05 41.23 38.01 29.16
T 2 & U DFS 51.10 47.45 34.89 27.41

IferpT 10 : DFS - faferer wqw & @ & wure gy

T (%) BCO0S BC2.58 BC5S BC7.58 BC10S
T 1 % foT DFS 47.05 32.82 25.03 20.62 15.17
TIAT 2 % T DFS 51.10 41.22 98.41 19.39 14.86

. California Bearing Ratio Test (?‘ﬁEﬁ'GTR')

TS B T B Go § GG 9 W@ & 3 4% W STt € 3R BCS ¥ SFK & SUGNT & §
A g § gfg g2 21 a8 gl smEug 2720 XVI (1979) & feenfEen & sEr fohar war ar

arferrt 11 @ HiEeR (CBR) - 9EA-3% & 91 &ial &urd [Hel

et BCOM BC2M BC4M BC6M
AT S1 S2 S1 S2 S1 S2 S1 S2
2.5mm 2.27 2.36 2.685 3.11 4.624 | 488 | 3.84 | 4.22
S5mm 2.12 2.29 2.37 2.98 4425 | 475 | 3.75 | 3.89
CBR (%) 227 2.36 2.685 3.11 4.624 | 491 | 3.84 | 4.22

qrferpr 12 : HIEISR (CBR) - fAfcieT ®W & | #rell ®urd Hel

e BCO0S BC2.58 BC5S BC7.58 BC10S
S1 CBR (%) 227 2.451 2.897 2.92 3.947
S2 CBR (%) 2.36 2514 2.92 3217 3.85

. A '{:l":hgq QIferT (Unconﬁned Compressive Strength)

2. gfaea # IfE & & ed giiug a¢ W 8 SR THEl | & 4% W 8 e 8, AR
g § vauw § ghg o ufaea 9g @ 2

et 13 @ UCS - e ®&F & a1 & sura gy

e UCS (KN/m2) BCOM BC2M BC4M BC6M
T 1 130 140 190 165
T 2 135 150 195 180
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qrfereRt 14 : UCS - Fafctet W\ & a1 el Ha el
T UCS (KN/m2) BC0S BC2.5S BC5S BC7.5S BC10S
T 1 130 145 180 195 210
T 2 135 140 190 205 235
4. Frepd

T T | B el @l 9Ed s & [t
gfasra & fafsa foar smar 2 oir fky faferenr ®m
& AT & we fAfa fEr S 2, vexat @
T qher 92377 ¥ gl (Tda-see 3R fafee
W) B q G H FHE AR T B g
gadih § gig, HET B G & A <@ T
2| fafyree ToamRET, TRE. SR TH.Uw. giaed
4 gfa & A HA B @1 5| "EA-SE 3R
2, Ada-ge ¥ g Siftead % BN 9g @l
T ST Tead T W w e S o | e
| Al I B9d © ot wm
P AT & & AT FBF S AT & AR Twead TH
A TRt W Sl AT Wl gl @ are /e o
¢ SN & | AfTRaH @ a9 TAEL WET b
4% R TG, AET & 5% & {0 SO Seaad
T W | TAUR. AR UTAE. 9E gfaea #
g & | DFS &H & T & | HIEeTR aarT
T I faferer ®A iR Wi =R § 9¢ W@l
T | HER U WIa-38 & 4% T SAermaH
o7 | fafer w®m iR Aed 2 @ ghg & a
ZH.0E. 9¢ W 21 UCS WY 4% AL & ford
HAfereaH o o 9 & |

CBR vs Addition of Marble Dust

CBR Value
= bl e LN

—
SESS T
& {b@”@&x &
fam 1 : grEa-3eE & vy AR
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Black Cotton Soil BTl gaT

Bearing capacity GIOT &THAT
Compaction Test GEAE LT
Compressive Shear

Strength ST STUeIoT dHE
Differential Free Swell — 3Taehield ol
Maximum Dry Unit S IBEL T=h A
Weight ESEI

Optimum Water Content ~ g8&dH 9T @ AT
Plastic Limit SREORINILI
Plasticity Index oS gahich
Specific Gravity fafaree W
Swelling ol

Unconfined Compressive

Strength srafera gdeT afer

wf Tl
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Exploring The Possibility of Generating Electricity
using Non-Conventional Techniques
. W T
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A

footelt @ @I 9 & g9 T2 IuArEdt § F UH T N b UG H T FRAT B AL I
B W &, Foll dad {9 & ol ¢ | T& 3 e, P, AN, TR AR aRas S stferenisr
wifafedt & g saiterd & | ool Soft & o fadies | &, S dhel, Thiad 18, AR ]
Sl T 3T Wi Ui Al & e § T Bl &, Sl el-edRed I6i & I T Hal
& ITEA & AT § qAaReT B Y # @ © | T9iaY, AR, 99, THeetal SR A Set o
TR SR IR-IRARE Si- &l & SUART § Jis &8 ¢ | T&dd aRaee 7 fa9w &9 & e
N TE TE JR FAIT H T ATEAl B AR B R-URARE fafer & w7 faoredt & sae
forar T % | footel Saames @t Tw fafy § foeer fash i @t smagaesdr w2 ) 39 qateRer-fEe
qRANT # FEfiE JR & WM W) IR, IAdER 9T, I, FEad, JaRT, SEEE iR B/E Ud
T & qE H e fEd qew S8 G FEd a5 e o € | URuR®E wiE g & faud,
SRt T feoted 39 @ie 9 wfua fher war ¥ fF Tag faoel Yo # H 9 sqag-aEdien
qreR S a2, o S suai €ie uagsl @ige, dghl W AR 418, AEn 9 S g4t
& U SR AN b U & Mar H, e § aaq are aredl dr Ao efe § R ar g

ST T GRAST # &9 foeell Sded & U9 IR-URARE TaiaRe-aNiiE gfte § Suga adet
W Tl H W & A [ AiERer B g fe g€t " # faEa Sut S we | dam anfed
2 Ed ¢ | T IR H g AW dF b WrAT F Holl IdTed H gasiH fRar S| @@t w@ifren
St &l faga St § gfafda fmar s 2

34T % T ARt BT T TICRERT [IREd B SHET AT fhaT T T | ITEAIT YieieRy
& TOT ST b qHIET B @ e far T B ) dad 6 fastar Sared & fe 99 3Ed oY afaer
ufedt 1 d e far @ )

Abstract

The discovery of electricity is one of the greatest achievements of man. Nowadays, when a great
progress of civilization is taking place, energy is the key to sustainable development. It is indispen-
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=, 9T 9, T-IRYRE Tl Bl STANT e (STl S i &l T9Esi &l @t

ble to most activities such as domestic life, agriculture, industry, communication and transport.
Electricity is a secondary source of energy, obtained by conversion of primary sources such as
wood, natural gas, nuclear power and other natural sources which is polluting the environment
through emissions of harmful gases or through generation of waste materials. Therefore, there is
a rise in the use of renewable and non-conventional sources of energy such as solar, wind, hydro
and geothermal energy. In this project electricity is being generated as non—conventional method
by simply passing the vehicles on to specially designed speed breaker set up. This method of
electricity needs no input power. This eco—friendly project consists of simple drive mechanism
such as roller (in place of speed breaker), sprockets, belts, flywheel, bearings, dynamo and some
interfaced electrical components. Unlike conventional speed breakers, the design of breaker will
be set up in a manner to produce electro—kinetic power generator capable of generating electricity
which can then be used in street LED lights, sign board on the roads, charging of electrically
operated vehicles near toll booths on highways and in villages near highway. In our project we
are discussing non-conventional eco-economical ways of generating electricity which can prove
to be able to generate large amounts of electrical energy without polluting the environment.
Energy generation through roller mechanism embedded in speed breaker will be demonstrated.
The mechanical energy is being converted to electrical energy. A wooden prototype for the me is
developed and studied. A study is done to review the strong and weak points of the prototype. The
Chain drive and sprockets mechanism has been employed for generation of electricity in the rollers.

Key words: Eco—economic, Ecofriendly, Sprocket, flywheel, non-conventional, Electrokinetic,
power generation, Teakwood, frictionless.

IRy IS, AT bl AH |

1. 9R=Eg

T AT & 9 g H Aaran, Tareror-31ieeE
TrENiehal T SUANT ik faoTell ScTe &l =T
B ST @ R T Ry H GR U, gae eafed
S T UGN f&aTell & IAred H THE YfHer
T 2 iR 29 eRa wav a9 § weg wear

ST 3 gt Yonterdt § 3@ 91 Gehd 8 |[1-
6] T B T TSk W @ ™ &b a1 I
Tl ATEAl 2t st Soft | faga et & S
% IR # wied § g e 2 [1-2]

2002 H, I T IMIHR, Th IaTdeehd 3T
Fohfehe IRER eX B N fohar T e

T\ footelt @t et AT B F/B BT qH A B
# T T IR YgUorerl SR 9AfRl & ST
U € | Iodl Sl & a1 9ol & SqanT
off 9z @1 8| Afkd &9 S € f faorelr e
YTT T 2 | 39 URG & ded, &9 Si-e Sfia |
SYGNT &l T arel Aol 4 garaeer qeet faor
I B BT Al T ar T d T ©

2. Hafd HH

TS JhY HT YA ek [IoTell SATET W IS

S BTEd Uel e fafies § #rea ot | wusr
q <Er fRar 6 am g aRReE |,
U 30Kw foTell 1 TG AN | B o
T fRar 6 10 X0 U qa9 @R & 96N
feRT S~ FT T 2 |

i g T UGN Hh Sl Uar &
% oo [t 9 & a1 &1 SUAnT fohar S
T B & Taus SR & Hieaw § aredt
1 TSt Solt & dled &g 9 fhu MU € SR
Az T T & AT T TU&TT R 7 & |
gur yopd § fafeer draehi [7-10] 3R W@ SR
fafras gferr a1 Swan foear o @1 & foed =i
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SR B URERE TG H A A H aRafda
fopar ST &1 =@ feafafer § Y@ @ o W
T SRt | ST & & S faen fewn fufas
g I BT B I9 aed TiE 9 & W o
ST & df ¥ A @ feem § F@dr & S aed
¥ fufas @0 aferomed fesm & gumar &) s
N g A W A R qfedi H T &
| gRAd Tl & | 9 R 98 aeR 9l §
B¢ TR qfeT &l S&idid el & af a3 qred
F AT @ geer H BIE ufed @ fd #2 I
g AT T | BT SIAgR iedr e & Jamr &
ar R et & wrem § 39 FEwn ¥ @
e P TR TAT A 2 |

TiE gt | fotal T e & fou aee-aie
& AR-qh% T, T i fpelt  fopell X
g & qld @ o g of | um fuee o=
fred q Tl & a1 H Th ST a8 &l
ST Tl ZAXAT & | 39 AT | 9 F are (A1)
sk org @ ofie AR TEE B W F [ORAT &
A ¥R & HRT JE A FaT Sl & | arg qhed
e (3R 2@ & a1 93 ofiz-ge ) &
IR SR AR AT Br TG § Zrawen & MHal
ST TPl aXon @1 =@ dadr ¢ foed e
AT B AU TR FAT AT 8 |

SAfopar ofR " arar 3 off ot Serws
‘Power Generation from Speed-Breaker’ ®
foreramiferent smenfia wtee &1 gama G 2 (7]
AfpT T Ha@ @ FAWT HEW &, afed TEH
Sfeq o off anfie B ¥ iR =@ a9 TN
T AN | ITANT H A AT S @bl © |
AR [8] Th WM WE H IYART HIT &
T U W IS BU d W Tq TR Rl BT
@I A & o 36 SR Bt ared o 9 |
Je 4w @ 9% ®M & HET 99 dh Ble
e TIH AT F o TR | Y SR

qear fogd oW1 & fog el & 9o § @i
AR AR & TH #isd & 9df B & [9] | TaX
LT H FAHTT HE T d@hi G AT fRar
T & A @i @ U Uh Adel b 9 W
T AT & T W B 51d %ig ared Jorar
T a1 SEh IR AW THh SHW d oA ard
AEA N A I fRIw F gHAT B 1 [10]

T URAET H had Oow w9 H feemed
TS Hed TS IR TGN ®H SW A ared
TR & IR fafr & w7 & faoedt 3=
ol S &1 29 faga Sew fafy # Rt fash
QT T SAEAIRAT 6l eldl & | 37 Ao &
IRA URAGHT 4 (Tl da % ©|H W), Y
UF T B dUh ° W foEd gew onfy enfaw
g1 uRuRe wfiE g & fauda =q aRaemr §
ST T f2oEd =@ v @ wfuq fhar W g
fop faed S-e Sga-iae g St R
Bl Heb 3R Y gt ST e uaEsl s,
qehi T N QIS AlSl, B8d W A gl & ad
footelt & =@ are aredt a0 AT a7 ToTHT
® 9T & TMai ot H R A "eedr ® |

3. e

AT 3] URAS # &9 foga Sl Sd e
¥ HaW IO & I-URURE GAaRor-fehwrady
THl W Ta9f &R ®W 8, TF qdd, At o
ERT H g b a2t wEr § Aot &
SAET W Gedd AMdad e 9hd & | Ts- el
T @ A qF & q1eT F Sofl ST Pl J&i
forar S | gad Aty St w e st §
uftafda fFar o w1 )1 3§ & fou @@ @
Uh Glelered famid & SHbl Ted fhar
T ® Al SEe @it ofR gfadt wl aus
Y TEH gUR fRAr o1 9 |

50



=, 9T 9, T-IRYRE Tl Bl STANT e (STl S i &l T9Esi &l @t

4. FEYOTA TH-H

T B AT H OSUAT AW ATl -
TURT S & T B
1. T8 AT SH Joh W TS P AT
&l ATEAl H agd SAferh AESEl B &
ST BHT ARl &l Sfad dle | "artd
FH % fau smest fafa =)

gedtEd |igd

o/E0E s (i A Sl

l

Ww,q@’wm—
EREERY

| i |

YN

/

_ N
fooelt & Sared & fou R-araiE aEw
BT YRy

5. AW FHl AGAT AR T faSvrand
T W= #, 3 e wegs wiewm & o
TF YR 3@ e e fFar aar & % zae
HE feaar WEge wewm B SdE F e SR
W s S PIE e AR & SR 9 ol ar
TE FAET U W gH | AR BN AU HH B
& foro Aot S AT @ "eE § wiegs
SRl & a9 H e fFar ST © mel weds
H IUAN BHAR HESA & Uead a9+ & U

fopar 7T & | YW M & UH BR G TH SdeR
afedr (Vfihe) ST 8T & S fh UF o Bie
The g ST BT ¢ | Blel ®iehe Uh o Ed
T BT U ST (STEHT) & Qe X SIST Bldm
g1 I T URE ¥ ¢ fh 99 o B awd
TR & W § oAl &, df I8 34 Th Ja-
BJTELU'f (Torque)mm%mww
AT & AR A & a9 T2 e i T B
T a7 & gt & | T8 qe auvr forrelt St
& AT § AT Sihe § T2 Bl € | AeR B
T SR IA-ST0T ATeAeh Tiehe T TR By
1 e | B el | o i 2 e o e T I O [ )
b & AT § HA Al ad AR HA A
&) eI Tiehe I TR Har & | diferd
AU Rl TG H A ol &b AR F=al
HIT-I | FHAT & e AN Siibe SE-HET &
TP ¥ ST BT & Ay g8 i gH @ &
TR At St fae ot § aRafda e A &
o "udia fhar orar & ofR a1e ® o9 SEedl
% T SUINT § @@ o Hehar €| 39 ST
B U &l g & G YR &l T8 W
R & 9 gard Guor yer fhar o1 @ | 39
TRl FIET AT bl AT T BT gor
e el | g U T R 1 T 2 F aher
% YR & g e fhar @ weRREy SR
TAHT AR TR QIAT 4T ¥ |
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6. 9RO

o 1 ok 2 # R@Em oER ud wErmEs
e FET @ T S & AT T d W
H IORAT &, ATEA & TRl AR AW & 94 Th
qae! qus e & | fo 3 # q9iu SIHEr AR
W I M (TN, W OHRE &) @l SR
TIAd A6 & qfedl & e @ arar quor de
HT AW % o7 SAI9TEH I UGS BT & | T
I P AT AR A HN SEEET H OGAT ©
R faotelt et aeam &

a3 : T 9% T SreEeT @rd

BA9 @hel & AT &1 a|tor fear @
AR AR & gawed & fagauer § Fefeiad
qROM 9T gU—

1. TS (TFge) &1 AW TEERT

S & A, a9y w7 F Az, Wk IW A
TORAT &, AW & UeU &% IR AR A M
& 9/ F qdE & qub F TU g IaT Brr &
T A go T & | Fef AT U = aI
R A T 3R g8 T fF I &1 ufear daw

T | eiel A7 eaa e el & Il 98 dad
TeA B P B H UGG AT § Saik war
afear AT BT AT T FECT E | TR AAGT ©
&t I 12.4 =9 B & fUsen ufear s
FA-MOT o Y& Al & af (JhR) I
qEH & fUBd 9T FRT @ M GRS 99 B
g F SO g & ufa: @l 3 o &
T ¢ (s) & fo gAar 2| Aer UMee & Ared
BT EU S 1 M A L
FfT O % | guar |E e gEar 2|
QP ATEH The T 3T & TAFAT A aTAH
N FA-A AR a1 3 AT Y g o 21
TG AAF TS AN & Al TE AT T
AT B GiEar ¥ A SEEEN B A F IR
AT 21 9fh BIE AT A Siiehe T M-
T T qE & I W R war ¥ et
I foorett off 389 W R &t 31 saueR,
YT G923 & HIEOH § dted i i Al
Tt Setten! faea St # uRafdd forar sar 1

U & B B & SR [0 T Geqon
7o fTgER fear ST g—

o 1t St = ([Xoxo)/2

Tl 1 @hel & Ue Bl TSc-3mEo 2,

® =27tn/60 rad/s AT HT HONT 9T 8, o
n UF e 7 guiEt @ g@r (RPM) 21

U@ & RPM &I THIHEX ERT AT oA
el 2 |

AR 1 d A o TR et

% AEH & | q5h A | AR A it feret
| TR A | 3(km/h) | FrofE Ft (@)
e (m) (rad/l )

1 03 20
2 03 25

3 03 30

60rpm=6.28 | 31.2
77.1rpm=8.07 | 51.4

90rpm=9.4 69.8
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ARON-2 : WART ¥ YA IUHOT W AR ZR S & M & @ T deror

®H. | dieedr | wE TR AR TR I & | agd TR | golt | <& %
\%) (mA) | (watt) | 9% AW & T4 At (j) | e ot
@A F A (t) %)
1 8.5 86.1 0.73 7 5.11 31.2 16.4
2 10.6 | 96.4 1.02 7 7.14 51.4 13.9
12.4 1048 | 1.29 7 9.03 69.8 13.0
12.35
12.3 J//
12.25 //
=2 102
u
¥ pd
S 12.15
> //
12.1 /
12.05
12 T T T T T T 1
0 10 20 30 40 50 60 70
Speed (Km/hr)

fr 4 : fRga 97 (185 kg) & g dicear (V) &= @i (km/h) T1%

TANT & aRM fefaied o e & ar

T—

1) % IR aBd F TR F fauda foar &
quar 21 R fuew ufedr & T afaw
T feem # gud ¥ ar de) 9gd oo
g e e § gAar §

9) e 3T S5 BT BT T THHET T
T AT

3) &A@ & fop faar fomedt e o sivafer
& U BT NG G AT 24 HE &

i I8 AT 24 6 foT foRET dW &
SO ol fy ST T FehaT 2|

4) yA% 30 faF 3R 60 femf & g QfEw
A TE SR qE qdT I fF A w0
T A1 H HA Bl A 2|

5) AR H @4 G99 T IO a9 W@H B
fore, wa nfquras @@ @ TR Bl 2 )

6) Tkl T TE@UT, I &l @arg, AL &
a9, HH TEd H IHA SR AER
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TR H O AT St & g & U
TedYol B 2 |

7) ARSI BT TR &k B & TII-A1 398
AT @ S B § 39 BRUT SHE
foITeT @R % AR F TedX BT & e
e TER@E & T SUIfd 9o & 3ite
¥ e & AR B Aleedl-ATSYE Ahel i
T # aiferp 2T 2

7. TR - famef

1) 9% W 92 Y & ®HEFEIT & SR I8
Heqq fhar T {6 92k & 2RR F RPM 1A
HAT U BT HH & Hifh A JA T T
UF TER AT QU & HAT © 1 THS Afaie,
qrZh A TR & Ufed b Uk TR T B F
TEd & TR % S F o Il & Adih I
Zq% arg i T Tsec Th FAAT &l & | TR
& SUUH HI IHHE F WOAT AT Fehal |
qrfetehT 1 H, dr3eh Bl IO T BT A rad/s
T 1 3 & IUAN e o foRar T ©

o (rad/s) = (vx2nx100)/2rxm

aﬁv,m/sﬁmaﬁvi%r%a?ﬁawﬂaﬁ
e B B 7

2) AN ¥ T&qal &l 9 13% & 169%4% &
T T & | ST T 3T W alfec | STy
T RUie & fohar o 2| BHRT dieed SR #ie
Aeeye wed RUd by T aRomed @ e §
e 2 ik B9 U UAT §23TT (AR T &,
T8 Terdr Uhiteed 3R &9 AN W STE
T@EE & A § UBd & Asdl U ded s
T 28 auoRIeT SafiT & SuEnT F SR s
% ARGTH H 0 T gha Z ur fhar w e
ff 9 ST o oo &1 widhel & 9= &
UF WAyl Yfer e g 8 aRdeem |
1515 R e A e B 111 W ) B 1 e et i e# | o

& I/ @ T B SR BT AT ¥ e
& I A HT BRI Tk o dTal AEI b
TRST BT WY TET ST & ForeE 99 SrEta @
TR % ARGTH H qgH H ASG P & | Iq
RIS # AR 9% § 6 e & oeEd
AR &l @Sl & @9 &9 Uh Ja¥ a9 |
e g forad S T8 @ar ofR foreeer feames
51115 7| e [ o e S | L= M L

8. el

T STIhR Ueh TET Yool g defud & el
GraeR dameR A (e @ 39 o1 &
TAFIR B 8) &g 9o & @ ear & forad
FW TN g WeHH W Bl 2| A 9T b
LK M It 1 Vs oo MR e G 1 R R | | M
fFT T AT & HROT AR BT AT |
et dr AE ot Fr we, foafi, At
MR & & fRR, 99 2129, Tihe IR SEeET
% wErEar ¥ faea St # aRafaa fear sar €

T T 3T & ATH T YHR &—

1) O f2ore o &9 T ARTd

9) @i 3o HUU Yo A &

8) S AL Al

4) HH TEI@E AT
) TAERT & g Ahel b UK
)
)

Ot

6) ST T @ AT Ahel & AT

7) FA-ATr SAferw BT & e 39 @ 9=
A IAIeYE YS BT £ |

8) UNiizdided W ®I I Y WHH B
TEET g 9 RushEr o Heahdr 2|

HEAYUT STl i e
English Terminology & qreram

HrofIeT

TR

Angular Speed
Eco-economical

Eco-friendly
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Efficiency <&l journal of scientific — engineering Research,
Electrokinetic EBGRIIED vol 4 issue 6 P258

Flywheel IR IRE R E =) [4] Vishwajit K.Barbudhe authored Book on “Non
Generator A -conventional energy sources” (2020)

Moment of Inertia
Non-Conventional

Power Generation

STEA-ATT
TR
9TfeRT IaaTe

Rotational Kinetic Energy E,_[“ﬁ Tt St

Sprocket

Gt

gfer ufzar
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S JTANEIUT ST WEHETuT |
FaEaE fashRr = gauiune: |
Does it seem to be a puja mantra? Well, it’s not. It represents the equation linking the radius and circumfer-

ence of a circle. It was developed in India. Later, it came from abroad, in a more brief and decoded version
(- 22/7). When this formula is converted into numbers, will find the following:

(100 + 4)* 8 + 62,000/20,000 = 3.1416

However, in Rig Veda, the value of 7 is mentioned until the 32nd number after the decimal. It is shown
as the following: 3.1415926535897932384626433832792...
Thus, the Indian formula (given in Sanskrit) goes deeper into value of this figure

In the mathematics chapter of Brahmasphut principle, the calculation is done via the following 12.21
shloka:

AT, - = qL- 4 =1-arg - aeg -anT-ge-orad. |
Y- AT- 278} Y- - =TT Ugq Gead |

This shloka provides the formula for the approximate area of a cyclic quadrilateral. Well, the modern
method too uses the same formula. But the original Indian version was developed hundreds of years earli
Sanskrit) goes deeper into the value of this figure.
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1. SUAFT-UTF T 6 § QI havst
HEd & | Hhelvst &l Iuan fhar fufa @99 &
JAHN HTA dh i CT-AE-a9 &l TOET T
T 399 U "erstt @ fafyr fyeifa @ o
Tl T & 1 9w ¥ uw ar fuifa fmar
6, 9 | 2 3T a1 g awr ® qer T (9)
gedl &1 ITUE | W JeAT & HW THE & BRI
Tl & TE & Ped ® |

T Bavet H dad fafy—ar & e
BT B und ® T & e 5 g ¥ g
g—fafy, ar, Fem=, g, weor) R @i ud
TEAT A BT qIfST BT ) SIS § o g
1 faSIooT @AY & T AR B GAfed wEd
T TE BOAT W I R faeT # qar an) @
zaftar anfe &% it @ = fafr & gvaeer
T 9= o fRafq & wE R g g gar -

(1) STRTT & foper smT ar e & gveer 2
T8 S foF &1 e Fed £

(2) T & =T fhaer SfQr o %, orefq
SHHT a1 WRT YRR 1 36% AR A%
e qar faftr et 2

(3) farfer vt amwem s ot 2| fafer AT
24 g9 T BT & g o&H amem Wn fi
¥ & M BT &, ST MUl WNT 1 0T &I

(4) amm &1 o1 & FF qAr TV B B
(3215 e G I 12 I - 01 M i B e
AT & | THET YANT 9 Hed a1 fRAT & Fr
Suga wag i & faw )

(5) 2% AfaRed 7 a” & HH IS Hao
= 9 B

2. YR SNfeg—Iel & I Feedr @t §
T eI TRAE eI & | e geAT S7E A
FHE 41,000 T & TH H Iad @ &, I B
T a5 99 @1 8, g @ e W ogEar g
AT I @I 2| A dgd THEH HA bl qEh
TOET TR A2 2| A 5 YR TOMT A
R faeha ok T @1 feior g

TH% AT TETg B ST e fRufy, weor
e 3w & fau &1 daw T § d9gd QI
g1 #1 o [uRor 80 & |epdn Hith 3HER
18 T 10.5 f @1 =% |

TE fq & faw T & g3 §, | ST ad
HET FRIE TE & | ! STIATT IO & S
g, e #2 aR & T ¥ agfe 9 e 2 |
e Sy o ga § WA ST @
fateat el fhg ot g8 o

zas SfaRad wRdE sfaw § d) Ao,
FEIUE (i), 399 S MG & dgd ged |
g o orft qe ey Sefaw & € & ur ¥
e e # gfte & 22 fagrma & o
fopell &1 TART ERT GXEeT e g3 &1 d o
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30T FAR I, JRAE ST 3T T=5

& g 9 8, et Aifaes otef qar T2 & | WRa
¥ gite & 2 W fagra 28—

(1) TBU—ATT & g3 5 & HAM: 1-1 Bl
T 92 1 B 'R & 7 faga ¥ A wEen 141
A W B ¥ | g andfas faga ® g uw
ot smyfen RraT 3@ Ao T8 A e 1 @
fasa 1 THET 7 FR H6 G a9 2 |

(2) = fogTa—3TeRIST 10 3TATH %7 & foras
5 W fid @Y wif=re faga @ @mer w3 €
Zae% IR 5 W Ja=T & 5 &R &, o i
a7 fEoreT ¢ Fhd E1 3 5 10 AW dh
& T 6 39 IR 6 eft-arg (fafy) 21

T o= fawm T 1 onft dhaw w=Tg W o=t
B |

3. HAVR—{hEl 9T § 7 TP o GG
T IR a¥, 9, foT F e €1 58 davse
URT %Ed & | &hd § had = dEr a1 0T |

fTT-=aer o qaed ¥ N qaed a& &l
99 | o & faw oref iy | owrer oref Ay
& T |

A B o e a9 M F Il 2 |
g & i (99 O 9 YT &) & q9h
qE A 2| AT A 1 afekEr 9 ad @ o
12 9% W9 § %9 SIfUd e g1 of: gq @
12 907 # afe fear mr a1 afyr w101
fer & T i (g F @ W) 1A weT
T AR A 9T 29.3 faF @ BT 21 R
g AT gd w1 WA H q9F 29.5 F 30.5 A
T BN 2| ST AT Bl A 30 faT BT AW
Fi12 99 F 30 faT 89 W A § g 360
fa 2| o g9 #1360 ST F i WAT T

TY-FG T H I kg T TF, G4
% AR T YT I IR |

AT HAv H foq &1 9@ 99
A F 1,2,3..30 AT 31 ak & & (fafen)
THF T 7 e P AW W 7 AR E—

e (), | (o), =, G, 6, 56, A |

4. RE-9RT ¥ 5 yhR ¥ fo foraa €1
3d: TEF I HA--TTOFT & 92T (5 M) Fed
HEL

1. fafr—ams &1 garer 15 o7 & agar 21
Tz g v 2, fomd 1 9 15 9@ fafyr 2

FOT 9&T § 15 &A1 O a5 T YR el
TizEd ot 19 15 fafy €

2. AX—7 AR H F&l A T&l & A W |

3. Fer-Tx 27.3 o | T Rl <R T
11 T o sy & o wmr # 9w T g,
TE IHBT T T 360 AT H IA BN 27 AN
¥ qiey 1 FEE 131/3 {9 H B T fo
TS | @A 5, a8 OF {4 T @S FIAT

4. QE-=E qAT GG A A BT AT B AT
H R T T B B AT AN 51 27 AR
25 fad & I BT 2 |

5. FOT—TAT & MY AWT BT T Fed 2 |

5. gt i 3 Tf-gaiea & gofed o &
U & 24 9T H 9 T4 %, 9 =ver wed
g1 gl d AU e W oA H g 4 e
F A e | g 1 T § gt otoer e
1 39T AW §g S §, g gd o1 W o
Radr &1 360 Y ST YHT § 24 HUI T
A 1 AT H 24 x 60 + 360 Al = 4 fome
T | 37 AfS G A9 24 =ver & v oter yHor
HA 23 TUST 56 e 91 EAM)

— ey oo S R

6. AMAH T TAT FG—g & qREHA GeAT
o 9 W HA ©, g8 D! FET & | T/ HaET
® qd U YT T gAT BT A& TF: 285 HAA
FHT 53T & | 9 g P Iad AN I B TWh
T I Al g & IO AN H T SR i
Fel qd foeor Al ugdt &1 e 23 S @
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I gF gI B TWE G99 AR FHN B ¢ |
T GHY TAEIOT W § BUST BRM | 29 [l 6
qrg are 23 fagw &l RaT b IAC WA H gd
22 ISR A R M ) | B S A P ) R 1 ) 3| B
¥ it qar IO M H Bl BN | 3k are i
TR HHST: X I TR @ B WA a7 23
AT 1 faga W@ W E6 | S /9 i
TR BT & o W ST (fiep) § sl
(Equinox,sﬁ?[ = I, T = TIT‘T) Fed %l
T @ & FRHUIT (Equator, € F 1)
Fed & | 78 g T a1 BE ST AN § aw
BT &, 3T 23 feEwR & 23 S[F d% SauE ar
IR T Fed & | I8 91 6 HIE T SIETT AfeT
T & | 3EH T gF foRT Ud AR fauE @ W
T Bl fga @ eref o TEr ® 6 femwa
IR LT E | SHEE § 99 g4 fayg & ur
FAT & A1 I G ST WTT H FE BT o
e T 9= I (Spring equinox) AT ESSGo)
6 ATE d1E 23 TR i AR F991d (Autumnal
equinox)ﬁ"ﬁl

2 forrer faga & faaar sisr SR ar aferr
T TWH T BN 98 I I IAL AT SaT0T shife
T g o9 g9y e SR Edr & ol 9
Fh T | BT 8, A 99 WM & ANy Iq
T Fh @ Fed © | 9Bt AT § gar 99 g
faroT ST & | 9 TN BT & I HhL @M © |
QAT T A& YAl Hem (BT ga) W
T I Feh @M fa9d § IaAT & I AT "B
@ IAAT €l SRRTOT BT | GEAT STE7 T o1 22
T 26 3T Th 41,000 I F Th H HIAT dodT
T1 ot 7' AT @I B F% W@ A FEE IR
F M T@TS & Mbe o7 N I AHIRTT
Fed & St g @ I AW ool & W ot
(gu <2 T, wid s T (TR g, 11,
ag qAvl, 125/27 HAMC) | Zedrh o G i
T [ & @ # (8500 $9) FE w@T AL

Wl &, 3 wed 8 R e M s e
(Ff) 8 frelt 21

7. ART TWHE-geAT H&T &% Id H RONT gh
e & g i =@ SE T W g1 A e
el el U 5 ST R BIT ©, 3N YA
FET | 5 I IAX ST &I T WA Tk Fad
2| 3HH JF a5 98 & et s Aa H g4
fayg X @ &ar T g @ e Sig SER
7 @ B A& 26,000 T H TR T © | TS
T FAT T WET b ol feew & v & ora
T T 1 favg 9w fawewdr sar ¥ @
HF-IA (31T AW fawg T F@) AT a8
T B G aa T (Precession of equinoxes)

Fed 2
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30T FAR I, JRAE ST 3T T=5

— T o Hor
S A fe AT R E 2 A v 000 AT
Famfa= A7 § W o O S AT AT /
= 5 PR /

ot 2 ¢ St fieg 7, A AT e 21

AT FTEA T AT F2T T 707 A1 ,
N, TN A B A g A awem o
S\ ¥z ey foae A i == AT £ (R 7
.~ -~
-

-

S~ -

TOHT J8T T [97g § Hd &, i M
B @& & o 2ar @) fheg gt @ el
I fasm <@ & fou fer arr &6 ga 9 I
N @ | fosrmfee #a 8 99 fas daq
TP &I TFl Ui § g favg s & 9
S FA & GG WOT § I8 W g | qaH
-6 & AT (AW 1 ARe) &l faua o,
TAAIT HT ST Heb SFH qAT SLAOTAT B
3 HeRY e femar 21 et 2021 H I 24
A1 418 Rawen T | e T 7 6T A=
ST FEd € | e oAn Rafa fe et |
arZSRAd (Siderial) Fed & | T & fo adET
foga farg feem & fou sty Sea £, o
SH |EA T FEd ¢ | THh STIER FJ T <,
31a: ST § 2AfUehel (Tropical) ®ed & | e
A | Sf@ a7 e § WE H gy @l
dred €, o 28 fegoer afr wed & (F + e
= @, T & qE T B T HT 07 B A1 ) |

T T HT 2 YHR F A9 B O @
gfotar & gfefar e w30 fas 1 W B
gl ZRT FF 0 GRGRAT I 365 T ¥ B g,
oraH 12 = 91| 8| o gfd " % fog
Tl Tk T 12 9T F qfer ¥ ufq W 30 i

W WX 360 foT #T A« Enm, ot Wiy @ A
g H 360 AT § e B |

AT GhR H T=AT 27.3 [ H ger @l
qReFaT AT & | GfAeT @1 T 1 AT "
g (Fafq = 91T T 2) 1 ord: I Al aw A
27 &I B

27 eI = 360 AT, A 1 7€ = 13 A
20 T |

8. A FN THIEA—HIOT qAT F9F FT 71T F
IR ¥ AT W@ T S

TTf g = 12 T = 360 AT (Degree)

1 3T = 60 HaAT (Minute or small unit, min-
ute = small)

1 & = 60 fIaaT (Second, second division)

2% 918 60-60 & TI9TST Yiataehar 3Tfe & |

T a9 = 12 71 = 12 30 = 360 fo

(377 H 5 [ &1 =R AT 6 GF w1 W=
Bl

1 faF = 1 397 7fd = 60 Tv8 A1 =&

(1 298 = 9T 1 %l )

1 308 = 60 U (97 = 1 foepar &1 wfa)

1 90 = 60 faua

60-60 T [IUITT Had HIOT qAT I 7T
® a9 & U YRdE Sfqw § ¥ "en
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TIMAd TS # &1 R 60-60 HT W
qer & a0 A1 & 39 gARAT ®ed & orEe
FE AR T2 2|

9. I% ATH-IE URERAT = 27.3 faF

TfReR 89 W gF o BB o e g,
Sar o & o 2.2 o

STHTETRIT & STl ST = 27.3 + 2.2
= 29.5 feo

T A9 gF #r fem F gar ¥ oar Sue
YT AT B8 QX &l & | 39 Srma (Th
I &A1) HEd & | THH T=dqT U e FTURR
T T as @ pofig i g7 F sifers & (vfafes
13 39T 20 Fal) @ de G-k I T AW
e @ 21w 15 i A o9 g g
& fawdid g & qu gy < g, o
=g fafa & g @ed &1 15 T & 15 fafr
2, food g av= &1 oY 180 iy ¥ 1 ot ufa
fafer & av= qor gd # SR 12 {9 §e |
THH T N YR L G O qF dedl o, 3T
T gIoRT U Fed 2 |

180 33T a1 IPMT & a1€ o% I q &
fehe o @Er § SR g 15 T 9 g
SRR A 1 ) O G o B e e s o |
AT & | SEE T B0 Y |ET g §
T ¥2dl &, A 3H T W& Fed & | TEH
fofer oM & T 180 ST § Jferen (Fga) forasr
T 2, IHT @ TANT B § | A FOT & B
fafer @r 9ga feaw (a2 qor ger var fofa a0
g feaq (gd) @ ®ed 2|

fafert & wma—1. gfeer,

g% arg fedr d—2. fadar, 3. g,
4. Igd, 5. 9FHI, 6. U, 7. HGHI, 8. A,
9.4, 10. M, 11. Uehresl, 12. ZmEst, 13.
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off o o9 W atef =@ # of Tevr us S B
g1 oo mk H 3339 =z fafyr ey ¥ fme
Iwg dT § B

=ifr gar Sfeeamatd, Hag = @ 99 v
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Encyclopedia)

In his book “Surya Siddhanta” Latadeva (505 AD) divided the year into 12 months. Seven
planets of the solar system affect the earth's atmosphere and their name were added to the
seven days of the week, which was later on adopted all over the world. Mathematician
Gerbert, who later got elected as pope change the calendar from complicated Roman
numerals to simple in the Indian numerals.

In “Surya Sidhanta” Latadeva talked about the Earth’s axis and called it Sumeru.
“That the Earth is spherical, and it rotates on its own axis” was known to Varahamihira
and other Indian astronomers much before Copernicus published his theory. (Jewish
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for g fohererer wefbaar 3T St ST &
Tard Bar & | et sreaae /e § foRET genor
N TR FAAOT AT A T fopAr ST
E1 3 Case study HET T & | 39 HF &l &
fore fowdt & g feperdt sre-gmm & forerar )

Qferes ST H M FA g AT @r B
AT ff T & J9H g & fau T g
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¥ T U= I A 3o AHEEH B T & adr
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MR G G%TIT HIHT/ Learn Oriya Language

Odia & Devanagari vowels

d1g e ala @ e | & & g q] |6 |@f |°

HIM|S|5|3 |3 |®% |® | |& | T[T |30 |3 3
&

Odia & Devanagari consonants

F|@|a|g|s 9|5 |F|FT|T|T|5|5 |5 |0 A
e |d|aale|ole|ale 8|elo]e|e|d |0 Q
gl |9 & |9 |9¥|7|T|T |5|7 |o|v ¥ o
dle o |@ (@ [a|alala [# [O]¢ |9 |d |2 |qg
AAQRIA THERT Hello

daLQl@ gI9re Thank you
761 49Q QOII6I0 | HT =X, NI welcome to my home
QQI9Q QU7 @66 TAT HfT &1 R excuse me please
QL @m dgd HT very good

PA01 #0009 A1 =T &g e don’t worry

QA6 Q63 6@ TX IWT B9 see you later

2198 R6G0 A8QE, ATIUT HATT WA how are you

2INE QR A AW AT I we are fine

QU @191 @el THY ATH hUT? what is your name

A6-1Q A1 26@Q... HX 1 836 my name is

Q06 2948 O 88 @2 T |9 fhfs war 31fy T2 is everything well at home?

0q 8@ | &, qg e om o= yes, everything is fine here
0 JRQ QEO6 ? TS 5= T HeT &bl what is the price of this

~

@, A9aa
Y@ QR4

~ ~




MY T & T GER ATHBAT Hiear §
66 1IN QIR @R 2lCIRel Q@@I@_
From the poem “Bandira Atmakatha” of Gopabandhu Das

00 GQl8 7161 @A AdRIQ, §Q Qe A% ARRG QaIa
o foeprer A ST StfepR, FoR o 79 S0 39T’

Eternal development is my birthright, Door of my development is eternal freedom

ferfama 701 ST SR 2, SR deM o 2T 34 S &1 &R 2 |
Il

dl @lag 96 0oel aagsl, A6Q Yal 9ol A6Q Yal g4l
0QQOA AIRE 96 909 @7, AAR A6 AYe @lag
S St i a Atgdl, @ T e e ueE g
TR F1e Fd A 9, TH J0T ST S(ad

Whose goal of life is to seek truth, he is successful and happy.
Those who practice truth, attains success in life and moksha thereafter.

oraT Stemfa a@ ATHEr &, 6l Siad 9%a IR g8l © |
qT B T g AT § Thadl SR AR =gl e €1

90@ NG AR6 JAQIAE 986, A9R! Ald AR A6 @R QYT
Jo@l RIS a6 0@ 6191 Qlal, Je@I MG @26 916 aqT diql

IS ST el Ity gite, IoT T 5 el ofd e
19131 M1 B R T 1= M 71 | £ I 112 S ES o B A MO |

Prajapati has created this world for the mankind,
the Indra provided rain for the people,
the Sun, Moon and Stars are there for the people, and

Hundreds of rivers flow for the people.
oo & for SR F gfte s,
gaTr & foU g | 9@ e fhu,
g & fau g, T SR ARl @ 3ed Bl © R
g % fo &gl Afedt awdt 21

et g1 &ar & forg waffa &2 &) ‘SopeniT iR TREEEr & AW g faea iudy e @ o
32T #, 7 T &% el M & e 1877 T H BIW AT I SIrm H U A & SHEd O
SR HAAA-GAM § I8 Ik IR S« AEY i | 1920 H AN HEF H I TKET W A FIF
T AOER 9id a9 & AT @R d o | e & & # o I ANEN SwiEHg § | SR 51
it E— ‘Sraera fa=ar, dER SR, ‘g, N Hed’, ‘BRI Hiaar, Sl U S |






