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TWIEH ™ / Editorial

TR A I 3R
Knowledge Technology: an Enabler towards Holistic Revolution

QTR STfeler, Tet-fae, et onfe wifaar et W@ 21 ara & o St 3 99 89 W
qU-AT JaR SUHT, I IR ufateEi @1 | TeE uee Sied ' § Sady Ui g3 | arEE
9 o Sred @ Al F O, wEr # offers, ofR W iMd W R W a9 | 3§ s
I T ST 2 | 399 9l H Bl § IaTed d9gr | T SfEd F e dr ST UeaT agr |
fader & 9/ AR 99| B dEpfd § ggdd | W SR fafare diee emarst @ wew e |
B RN a9 @ A0 SO | B&Tehall Y 860 ST #e B MY, B a5 1 gu|

SIS, TE, PU, AMEM, AR e &= & fou qeer o #7fi9 < fomfaa gu
STEHAT T¢I | TS SR ST B TG | dSME, AL, b, a1g AN § B HAd W AE
oSl | AR 9T g3 | AR w2 AR foRiE yonfadt @ o faem ger | gemate giden
gonfrat S¢f |

qaq o, e Hifa § rf-hiad 93 w9 SEr & gerdr U | yihfae et # aed
T | STEfTh Hifq & IR @ET Iq YR &—

Teell SNt wifd (1750 - 1850) : oAl (WG - U, aT9), ScTE " &

TEd AR wifd (1850 - 1970) : Sotl (AT - fawet), o favwm, faga SaeT

Td SfrEnfn wifa (1970 - 2020) : Foft (ST - o), q@EiE, gEAT G (17),
d: 3dET (Automated Production)

vl SffEnfies Hifa (2020 —) : Feit (FE - a9, 9R o), A9 WA ¥ AR UEd, S
Ef%l"? ﬂ'@, Q?ﬁ% NIEEE 3R SUHIT 3T (Integrated Cyber—Physical Systems)

A At StEnfer wifq # i, gfRd, FEE SR I3 gonfeat g @ 2

Al loT, 3D fufém, Jaifea, ST Samton, amr Tamiare, Fafes amamant, 7efaa asa,
IR oM, TR, FEieq wgfeT sants &s § SEa § I, gau SR yene () §
g2 qCAT B W & |

UG SUHIHT I9dT T | Ui & e 9¢l, AEH # AY@iad 9ead, 91, g@l, "emd 8
Mg T | T, fEET, oI AWEE §aed-eradr § agad o W o1 & o, w 8w oiR
FAT A gE 9 & 7| gE re-afEd faem § iR o W i & 99 3 ¢ @
T fowm msfiw &fga &, 99a Suferd Ear m)

Ui faum gemd iR gg AHapias MHiat gEkT St €1 F SEae & T sraEt o
YS FIA & | FER H gebardl ST T AT Bl I SR IAT Bl AR T A BT 9 IR B
T AIIHAT © |

foepTe &aT 27 FanioT 2, JHas & iR faea fed @ off &) Ava-aa o gt @ dva
T3, AWM SR MM A HE GO & @ © | A gha Hl Uiddhid Al (Artificial Intelligence)

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



I faep, T I Hepii=d &l 3

q myfie e @ fafa 9w ®© F oama
Ted® 11| 39 Ag e & &9 § 98 ea@n
ST, 9Gd Al & A ghe qaeT & w9 H
Al (Augmenting Intelligence) FeT Sfaa &N
FEM g TT 9T g dae=T, foraroia s
SR IR ml A e B W e |
QHEATSAT 1 9al @ & fore sifees & aifers
QAT 22T AR SA9T HT B B | AR B
foeprE iR @i A & fed # Hepid
WA & AgHRA Afdewdr A w1 AT gEe 2
22 BN UET AR FRATET I off O 811 S Al
3FTEl W IR GUR o © £ |

qHg # g, W, ®9, W, T B gdqm-
AR S8 Ffa & @+ & &\ § | 9l A
Frat & oo yq@ FHfEar 8— 9@ 9 & g,
BT T FA B Uy o W Fed & fow
gl & I S B EIE B B g S
BT & | U SR UL S BT (I b
fofae ufseam gfg & & £

FGSX | MOET M A FErad el @l |
1950 & T F 0T A dRH =@ F fehal
T ehI Ufd s (KIPS); 1960 &% Tk §
e oY HHieheder fag w giforeet & d@&
g G% F AT 1000 oM I¢ | IR HHX
&0 O TG 2 Gt (TFLOPS), Tera =107,
FHeq HREX H 579 e o i foa der
T 9N & a7 § 1980 & a9 § 1G AT
Th1h & Had ard (eafe Voice) 2Kbps’}ﬁ‘fm
11990 % TYH | 2G T2iored aw-int & fawm
g AR & § 100 ¥ 1000 TAT U 3996 AT
TET | 3 5G BRTed daeieh & 1Gbps T G99
T16G T W FTHLN B @ & | HHX AR FaR
* TEIR ABR § AR, T § gewr, iR
HAT H FAW B W E | TR diedR o
TR R AWa gfg gfaela a@ar o1 @1
AT AT § Y B BT SR AR S
BT A W T T YRR FEM IE B dBR

HEROT T B A © 8 | FIX BRI
Bled W IR URSRd HM ghe § =,
I, T AR fa9T TR W TH #1 3MEH I8
TR, T AR IOEAel 99 2 @I 5 | 39
THIohd Tehrile I FaM-eh! BE el & | HeTI+en!
3fafq HAR (Communication), SH (Knowledge)
3R H3H (Cognition) Tehwiiehl qq=ad | ST §
Knowledge Technology A Tohd & | 3T FHTET
yaq & EET G (g w9 (SR, 99) +
ZIT) 2T, GTQJH Holistic Revolution ¥ |

forelt fagw it @ e & faw eRa, 9aq,
el STie shifcdl F HiY, g, A IAEA AT
# T 9T g2 | Upi, s, A qaredt §
3T d% faer srd-diad @1, @gha fodl afea
YT Pl IU&T & STearg IRacH, FETT, ST
e Soarstt | A S T&T & W E

Aef-piEd 9w i d@pa § AWa
Tl & B9 g1 | AT SEsgahdl & fh
T &l AeE § "Hadr-hisd a0 e
21| forem, @reen, gares, fafon, @oR, g9
e &=t # wufea s faem & ardE
Hepfd o & AMg waf, Hier iR oW &
gfer T &1 1 “atrer: SfeRet, Wt T g
ST AT T ST STIHRA | &, T@IET T, o
SATROT G8U & & 7 HRT |

“q g | geed | 9l 5AiE SAHare”
AIq—H 99 TH T Td, 9T H qaE *,
AN A9 U% & |

“qd WA= giaT: g4 =g o @it gdt
3R @Y W, I8 JW "I @l © |

ARG H HEP(A “qagia BT’ F4iq
S & HETT B AT HAT & | AT e
TASE g’ e gt AT @, TEd e
T foed 1 gt SeET HY |

FIAH H, AT H ARG G B Az
of, At & T iR ofF “Siisd SR ure
FATETEd” A Iol, AN, R Ebl T Hebed
g fafe @ |
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YRA F BRAT & § dran, fomr faafea
B0 §WE oF & FAryd fear, @ & H
YT fct ol | frerr &= o qwwr farem Aifa
TN AR ATIIST H S ARG & AT
AT & 3R i@~ Ued & | 77 s
& A TT A H IEW AT | WEAT g,
R 1000 BT UR H W1 T FHIELE
R H WAR GUR, 2015 H 81af T 3R
2022 H 40a1 T | REd TR dfeqans™ & fog
1 | & E ) e ol b oo [ £ M
IUHIT IATS i & fafmior g q=mr @t feqm
H 4 qEAYl 9B |

Heent @l qeg | fAra @ ol TR,
T, T, FHelT HITA TR =T Jare f&dr iR
TR qorstt § 999 2 |

HEpd IRAE 9TOTstl & S § | AR
UMY &q=aTcHSE & | S9! fafudl @l aufarar
¥ HH-GHMAT 2| SwiEHd § ARA J qd9ed
SITHGBAT & AR W G4 IRAT AOTRA &
fore Sug arERe fTEm g e i
TEhT ISCII (Indian Script Code for Information
Interchnge) T ARG HHH 3R ES A % fag
2R INScript HidIS &1 99 1980 & qare
H & 9 | R i e (BIS) § ST AT
ATk 1986 H YR EIT | TG Teb G[ThlS ST
AT 7 &7 | EHS (Unicode) fafd ST (Glyph)
T MenRRa | @t Fger Ty & fau ghere
FIErE B W YEEH W E | A ot @
TYIEETS & 9919 & U 9T ganT Shad 2
1991 H ¥RA HR 4 ARAE HoRl & g
Tl faeTd (TDIL) 9O & fohar | wisfie
IR H & H W ARa & ya o -
TR, IeTEXI-Herd qdre Hisd SH@Hd
g1 7 a9 AEe ZiEasE A (NTM) SR
ff & fFar T &1 SRR (OCR), Yfoeas
(S2T), 9IS aras (T2S), aid AT (S2S) &1
[T B3| IS YR & T AR

q TGS (Transcreation) H AN B TBd F
QeI FoTATHSD @ I TGl Tl | TRYRS
gfhaT |qad & | dfged & IR oiR 9o 9
T RS Fhl BT Fad e fafiee 21

Hepd AT H ARAE HERT P TERAT 2 |
STHIET F WA ¢ Wi oF & SR | g9 &
AT “SAMER: W 9”7 G qEER WH OH
21 BRI a9 qd qRd | g awer] fase wefy
FHOME 5 AT I %l SRS B ZT Bl o
“gar swged fremm fafe: | o e Aem
q TRed (A Srafq wifaes gfte &) de
o (e sraiq srenfcre g3ite /) 9497 YR
T IR U B 7, 99 €9 Fed & | AE o
g0 SR =l &l @M & Sed @ orar @
SR Afs TEE ¥ AW U A ed W@l
T Ty F STged T AN YITEd e © |

e ¥ fapfaar o Suerr €1 et &
TIRT ¥ Sfaa-afaq @ fasduor 99 g1 g
Td O & W W W@ aTE § b he
TART G W YT 3R A-aar & Faei W Har
PEICECES Il

SELLTHAATSSHE  ATCHTIHEAATEA] | AT
BT a7 Rque: | | 3ar 6.5 11

AT I ERT STUAT IER Y, STIAT g
T ®Y; Fifh AT & AT A © SR o &
YT 9T B |

el e o & SfX ffwema o &=
Tl 2| 3% 9 SR yaiT § Aeedr iR
YHT W U A guE b off e @
AATS 7 |

gEtEa el & gehild (9 999,
i) 99 &1 ®agfd § EreR 9Ra! g r
AT AR !

A

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

ST WA | Qs 000 &l qoct YR
Increasing Role of AI/ML in Language Technologies
HET FARM

Mahesh Kulkarni

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

A

FEW iEHar & &7 H 1966-1997 % IR AlEdl &I @Al @l T X IH &F 4 JER TR B
qrer-are R ST STeraAT 1S9 AT | B WS T Wi AT GEER (), Y
g & § Af9 STgae yonel iR Woer Yrenfifeat § SrEen @ geaa e |

i, GPU BT & M IR 92 UM W A9 6T T4 22T §2 I Ihfae T JHER0T
¥ U™ wl AR R |

AT W H SUERT @ AW At 7000 WIS SR Al & Y, Wedd WO Uh SRE
SUARTRATST B A & o0 TEHTITEE Tdd W@yl Jedq a9 T 8 |

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 - TS - SnifeiyEw gefea

CAT - & - PR AR A

CERT-In - HEIRI - 3 - ARG FFX ATUH Iiifshar &
DARPA - ERUT - Y&l I~d AU URANHT TorT

GEM - S - A E-HThewE

GPU - Sy - JitheRe GERT g

GSTN - UEAUT - A SR AT & Aedh

faTT BT, ISSN @ 1549-523-X, @t : 20, 3% 2, ST, 2022 7
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INSCRIPT - gf&pee - wrae fafu

IPR - MR - difgss Huar stfesr
IT - SEE - AT YRR

MAT - THU - 99 SIS g™
MCA2l - UHET 21 - HURS AEHA & HA@T
ML - THud - " @t

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

NLU

5
7
;
E

s28 - UHIUY - wE g

SR - THEAR - {99 YEdH

TDIL - AZeMEud - YRAE e |
Yrenfinr e

A AT H WG T UTRfaed AINT THERT
(TTaerdY), Sfefpfaae Sefoor & & § STgEa
I TART AT T ST B B AT W
A Pl AAAT AT & | T dAiedied, §d g9
H sfferpwie, dEd sfree, Wee ZEde, g
TR, TR Jehd, STaIHe T hba™ 3R
& |, AT B AT B AT BT 6 B
fear 2

Efrea wmifa 7 aaa 9 g @ o fam
T I A § | TEH B s e TRl
Z2fEoTE T YA AT BN ST @7 & S I8 EAR
e Sfae @1 U AT ST a9ar 97 @ T

3T 9fg Te R 3 & aR ST

“ush FHIER JEAW FEAH ® AT B AR
e U & T2 fFua F@ & {90 den T qwan
% & a8 wra 21
3R gfafkar & § Fem weiei W emenia

T | Uit @ gar ®, 5 CFauads & oar
T oAl & [0 98d & &el Aftd 9
2, iR onfefpierma Sefeem (Al) Suamreharst
H AR AT WS Feh, Giharet @&l
AT F SR AR &M & & ads &l
AT HYh Ta Bl B F qRAST TS
T QT ", w2 HUMET 17 qhAE Bl ST
T TEdT U W R, v A A 5 a7 9w w®
ST |7 WSS T T WS, a7 qHI AT SIS,
W A & fau "9 7
TS, TIME A% & AN TE E, B
e, @i o, ARy g, e g6
SR Ue I, dAlede AR 8T HB B AfR
IS HIAT & | USNe-FHE T 1 14T A © |
& el U #T a9 3ferss THE &1 Fehal
3.
A @A
EZRl
farem
o W 3T 3R TR
o T Tiasfiaar iR ufaed
Hfa s 3 W ghs (A & U uw
oot T G AR @ 7 fafve et o
TTE & AYE SFIHAT ® o0, R a9 ww
g g 2w | frefafad fogelf ™ far
F B AR E—
o UrERER # qA R TEQ g FAfEt
T THIEM : T3S & ATHE AR TN
H AMH-TTTRA fIIustar &1 379 |
o TR AR FTRIA : T FUMAT & 54%
FHARAT HT 2025 T HT T o &
% fow Frow (Repe) Te@ &1 Seea erl
2018 W i RUiE # rar frar war 2
o il / I TEAT : TALHIT & IATTHR
& o sterfd, =@ #3 arg Al GDPR
(AT 2T GIEU FgEn), PR / U2
T |
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HE9T BRI, AT GrEffRdt ¥ U/ uHud i dagdl e

o 3T IUQEAT : (ST FI&, THAMI, T,
&, AT ST / Ieded & foTg i)
32T T AAHTERN T R TOER H SR
F T & AR EhREa Z2faee iR q9i+
AT g ® Fau™ @ 81 e fage 9
THIS, W, THEU2l S99 [t adas
fefted wiewml & Ategw ¥ fasma 221 Sa=
BT B 2 A fafgear § anfaer € - o,
qTe 32T, difsal, Bfd, 9l §U8 1 36%AL
TR B-3TeTRT &, 3K Ha ey, 73%AL
Uity fhar 7 foRell w0 # wfy, difsar, sifsar
T T 327 & AT HH B 2 |
afl TR I B SR A AT E— T Bl
STERT § AT, S SUART ST STEN R E
27 IqAL BT A1, THE M Meha & g
faa o fomar ST =nfe
o TUHAT AR T
o I H AN & IR H SfwaiRa frm
o I3 HIfSA TB 2 Bl U, F& T
BT - S THSE (32 TFHHT H)
o S Y I, S QISR iiel, FRer
22T U, AT

HOAET : 3 Al Fi?

1966-1997 &I TTE b 3Tafer Fer S
T — R T omHa™ § #9 o9 iR s
F STIVE fRaT T T AT 7 TER Wk 3R
RIS SR STTarT @1 or9a foean, fres ae
o H HIT g% | FE famadnd S 1966 AL
SATE i FIwadT, 1970 : WM HEHTHS HITA
TOS HT GRATT, 1971-75 : TIME il &l
Jafer & fog RFER A9T9oT 9937 &% 919 DARPA
o faem) afeT R §, 29 a9 | 9 &
e U R § faaed foaE T 5 v 58
oot it § eud ded¥ UeeH w g g
ALS5 ¥ 10 90 | IHAM |

A 3R, e A & T T IR TR
e & Tk AT S 9 T ¥ oEw gt |
fa9e w9 & HemId § e &I i ®odEr
2, o & 2uam & e 9T w©A & Ay
MR FF | Teg $T | T4 2021 T, IfdH
gihg ST IULITRA] 4.66 X , SAdih
ZIHT T 90-95% @I bl I H2afhT &
ST H B

Al (enfefwfyma gefae™) &fiv 10T &
AMERT T TN, FIHE AR refaenst &
FE HH B ads B T afenfoa fFar &)
T T B arsl, BIEd R, g
sfeeee, A e e, J9a das
TR, T e SR ST 98T BB o
B X HH H AGE B ¢ |

2022 ¥ 50 3RS [ZaATZH Hae B &l IHIG
g, 50 aut & AR AN U e e &
Mg Aftash § THE FE B dbHie enlt iR
2069 T IF-AAH THH QU e & At
% foU IAR® BAM | SMERE g2 &1 T 10
Wrmfqe gfeq S - oS & Jedd @ e §
10 T AT BRI

TP W A UF SR IUGNIHRAre i
AN & T qgvTTEE ofdd "eadel qeq a
T B G R H 7,000 WOTSH SR difer
H IEE (haT T 81 YR § 2R Ui 22
AR 9T UH 9 3 R &% § 2 999 & | Th
TEEOT & T H, SRR iU 37ehel 9 ST
qOTST Bl QUTHA #ar &, od b BT, Afde,
Fafer el IaET & qre-aTe GRA-IRET oty
7 off foet ot 2
T 39 F SO, T IwmRate & faw wga

9
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Y & & o0 SioRieiaga ar gurd am
F GHAT HA H AME B AEIIRAT BRI |
THEHT ST T IR A I Sasd® ¢ |

SUANT SR |1 & agArdT arRlt @ i
ff 9g @ &, 9 AW IR gonferdt § yafa &
fow v are™ & | w9 @t F i 3 gt
T JHERTT (TFUA), iRl efaoa &
& H SeEAE WA B & S P B AW
YT T GH I &HdT ol ¢ |

FAT IS0 T2 3T HA

IRade % Fedqol geh 9% TN W dA9q hU
TT 2T T 3R GPU HHA, Jeak STfehearar /
TANREH, HFEaaY WehiH —Tensor Flow, Theano,
Chainer 3% MXnet W& %Ha® &I ST 2 |
ST ST BT SUANT B aTel STErHIST
AT UThfqh WO 9937 (TAU@Y) SR 6
TR iR e faom (IPCV-smediEd) =
AR Bl € |

A (SRR AT e iR )

68% T Al H wd €, 22 A Wi,
fafe=r aiferat, #aw 7-8 wfaera ST THer Tehd
g 3695% @ IOl W go/foe T g
g, Wi ®ad aId @hd o | 8w g o
SIS (S28) W9 BAF FEmEReTr faeed @t
AR & |

T AT UTRfcr WTOT GEERT (T
), snidfefsrae gefaerg & &= § s
F SART fpar & S FREX & AWEr A
T FAS B AT AT & | Ui AT AR
ERT Al I Attt oY fafad ok 99R & fog
SUART I AW AT WO B HIHT B L,
Tafeh TATAUT TEIREH BT SYERT Hieh Il 3T
AR T AR BT 21 29 ST SuRa
AT SR (THUESN) WME S dreRnt
TR & N &9l YSH FAT &, AR UIpiad

AT TS (TAU), areriet & G99 bl
AT UGS BT & |
TAUEY SYRIT Thicieh WTST § U1 AT SATarst
Hurfed SR U Hd ¢ |
TAUE STEUH % Hg & frefatad § ¢
o T T W= et (Sémd, wHud,
TEAR) |
o UH-IT YOI, dAreare |
o TAAT ERYOT TR FEAT A JoTlr
o Hfud R sEfaiad U&dm |
o UTHfddh WO W - &I, F9F-IT,
dAredte, gaad-fasasor, wraar-fagaoor,
g Hifzar-fageor, anfe |

Rfvea Aem | 9 AgEa
AT (M) & qrer R o SUSIOT/ YOI hl e
F & [0 gq €9 § TR =qehl Bl AETRAT
el 2|

o 337 HY T H|

o I HY WX &

.éa%%srﬁ?ﬁ?ra?{

o 3R AEY AT & WY FArE HY H |

T 7 g, T WRAE AWEhd s
WSS (I INSCRIPT), WeReT & forg gfenrs
3R YeyE & U iU wive ey & SuginT
Fh EA fRAT ST @ T, R off T 'R &
g # gHifaan €, 99 {6 See| § o
qULT | BT A F2EE HRIE TRIET
H qHLT FT 8, ATk AT FqHA F Hafod
e g2 ooa off Wige ¥ 39 5 uwtas
ATST H 2EH I, S [Afredmd, aar
AT fIqwaTs | H5 Sered faharst 3 Aot
(o fafsre) e & fafawarst (Seewr A
3R fmar - Geeta, Gita) % T & (S IER)
Sy fu 2, dfee aft &1 721 | gafu, Hefa
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HE9T BRI, AT GrEffRdt ¥ U/ uHud i dagdl e

STAE fashartell aR1 UHT 9ot {GQrearg b
AR T AN 3 Bl AETHT ¢ |

U% AR HET, AfH Wi P GGRAT Bl g
H % STEl YUrEdT ard LIRS fawed
g, fa9w w7 ¥ 9ndm womst @ e &
fore | erdife, $radE SEuENT & T SR
SIEISMETT, THESMELATE, qYHR & ded (e
T ARAY Bie & SUANT dl THRIRST
T 1 9% 919 &, WE-3U, B & fawE & o
GE B FAH H Ghd © AR A & A
ZAHA IA H Fohd & | B faoee § 9'd
T2 BT T |

ARATT ATOTetl & q49 H STaR iR o
T SO & Rl dI Uh qel GET & |
Tderh SR wr sare srafus s e €
SR frdt fase S & He § 3% ¥ FaEr
FH[ | Tk IEE01 &% & H, qH <& & g
AT SFehdl AT AT ik S & fag &
TE T FhAT & | VAT & AT AL e
foeen &1 & |, 9t & oo Suga U seree
& 2nm ) zafu, gt o 'r-em & o e
Tl # GE B A B AR T & aqd
W U BT Uh JAGEET S & | AL, AfeaAdr
& HROT R FE1 I foh OGN STATed &
e ff T T2 &, Man in loop 1 STTAAAT
%Ié’ﬂﬁ"’{, W—WWQ’%‘%‘T%WManin
loop & T SATE T &M B & [T G2 &l
A T qehd & | HYOT HAAE TEM CAT T
T FA-BHd @ T

UEd SUANTRAT a9 & o grefed far S
M AR TH T2 3fed SeHE Iqaed/Ia~
2, A 91 H UH geg 229 B SR o S|
UThicih HIOT JHEROT & # o &1 Age
F B AAAT IR § T, AT TAIAUT B
BHNI 3SRl BMT 16T | & F=ifeiiad ardi
W M T B AEERAT S
o T3S/ THUA AU § SUART & fag 22T
afedq Wl Fqest & god & g T
BN H YiHeH § ghg |
o R TXHR &I qHT TS, Faral (T3
FE) P TG 9ERN H G
o AT €T H WA THR &l THT dqaTEe
qul 22 WRAMET AT § Bl ey |
o WM YW 99 & dag H usp ifd
BT AR iR ikl &9 § 9RT @R
B qH / BE AT dqEEe W 9§
B TRy |
o I 22 WWIST # <& df & & &7 f=rm
T Aifq BT SuEEr AT Hehar 2, ST
ST, fEdr ofi iy T |
o STATE/AATIHI 1 TAfer T &
T e gfaea [T9rT & el aete @i
TEET & fau MeiRa fear s |esdr
B
o HZAR - = W Y9 H qnfad A
e SAfefe Hedt & oo W Uud H
AT STATE STl 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
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T AT HiEfaT 3R fraRer yomet &t fasaasiaar ) w e
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Fuse Replacement Modeling and Impacts Analysis of Fuse
Failure Probability on Distribution System Reliability
T I A, T TAH A 3R 2 A4 FEE
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AR

T IR g S8 gram Ul @ fEeaar fasauer SR an g [AeaueT & fau s 100%
foreeir AT ST ) dAfRT g uReed ¥ gE gwRom WEl e ' e @ o daeasi
B T & Taie U st fasaeHa amafd @ Wi @R w® £ A9® 0 W fawadnadr &
AT ®1 ST BT BT A [9aa-iadl qedice Jshar & R &ar 81 39 99 § |/
o Al B o G OO £ L o [ s | e O o A 20 ) O Bl | o e 2 B AR R o e
Tadl & 6 T @ faeadr @ gwraer @ e fEeiaar T W 83 g9E 9Sd § | 39 9y
¥ g fepd et € 76w @ fawear @ 60% dwEer & are, fawew @ fgesaar & oo
WS GGl 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.

& 1% ¢ [qaXor gonell i fageastadr, safad oo, STufeid shrae And, W hl fwadr
I HHTEAT |

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

FoaE aRged ¥, faawer gome & ferrEsEar
fasaur W s am faar s @ & H:ife
80% SUHIRIT Beprae faaeer gomal | fawadr &
FROT BT & | FIRer gormelt § SIaR W R
% IUHT & ©7 H T AT BRI &
qreT AT & ' GRTHE SURT BN & JATEH
el 1 sram Ryl &9 W few @
FET AR 39 Auqe fewy @ A feew |
ST HEAT & | 4 G U SUHIGRATSAT Bl
ferreer MTafct gare e | ol ueh Stfard gienr
a1 aaa d, GRETEE SURT wH-RT
ATEgFRAT B W Gfafhar & § e & dahd
g o zow faeew & fou sfeetaar 7 gfa
BT 12 Bellich, Ura) fHeeq &l feaadr
e SuRn & fafeer favear @ & gumEr
N HAHT B & [0 H TAE T & fhu
ST gH & 1 AR, BT ®d B Bl FHIE B
@ BT B gAY MU € ReR iR
g, dfeh I HET & SR 3T 3% @9 g9 %
o & fog Sfea foem & ara w=nfug e
T AR | g SR, W UF G ad § AR
Set o §9T & Jet SUGnT AT ST 1 gafer,
W N Ifad @@ SR JSfeT, e
THES AN (ECOST) STR SEfad et (ENS)
B gAET T B B ThaT ¢ |

T8 U Pl Sed v yonert & foreraiaar
AR T RS & B Hl GUEHT & THE H
TR B & g [l &1 ® ©T fawaarn
& TS BT AT HET & | SHS 91E, AN
I feraeaar fawuer & G |, 33 9 #
STUTETT EhIEE AN TR &I HaAi T
BT B

2. IR FIAST FN Ak

e § Rel &t fawaar & @ feea-aar &
T—IHT B & [0 9gd a1 #izq suded & I

F 1 RS hesASe &l [hedr X Higd &
gfaffe war & | a9 R W, TS 9Ee
T H Said WA 1 § HTerd &ar & | o off
e ® i @uar o & @ Wy @ et
FH BT ISAT & TIMh QU0 HFTH Bl STAT
foRar o1 | 1° 3q Rafd § | ©9 1 9 w1
2§ TT ¥ SR R B 3§ I g1 e
FHT, T T & bl & b WS o | fou
g AT ® SR faww w fafern & d@m 2
o fufq # R @19 @91 & =®9-3 # 9
ST g1 w-EdT T off & gaar ® 6w
HH FH § e & A & (RA4), iR R
YT STTHRT Bl AT B & oT0 TehaTd GRET
o el B (R 5) 1 39 Rafa § ww
VA1 8 B 2 § A@r g iR e @19 =
5 F ST E

)]
Normal State
Fuse up

Aundesired-trip

 —

(5) i

Relay
protection

1/
A:mn.num-m Fuse down |(3)
Baek—up."-.:*"’\%
[C)] tripping ",
Fuse fails Fuse starts to ’
|l ——

to operate melt
Muils-to-operate  (2)

Tripping

R 1 BT #e3eT qisd (4)

3. W UECH W [ qEEE

Tt T @ie dige & forw, weayel faRor Jeas
fraaaar e siea fawaar @@ M, Sifow
U & fo smede srafer au iR faew &
oo anftfer smeest smafer Ui &7 gaat o
(FHIRTT 3.1) - (FHIRIOT 3.10) I FeEAT & &l
ST Hadt & S b e e g

A=A (Eg3.1)
i=1
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U= r*A (£g.3.2)

i=l1

Zn:ri*/h
r=-4 =7 (Eq.3.3)
Ai
2

foe Siad e SMgRT (SAIFI- SystemAv-
erage Interruption Frequency) J9 & IR TR
SUHIERT ® AT & A B @ ofEd qe
Z1° SAIFI & TUFT THIHOT (3.4) &1 SUANT
e B AT Tl ¢ |

n

D N* i
SAIFI == (Eq.3.4)

>N

i=l

foeem sfiea B @Rl (SAIDI- System
Average Interruption Duration) I8 fuifa =9 &
oo u difed T % F FEum & SRE wE
ey fpaeT oteeT Yeel AT ¥ 1 aE gadih
foreft fagw a9 srafr & S fafere aes &
fore fopell off g™ & Fa @HF B AT 2|
SAIDI & TOMT FHIROT (3.5) BT IUANT Hieh
& AT T B |

n

> Ni*Us

SAIDI == (Eq. 3.5)
Ni

i=1

T HIE FAT AT BT &, AT Far Bl e
& o0 SfEd qog & T B F g
ek SMEd THES AT ahih (CAIDI) H
IYAT foRar ST ¥ 1 CAIDI &1 TOMT GHieRToT
(3.6) T IUGNT H¥eh bl ol Fehall 2 |

Ni*Ui
CAIDI =1—--

n

Z]Vi *Ai
im1

SMYfl I SUAIAT I A HaT STA
aAHIF (ASAI) ERT AT AT & | Tg FIhIH
SUHTHT &% dMYeh JaT THT (24*365=82760) AT
uftwfee faifdn safr & gfawa @0 afafafee
AT & | 39 FHIRT (3.7) | g fomar war

(Eq. 3.6)

T i fr I o ma ?)
SAIDI
ASAI =1—
8760 (F437

STrEd HaT I ahih (ASUI) 3T
T STITAEAT Pl AT & | T& GABih ST ©
foh ek 1 fopel anfeier ar ffdse Raifér srafer
fom ¥ & a2 (STHAR W %) H e H
T2 | 3§ qHEOT (3.8) § ufviea foar R ®
S fob e fear m g

SAIDI

8760

srafad oot a8 ot & 99 fawaar srafer

% TR el fear T B 3 guHEer (3.9) §
RS fopam T & S 6 T fear m E

ASUI = (Eq. 3.8)

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

ST BhEE AN, FHEES b U ST
Toll bl AT 2 | 39 FHIHLOT (3.10) § qieiea
ferar mar & S for e foar maw B

ECOST:Zn:ECOSE:iL *C*L (Eq.3.10) (Eq. 3.10)

IR et § fawaar ¥ Ai, LPi &T
CCDF, aiftes @&l 99 Ui, LPi WX 931 @3
Li, SaC HIdi &l &7 n, Aehl Hl HA Gl
Nt T&T YA Al &0 G@ 89 M 2 |
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4. JEAEA YEfT
gg @3 fqeaiaar qeiet § w6 fawedn
T FHTAHT Pl ST BT © | eIk FThaT

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

I Prepare Input Data |

v

—.-I Select the Fuse Failure Probability I

v
| Opt the Network Contingency F

| Calculate failure Rate |

\2

| Update Reliability Indices |

< All network contingencies > >—
yes

All FFP conditions >

yes

—

Post final Reliability Indices

o 2 faeaaiaar geareT 4 wqo fawaar
B AT FT P frg gEnReT

TOT 1 : 3F B AT H TAYE ST I AR
AT &1 TAYe 220 § @E T2 AR A<askh a0
e 21 @E T A g W@ f§g WA,
SUHIEASH H H&T SR &l Gage a2l
g1 2% T H YRS Hedasm Gea, gl
ue qua, fafT aug, aEa & a9 SR e
faaar 21 st € |

O 2 : YE WS W [Ahedl Hl HUTET
¥ qafea g1 fawadr @ Seaw & g% @E b
FHI S & | A8 ARl |9 A BT B R w1y
F fIwadr & F9EEr & g gl w e |
T@T T ¥

WO 3 : SAANE I FHIAT [aRoT eds
SRRt & ¥ W YAREid HAr ¢ | e,

U STTRRIRAT WIS STUTN T Hafid &l &
ST U Tl § Ol & | ARl & JHAH b
T, U WYl @ & A SAERHEATA Bl
TI et foRar T B

TOT 4 : Jg WO YAE STHRAEAT & (o0
fwhedT aX T SRR Rl T AT BE TS
fawa 2 S &, @ 9 39 99w wist & | @
UTEeH H Aeaqel &9 § YHIG HET | A,
T ATREARAT H, @ fdgal @l e &
A & IR T A IS Sy & STET
TOMT &0 AT &1 FAd H, I AW B TdF s
fig & foo fawaar & A, eSS s@fyr @ SR
I ST Srafer T U e & fore AR
fopar Smar B A, r 3R U =9 A & 3T,
ferera=iiaaT el T STerae fhar STar & 1 I8,

affd ishar fTgaR am @ T -
Aup =g * D)+ g +{ﬁ?§f§%} (Eq.4.1)
ST
A, = [a®ear & 59 T 100% AT %
|qre | Blar &
A, = JUAY WIS Ulge & A LEEH
I &I fawaar &
Ao = TwET X 9 T wlerd B &
App = T B B W e B Bl T
P = ®F & =@ & Ak

P = @WEAT 2 % W #™ T E @
L, = @ & darg
IaTET & for, Al B9 10% FI i faderar
N FAET W AR #Ad § A arfaser 3 @
YA Fh, R off @i fig & fau fodwsear
T N AT T YHR BN AT Tl ©
Ay ps= (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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ZATI P, H 0.9 forar mm & &R P @ 0.1
foam T & i W 10% e & 9
B H H fAwe e 81 34 fgan # A
& AF 0.065 forar T ¥ |

5. ea® Trara

TR fFT T faaRer Jeask @i et o
3 ¥ fe@rd € | stemae fRar AT Jed® RBTS
Bus-2 YUIGl &1 U f&&m &' 39 weas &l
SUIRT X 1 BRYT T8 & foh fepeaigar fageror
Te & F faaor qeasw & fau R Swr @
3R Tad Jead # fafe= wer & Susiemeit
& WY UH AT fIawor Seask 21 39 Aedas 4§
W%WW%WWW%IMWSW
ieeexplore.ieee.org/document/76730 T Tead |
J&H WIS & JEAT 69 T 3 4 Fiche ShT
(CB) &1 Y& 11 kV & 4 Bl (F1, F2, F3 3R
F4) €| 92as H 20 TERET, 14 FEIEEOHT
&, 20 | 3R 22 @ 9iEe §| qead W
SUHIEIST B HA HEr 1908 | fafwe @
Uige SR SN H @Ig T2 arfasr 1 3R
aiferepr 2 # fe@mar mar ® | Suda arfaeret
g @1 I T & 6 F1 3T F4H 3 Wisd
N FA § FIE AAfH 9R E, TEih W F2
T gAqH YR (2 ITHE) § | WIS F2 & gl
e WY W d J2 e & Hih 92 AS
UEe Bl & SfR T aleeel & fhdl oY gRads
& SATAIHAT TEl BT B |

U YR | 0k 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 SUueT & & fou qie

e gfaga ® (1)
e uEed b= die dised w
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
qfereRr 2. @IS diged T @ifsT =21 (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
drfcieer 3. faeew faaeEar 22 (1)
Si1 812 S13 514
F4
LP16 LP17 LPIS LPI19 LP20 LP21 LP22
7 S8 50 %10
F3
11 kV
_.,B( Lt LP1 u:; LFI3  LPI4 LPIS
F2
él.ﬂl énpo
he /81 82 _s3 A4
EEEERE
LPI  LP2 LP3 LP4 LP5S LP6 LP7

e 3: RBTS Bus—2 [Aa70T dea@ (4)

foew &1 o fomame faa & oiR R fasaror
% IRF 9N @l ¢ | Aeash & U ARa-ged
ferretaaT gaeie g fhy Srd & S 6 9%
¥ ¥ iR ufRemm <= aifrer 4 # gow Mo oE
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zq fasquer & ERM, BT B 100% Farad
qUEaT & w9 § forar S @ dfed awa H,
78 T TE §; AU, WIfId BHES ANE SR
oAt H SYf TE B & deo F yurg fagawor

Al & /T AT AT ©

WJ YR WA | ECOST | ENS
(kS$/Yr) | (KWh/Yr.)

100% (Base Case) 74.04 13220

90% 86.20 13880

BT 4 100% SR 90% IS URATAT HHTTar

% fou amra qe foeraaar gawie

Tg TG 4 § IAET T FhaT & 5 90%
WS GETE qWE 6 A 100% FES 9.
@ |q9EAT & Rafaq @ s § ECOST 31X
ENS # AN 16.42% 3R 5% &I gha &8 | o1
ferra-aaT el {T W9 & aRErad S9EsT
g gwifad 2id § | A, arfaeer 5 o frresaar
GEARIHl B 100% FIST AT TTHARAT
(FF H9) R 90% WAHar & T AT & |
QAT GHEAT SR BH & Tl © | 98 faeed
AR AT faeEdr gadicl B Uh 9
guifad UM | |HT 91l PP 39 9 | S
forar T & SR uRomw | drfer-6 § gm0
e

W3 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

gifgeRdt & fau o= foea-adar gasis

qIRT 5 F TE AT S Gl & {h 90%
WIS IR HHTEET &6 F1 100% B IREme

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

WS URAH 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

aifereRr 6 ¢ A= we IRErad SHEErel &
fo foeeriaar Gawi®

arfereer 6 # fafe= w9 fasherar ST
% foro foeresigar aRemd st €1 98 drfeer
6 ¥ T T b T T B B B FWET 9¢
AT &, o faeew & frasEar #9 8 S
N AR Aferh SAfEd=a a9 & g ECOST
3R ENS oY 97 | S gt 9§ I8 e
et & fob foreresiaan qenie § w9 fawherar
FHTAT FHTAST SHEIaeE [ra-adT fasayeT &
fo arafas ofR Sugesd 9RoMT Y &
SR SURTT % STYrad @@ R yfreamd
% A ¥ faER 9eN & 2|

e

g U F fawhedr §HEET R SHA B g0
Rreen faae-iadr qedieh fehar &1 faear &ear
T fagamor, fafyer aftares dwraemst & arg
fopam T € SR aRoTe SETEeE © | 99 @ad
fafa #, 60% W AT Adwdr & 19,
ECOST 3R ENS H 5 %8 &I Jal H A 36%
3R 23.07% FI (& &3 | T8 AT foraaaar
fageeT & W9 fawaar 9T e & 7ol
® W@ifhd FAT & AR faed @ e
e & fou Sfud wEvemE STgEr & f g3
AT Og I8 e feen & 6w
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o fawaar & 60% HWET & dre, fed &
TerraeaaT & oI 9IS 0 SeaHT a3 B8R |

B et anferenr

Annual Outage Duration | aTftes T3 srafer

Customer Disturbances SUHIHTT EHIAS

Distribution System T gorat

Energy Not Served STafad Hat

Expected Interruption Cost | STUTET EhTae AT

Failure Frequency fawear &

Fuse Failure Probability | RS & fawaar &1
SEICEI
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[N

faftrr &= § 9wa fawoor & fau fBfed s99r 9T (Digital Image processing) STTSRISTIA
SURTT & T H YHS TIAT & | P & el a S B [OEd], TG B bAl fFEE & g
BT (STRETE) HER-SeRd SHET 5 7@yl areH fGar 21 30 IR § @t S il
fohe qEaT Yol T U WERTEY YEIad € | TEd T Jieiergy &l qiefor Tueue FlnER
B SYANT Hih [har T B, foras ooy 98% gfsterr gl iR fasfad e 389 2ede
T 95% TUET FHAT U &5 21 39 IR F HY & ¥ Rfrea eow wafin & wed iR sty
& ATIT W AN Higd [haT T & oF & H & § feffed so9 uafiT & SuanT & dsd
SfonTT, i oI wH@ Jau STfS | IRIRS TIaa f goet # fRfed sae TafdT qedre fafe
AqEEl H AT W qAE AR HH IHS GG &3 © | Tg THAT (Ihdl) U & § HIY 3R
ERIE Q& IEURIGRI (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

TSI Wamtar, ISSN : 1549-523-X, a1f : 20, 3i 2, SFUA-3, 2022 19



UGC-CARE Listed Journal ISSN : 1549-523-X, & wamtet - 57 vd eyt e e, au : 20, 3 2, Ue-5d, 2022

conventional strategies. The study presents a concise study of some of the current Digital Image

Processing applications in agricultural domain.

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

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

Imaging, Agriculture

1. 9=

up Fefegaeel # i (Agriculture) TH
Teaqol fewam & S @l & o stagas e
3R U9T YeM &l & | FaER SR faeme &
& H yid 4 P & § uh R wifd @
&1 ga drenfrent & e F fatrer srarEl |
AT YOl I SUANT ek P @S hl &HAT
#1 foR fhar &1 3 & # 97 ® faem @R
TR S|l 98 W G¢ & | AR, HF
T ITANT TETAT (automation), FefiTeR<oT, fagrst
JUTTEl (expert system), [RHTE FET (Remote
Sensing), TIETH (GIS) FRET SHUN MR
FY TAET W Fe@qol fased o & fog o
que gomel faefd w & fow fear o T
Tl e & H it 321 ol iR Rere afeT
P ATEYE § W w9 " HY T &
el 7 Sugeaar SR 9w wfaegartt enfe &
& § Uh "yl e e § | fefiea o
JIETET (Digital Image Processing), A o=
(Machine Vision) 3 W EEE (Computer
Vision) faft=T ufshamd & fepr Swamr w@anfaa
YU &0 I § S [t Ig9al &l gfd
& fau forar srar 21 iy foeme & srewanT ¥,
T B[S YL F9T hl B B <l
% 3R 39 YR & & dgdr F fhsm ST G
T -0 AEE ST w9 ¥ fawiad g
U R STHTIRYT YR ST A7 W@l § dli R
SifeR T T FHTSHRAT T a1 @ g0 T

FT Th FdWeHd HER A7 o1 9% | 9Rd UHh
P H AT 97 2 EE @ 70 gfae
ST Gt W R ¥ 1 I=T SUS SR OrET &
forg, foram faft=T yaR @ wael & & Sugw
W TR el wawl B 99T B & | 3T Bl
0 Tl & forg fasiosar & fau st afemd
TR I SATALIHRAT BNl & | FT & fow SwT
Y AT eI 1 SUGNT UEd SfR wias
% gIE | ool F 9¢T &1 Bid fIA9 (Image
analysis) P a&Iet & IR-foerprd ST &
fou us gl ST B, S e dR W
FY g § IUA fEar Smar €1 et
(Images)ﬁqﬁww?%mﬁﬁ?,mﬁﬁ
T g @ At fefvea w9 & faw o
[1] Frre far 1 e s fasesor & aa9
Hedqol AT I29F SR TR-fammereerd fasarmor &
fo zaer emar B UH IUEAT E S T dad
e Bfed e & S wY Ghd & Al
TIERE (SMESR), T (T TR X 39pmE
YUASEAR) S AT W O FAIMeT & qeh
g1 Uk f2fed Bfq ok @R & S #g W
o7 & foh =6 Heametl & oty § gea faar mr
T o Fogey q9er @Rt 21 UH A UF 2
RN T, £(x,y), T& x R y WH FEmH
(spatial co-ordinates) g o sH° i%rg WG T
TS H T a7 A H1 TR R off feans
(x,y) W f # qaiaar & & & JAET A0 E |
gfe & T U F AW (amplitude) 3T FESTH
(coordinates) T e I erad 1=|'I3|Tﬁ%, ar
TS &l F2fTed 3o #er orar €1 fBfted e
% THERT & U f2f7ed wege &l SArasdehdn
gl 21 fefSedr 38w gt & aaf & U
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oifya gEr ofia et 81 9% ad (element)
fafire =9 SR e A1 &1 29 at @ A
g, f o a1 e (2) Fer T B

2. Qe qIET :

WEHT, TH.T Ud 3 ANl (Phadikar, S. et al.)
B3] 7 o & fafeer dref @ gfid T W
iz et ufEt & SR @ g @ % o
Uk SAE Higd oid &l [ e 81 dehiva
qrell T THS BT HFILPT B BN YA Bl
P B [0 0T b, THS 9o qomell &
SUART Heeh AR e o ) S8 qHg u
® GHET IHS A dRET GF B ST Fb
T IO FROT & o0 I fhar 2

3ThT T2 37 T etal.) [4, 90.5% T FolhdT
® Y RS AT TEREH & a9
FT FY, TR Il & AU um W &
w0 H I IR Bl [AITATST Bl START i
BU AR AT YRl difihd e & fog 7
AT R 28T TR deint &1 ST far |

F3IAT T2 A (Kuo et al.) [5] THATH .
fawrer fasfaa few 1o € St 45 @Ew oM
T WAl BT ATl Bl TEA B b [0 GrET
H Heg 9 Bfagl & 1, TS AR G5
fasoaret &1 ST wX I faEntaal & S
FT & 3T 85.02% I Thal T i £ |

ﬁqﬁ?ﬁ U< A (Sumaryanti et al.) [6], CLE]
FH H, TEd & RS B geEN & U, 9R
TS, B&-T AR A a1 Fiaarsti & Sqan
A TT TS @ ardl dere TRATORT qfehr
g USRS & g&ae @l e 96.6% &
Teaay FIHROT FIARAT BT Bl | TABRIT
TS 3 (Zareiforoush et al.) Tt fasroarstt
R AR #d g0 e aEa & ar STaT-SteT
T & IOMHS 60T & [T TR HeRRReh
qehIh! SR HGLX gfee &l o i, AR TUAUA
T 98.72% T TR & A T AHTHI &
WWWWIWWW(KambO

and Yerpude) 9 9 YBR & STEHdl 9rad
T H & (T Th HUACT FAABE
HeE § TS [GQUATST 1 STANT Hd &Y T
a1 G0 gftesror geattad foa, fed 79% @t
Y FERdT U B8 |

R el Ud S @it (Piyush Chaud-
haryetal.) [7]%@[&3&@‘%@@@%
T ST FA g0 g wie fEhem & fag
Ueh UEIRST &l Yo fhar | 39 07 § YCbCr,
CIELAB, HSI 3R Bl &I & Y9G & 999
% R WHAY M B GEE AT B e
T W AMA B OSUENT R ST & fag
fopar Smar %

Tlﬁ'q fpm wd T e (Yunseop Kim
etal.) [8] 7 ATAE TEX <d® & o G
TRIREH, AN & JA-23H S-Hhies AT
afiT & fou difedmr iR uRad-i o R
Mgt Rarg gomelt W Hm fReT &1 AR
3R AT (Chaugule and Mali) J T R MR
i fagramet W fER # gu oee (3mEw) &
SIS T A B & [T Ueh AR Heded o
ekl Teh YOIl o1 T&ITS T@T | SATRR 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 227 fagauor & 7eg ¥ I@d &
de @& fhel @ qeam & fau fMehe-staRea
i &1 PLS-DA, SIMCA, KNN, 3f¥ SVM &
g AP AT & Th BH BRE TENRIT B
YA fekaT T o | droereg-fades fasauer iR
FUATT ST | AT & SAMBA AR qrrEmft
T 80% ¥ fers Tiehar U &, 3R e,
THAUH 3R STRUE HEd ¥ 100% Gerhar qred
F | A UA. A Ud I andi (Kamal
N.Agrawal et al) T TS YT R & SuEnT
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A BT WRAAAR %l T Ufhar s &g {33 |
5 T SMLRT A9Ee iR 11 SR afed agd
T 16 BT ITANT YA GUFITET fagelwer & arg
fopam T B, S WUaaR & Ul bl ST e
& T SuanT fomar mar B

8. HY & H TENe ST Il qes
JUITCl & S SqqA ol 36 9T R BT B
% T 9RT & g (Need of the System)

qd ¥ Uil S &% ST SdTe hais
F AHAT AT 6.5 faferas Faer 21 F
Tt & ST9ART |, Sareeet & fau, f2fifea o9
JETET, fIaRa iR FHHIa HEfET HPgese
AT I HH BT AT & | AH-o T ST
w9 ¥ foiaa et wdt &, oo, Sfaew gare,
FT AT 9T SR Il W STETERI qR 2@
M T T AlMh AR A qF B G
feaT ST | | Y HT qEA g AN Uwl bl
fafaerar & Tea B B0 ST URiT bl e
T AT T & Ie9T |, BF A AT qebeieni
T IYANT Hleh AT Uil [ohe q&arT JoTrell
F g w2 |

4. JEAEA JOTRH (Proposed Prototype)

AT ST Uil e &1 J8d™ U bR &l
BT vz SR afieor & forad o el
T2 fagiuaret & SR R fhet a1 fafr= s
H YA B § GEH T | WErad S o
foheT e Yol 22rie & Biadt &t qd-gearferd
Pl & IR 3 giaemeit & MaR W
TRt eae (MTEMRIET =Ra Sedm,) &l e
g ot & afiea w2 | ag dererey fate
ST Uil W YEd T H g T

4.1 FM AT TTaE (ANN) FH W
AT B2

M AR Jeam Uk Y & w9 A aEd
T | 3Ye REAa SR d9Y & w9 H B

I HAT & | TAH TS H ITb qafad AR
1o AT ST ® (7 ¥R U P e @
T B & fau HEA AR Jeaw gRT SuEnT
fpr 9= At e 2) )
faf= =7 5 TuAue T AR ®
1) 999 9ed JAMHRI B SIS TR H WS
fopar ST & S 39 feEd WeR H e
H B
2) A WAl & 9 & ATHIY YA® IS Pl
JAE T § 9% Y& BT &
3) a9 I AfRTT €T F O FA & d18
eI Y | U AE Sfe S ¥
4) IRT I BT AERIT G H TIEIART
fopar S
5) AR B I8 MeiRa &ar & f B
frpeor & forg @ & AreE & aihg HB
Bl
6) HISA ASYL & & [T HAELYE WA W
URAHIE BF AT FAT &
7) 3 a9 H FEEf A S g, SR
(1 H HH B & [T ALY &I A9H
gaia fRar Smar ®

Inpst Hidden

it put
layer layeris)
rf"

laver

Ny \
Welghts Noides
e« 1 FET GHsr 929% @ aregEar (Architecture)

4.2 3T UL (Data Collection)

Teh ST Ieil BT Terie forad @ 15 fafve
I AT AT fRE anfee ®, SR @ W 9,
STRAT T 07 26T U1, ST, hIaT Sl SaTal.
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T YA [10] & faf=r &= & @ oiR 3
S € | Bfadl P AEEd dAC H IUANT Bh
e forar T &1 AR fomfea 2o # @
10,000 fr=r 21 ww FEfa afen & st &
FER H & [0 TH T T A JRYE A
IYHIT FT TH Hedle IHST AR fHar T & |
TER JuET (25 THdr 5 THW) SiHRIT
T HiAET B B ol T E | 9 e
YA BEX AT HiERd B B T fow TR
Y BT Hl T GSd AT &l STINT i
fortn fomar mam 2

4.3 WANAT S T 92 IOt &
LEED (Methodology)

L TG 1 e ] e o | e i = e 2 o o B e
g [8], S8 AT TSI, TH WG, T
YA, BIER TFAA 3T FTathhaT |
T HT H YR qHemar @ g (ReEe)

T TR / WRAT : 999 Bd 9
[ERAT AT FA & AT FH [T -t s34
1 AfeErEer fRsT AT & iRk =T TR &
fom i T W Ty veaH & fw S tewe
FN AETHAT B B |

T WA ;T B N g
AR W JFAGE AR (Noise) H T FHT,
SRR e #t e &1 qErg w0 AR
gfafal H qE FET A ® | N 9w
T A WA FH WA TG B

THA |UAASAA : |AAS AT TAA &l
fafte= @it & T < ) 3w R &
RO I 9T T WHE I & A AgEd w9 A
T A B FAR B E |

BRER TR 3@ WO § G T
TAEE AR AER FEERT & AR R
3R Yea T AT |

FAMATRHIT : A Al TROT |, T &
gff (Train) IR wEror (Test) FFam mm %)

A TS

NS
A AT

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

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

IS § TS TETET & W SfR ywa
fdveror, afeha AN, Tl SEYANT IR HU
& [8] ¥ 9% SIITAN a7 fRar S A
T UAE &F v ar el ar R e @ |
fefSted 2o91 U aeles & | grer o
e T H I BT & | A BN 2 WA H
T T T | W @S H F AT H THT TG
& fafr= sHwEr ==t @ T )

Al Y ’ Wil oL 2 .I»
ferT : 3 QTSI @S BT 2022 % 4R H S 30
fera7-41% @ Yged 4 7aw #T @ &
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FN AGEEET § FYR AR AAA 3fe
TENRIRAl i Sgedt it q0 el
%[9]:
1. ATIET I, & SR a4 Bl T2 & o |
2. I YAOT & & O A= & fag |
3. I BRI THIEGT &5 &1 SR YT T |
4. T AT & (disease ffaccted arca) T
[ 9T w B o
5. 9Ted IMER, fafaear SR SR @ &
fora |
5.1 HYR AR WA ghe drenfiieat
AN FY & e &= |7 fRa o
A & (A wawo) ;-
T) YIS Al &l STIAAan &t e 3R dret
arel : Gue dJl dr AT SR e & fafr

qeref Bl TENREH TS UERAT & START &
ATl &Y B ARl SR &= § UEE S ¢ |

o) wa W AET JoEET, B BB AR
e ;@ gerel @ i @ guRd Sl
AW @ & U, SR P I@E & Ffier
& fou, wefer @t ofiR fefoea zoer orafd @
IYFRT feRaT ST ¥ |

) g 3R, &9 R wEA AFAW : Tal
T qHE 3R A7 fa9oe uenien 3R drnfas
AT YOIl (STTSTE0H) 0 SUART fohal S & |

) wHT YEEE : 3 Rere @t dig fram
T ITART ¥ BE Al & (1T IYANT fohan
SHERT fRar S ® SR fEE & foe awred
HEX 2adh & SUART fRar ST & |

faT : 4 5’77"@' 7 f3foree 49 FIRRT 9T STEnRaT \37317?7?7 (Applications)

6. qROTH AR ==l

gEad REed YISy & qder sAR faeiaa
I9 % AT @S W fhar T T 1 TEE Ued,
HE NIERT Taien sar i Tere |
AR B 2 | fRY 2o faepfad 2erie W Smes
HH & GE 19 g S 10§ U e

A weash (AT Hedem) Uh HFFIIEd Aisd
T I 99 qiask § dEer HiitERt & wmm
T & T BN Tehel BT & | TUAUT AT RIaT
(TuEe) diEq aT UHIREE B SYET i &
S AT U " U &K Ghd € - 91 Uh
o § dg g © - 99 d U IS U B
g1 9% % TRadig wifegsEa e aEfwT &

24



BT TS 3, P TAEHN F2ash B STNT P AT ST Gl &l T8 Ul B U T2y

foT U TET TUTET SUBROT AT & | SE SUR
W I qarT ©

TUAUS  FATTHGIAR (ANN Classifier) AR
A I A% e qeda gorel H rid
T 3R 98% 3 WIHAT 3R 95% TL&I0T Felehal
N IUET HAT &, Al B Hpas dAfw &

1400

1200

1000

»n BDO

600

400

200

1}

T eqar T ¥ wegraet e (R 4) uw
FIRTOT TENMRST & Wese &l dwifsa &
H UH TEAE | TG IS I TdE a |
ST A& § A & a7 Iig e IR
¥ 3§ ftres ot &, a1 Stobel anfieReor |erehar
UM B el ¢ |

014

averaged error
(=]
(=]
@

=
(=1
-

0.04

002

000

T 6 : @rTT ST SiEd T 9T TOAUT FAGEER B TEIT

o7& foaar (5) feaman & o S S 29 3AYe
FEIUT o & SAEd qfE SR AT q¢i | aF ar
g AT @ g § S AT & e
T TS A §, Wihd 9ad ofad e &%
s # off e 2

7. F ¥ e S0 TRt & STgo

= &, [10] feftea gaer grafdT ot &= o

U FEAYO! Frd WEUT HAT & | 9T ' F, F

H S AYAN H AT UED H HY TR GG

T ¥ | MY TAREH & |1 Jecr STHAM TR

Tal # Read g9 &R SWE I ¥ A B S

g siferess |idl & fau faeaia staer & @ 2|

(v) fagermmEaeE @ 39 a&ge &1 HheT &
SRS RICES (imperceptible) T&f gl

() A TERIM 3R AT : U Te® TE@R
T & faT)

(W) Yo &1 AFAH : AT H BT aEIRAl B
AN T @ forg |

(3) T weA : U TER H A&l - gedH
% o)

(3) == Rflaw : o IS H Bf & &
TAT HH B o

8. fFrer

feftea Zo TR deie BT & & forg awe
FYR o hHah & €7 H Uhe g2 | I9 0
H wEETad ST 9l e qga JTel 6l Uh
TIEIETEY YEAIad & | JETad e Jieesy &
&0 TUAUS FATIGIEY I SUANT i (T
T 8, s aftomHeEE 98% Wi wdiehar
3R faspfad o 89 2e@e W 95% e
FEHAT I &8 o | TUAUA FATABIAT Bl STIRT
e AT TRl SHR Taterd il fafererar
B YOIl GIeleRy § agfes &9 4 399
B T Bl W 95% B
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9. Wiy F fRamd

AT & 1 H, BAR JEIATd [HEeH JIeerey &
FERAT BN 3T A AT TRNRET & ITANT
g T I THhAT & AR [ & AI-| Tl
TG &1 qh-Iehl T ITANT &¥eh Teh T JoTTell
foepfira a0 gepctt & | fefored oot grafsT gurdr
YR AR IR-3mRrn fafer & fw fafv= 3
foaem @ & Stg & fau sfegaa ademar &
qre P & & oI Srer 1 gedr © |

8. WY@ WAl W AH

Computer Vision
Coordinates

Digital Image processing
Image processing

Image Analysis
Literature Survey
Machine Vision

Two-dimensional

Technical Terms (English) qRATD T (%Tﬁpf)
Amplitude STEAH

ANN EZERINIECIREEEED
Applications \’HWT

FYX oo
fna

TERfed g T
Bfa gHERT

TS fgerar
aife aderor
ERIEREED
fg-smamdt

ey
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qaA

gar R H 422 fafems & siferes AT B g e are daE QAT QAT ST S 9eEE
T IET 2 AYHE &I T G AT Al & Hae S GIER0NT HRb & RO Bl ¢ | I8 T
T & ggd At dErd & S v S § fastad € 9gd Yed & 9aqad B w i
FEAT JE H AT & 3R TH IUArE AWl & g1 SAaie &0 9 e fwar smar 21 2ere
[dataset] ® 520 AREN & WgHE § Fateq Gebal & RIS & =HT SUANT fhar TaT a1 | T|qd @rn
& To7 onfae €, oiE 6 9w, foff SfR @eroT S WeHE &1 HROT & ahd o | H9 99 99 FRATIHER
(TdT), @ifoies RIIT Fafaerr (TASTR), I 48 UEIRH, 30 BRE (SRUH) 3R Aedl-ddl
WS (TAUAYT) TATREH P SUART ek 2RI 1 [agamor 5| R uauadt & 29 3efe
TE AT HIG-AfCIS9 SR UfasTd Rede Jeaiche qeheilehl bl AN e & d1G Qa8 3BT Fhdl qr
TAT AT MLP 3] 22EE [dataset] 3R 9gd &7 G@T § (HaHET & A1 98% Hhdl YT T © |

Afewa SHT & AA § Woll SR SIHIEd T2 B UG U SR He@qel ey 2| BT & aui
¥ fafrer 2o & sifafeadar & fued w siftes e foar w31 28 & § Ayhe & fem &
foTT STaal AFe-Hell ST UOTel (ANFIS) [10] &1 SUIRT fRar T & | 98 sreasedn (weih)
SAffEdar 6 wied & & o dfEer e & are st (Hell) I 0 di@- &0 &Far &l Thihd
FIAT & | Gofl @itore 1 ST AffEd aieedt &1 Atsd & & fau fhar amar € o 9 #@izq
TRt edd BN T T € | TUAUEIARUE H Al Hedd B amni-goHl Eeil soq e &
T Tehighd fRAT AT & SR F8 T OIS W1 Seia & S Sfed qemsti & X el
2| fomr Efea safafes 22@e (PIDD) [dataset] &I MATLAB ® aufietor & forq gfdrfera sfiw adveror
feram T o e, B wyHe & e & U g9 el w1 SuEnT saenl Jeige Sitigear 4 fae
T AT SR ATATHEAT T IYINT ¥ {haT & Tlh ST aHeheoT Yei uTed fohar o |a |

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 FAHEREREY; q&0T; A |

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

1. 9= F ufhar & U @l STHE YR wE

‘ & fau sfafygadr &1 Afsa & d%d @
qYgHE FeM @ AETEe HEYH % fau U .
HST gl AT ST ¥ HE Gt & b, T BN | S AR, S @
HE AU T Alc [7], e, aee w2 A FRON & B FHAl & : 32 (IR) SAAfYEr AR

) M. i Aieq Hadar (e gemrd deet siiHfeaaan
W,@?f@lg T S ff er AT ) 1 9 B AYfs F FROT ddar
T2 [8] BT AUATK @A AT B | Seaei®. .

F 99 9R B H q9Er 8, o ufiueiiie
ol T T 160 A WA WD ot & e B 50 e, i R
FaTAlc TET Fohal &, Wb T HIHSUTHI ET '

st 8 % A A 2 SO P T
SIS STeg=1 7 Foba e & o = oA

5 e e SRR W AR N o € S A A el
T Al H&AT T HROT I & [9]A TYHE &l
e i@t &3 & e, Uh uhd R
% 9gq g9Er T8 ¢ SR Mol oW & ot
¥ yftrg 2 ghar &1 IRy foig W wegEe @
F@dr & wfremErelt w & foo, fafver JmeEt
T GHIRT A B SEEHAT € | AN fagersor
¥, meayql fagarst i faftrr fagroaret &
e § FEHE & qigsamtt # dwr F |
AW AT TENREw S dgaR M o

Higd GEAT % GhR & 9d1 @ & 3R 29R
T HiSd i TEEguiiaT Si/AT SeaifaT
& oo ffde w1 @ yaR ¥, I Ated
qroest H st it adn vfasentoEt &
fore gean wisd AmaEst &1 9aq fRar S 2
fafrear fasme & srfyadaret & due & foo
HiS BTl T, T FATTATRBI, SFEE-9HT
S R gEfeE wafaferdt | gafon, sematet T
fem & fau %2 s geataa feu € e &
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U 7T (Thotl) Srenia faQiest gomer [11] 12,
T A e (Fell) AT 22 W AR #Rd g0
fafrer & & fem & fau Suge &1 emits,
THHT UF 3ATeh ATl R & 8 st
<-welt 229 faeed (ANFIS) [10] @l S 2,
ST ST H AT B Aisd B & g
AfeRT oA & @Y Eoll diorh Hl "EH bl
&TAT T Ui AT & | Bull @ftorh 1 SqanT
sAffaa aRRgeat @1 Az & & fog fFar s
T 3R 9g wisq dfer dedas g’ diar a g |
Gl [9H & |1 Thigd Al Aedd
| | Age &9dl dRe W TER &
FTROT Flepd! § FUR w4 & a0, 360 Sy
T F SRl I el SR fEEH (ANFIS)
F SURT fRar ST T1 T UONEl @1 SudnT
FH H HY BEAS & | T8 TH SAed YOSl B
Faer & ftT &= & g qma fGsar &
fomr woft SPR-fRR frei &r @erar 20 el &
SATHERYT T | g8 qEEAT Bl BN STANT Bl
TSl ¥ @S @ aaT IR Ud UBRAT i
R GEEAT B GRS DBl AT |
foat & foau @l @ ywrEr gonferi § &
UF 2| gE T qb emare b oA |
AT I W Fh Tl GHTUM YaH
FAT & | Ufteq <-Feil Z29 RIEA (ANFIS)
ol @it SR <R Hedsd aegidl & U A
T U@ R di@s &0 f9ar aFl & ard
% AT THIFT wT & | AT, 31 qge
gaensti & AT RGBT BN BIAAIID
SN AT AT | TUAURSTEUE | e
IeT% Bl ARI-GoHl Boll 32 [ed & a1y
THIG BT T ¥ SR g i omst w
TR & ST AT FHEST B & B qohall & |
T IR e 21 & |1 & fagws gonforat
N AN HAT YA A H AT HI@ G
QRO Ja™ &Y §ehal & |

2. e &

qE we I [1] Frnfaa sew ok mgEe
giaeamt & T Naive Bayesilﬁ TS &1
SUART foRaT T & | U fasioe Hiteder STHuANT
% T H, D HEYUMG! Hl AR fRar 7T o,
el SuanThdr fafher RefE & dav § gfdfshar
e Hd £ SR g8 e e € fF T
qeHE & A1 78 | fE e o Ewr fafv= g
% 22T W A= ueniied @ fhT e
[2] T KNN,%"T th—ﬁﬁ 3R Naesve Bayesian
q UAIREH &1 ST wid & | Jodihd &
T e AgEe % frew & fow, seme T A
327 3R TUAR AT STEATHE T SUFET fehaT |
1T I, TMOIeEh S A 48 37 A9 TaNREH
Fr fafedt & SEr @ oar) e U &1 i3]
qYHE & wlasgarh & foau fafear qwa @
WWI%@@-W%W, Naive
Bayes, Ba-3TTETRA GgUd FTUROMHS (MLP),
3R ofa-dr-smeniRa agfes® a9 (RF) gfhand
AR &0 e | SAfaRa fasioarst wr Ay we
FT IUGRT fohar AT ar | HRa" @1 UH Hisd ad
Alqeamo wdr o1 o W qgHe o1 AT 7L |
3T AP AT URNRET 1 T H, S Naive
Bayes UWIIRST Ueh Td-IHEHI0T YOIl & HIEH
¥ SUART fRar Siar & dr 9Reny 99w MU
IR A dfasari & g diemEsl /e
1[I’ &b, ST U o [4] o fafe 2ar
G UANREH &l ol &l | deal U 37 [5]
I IR e AR A1E W ST (SO
?) SR T-WrAtHehar UGhAT & HreAw 9 fHeRr
o 3 1 "AyiE & wfosart & o, Hhm
AT edh (TUH), ATgfad o (SIRUE) SR
H-AYd FALRT qhAlh U9 B T I | B8
fafer 9 75.7% @ Aferkaw FhdT 4 | TEW
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T2 A | B, fc@mEr 1 T ek
TE & SR 97.4% TR BT BN AT Tl
21 3 foofg U2t SR o farenferat & amer gaant
T B & | ST 10-TFT SHIF-H1=aT 3R 80/20
foraram 1 SwEnT R ST

THE OTAME], BB SMehdrs ¥ IErEithe
@Mt [13] <rElfthe U6, EEUTTE, TR 3
faferer fem 21 e # st ofiR sreasear
I AU T 94T fohar | Rz [14] 2R forga o
ol I STl & hAgad B STAN HA g0
AT SEAWIGE 221 ¥ & gare fagayoT |

3. YN 9k 3R ==t
391, 3T FT TIT fHar

SIS UH Fedol YAl § Hepfad fohdr T
g7 R UF FR B @@ d Q@ fear w@r
g7 T8 HAHIT & [0 o qYHe FaEl BReb
R fo=ar fRar mr ar drfe qa-AyHE afear
w1 ed R o gk | wgHe fiedEr Sede
Pl DI e, S (FHeE) w9
IGUEECIIEER [dataset] g Uha fohar AT m)
=% e YT 2fEae safafes Tede (PIDD)
F T eI AT T oar [dataset] |

3.2. 22T ®1 JrEAT
ST | FE 9 A9 AL o7 | 39 2L & 32

o H 16 fagand € feer SugnT aiRem,
%ﬂﬂ?+veaﬁ“ﬁwaﬂﬁ%mm
T a1, e ot & 6 ue A Agie oR
T A -ve &, o o1ef & 6 U W A A
T TE 2|

AR U TYHE H Hell bl wfaegarlt &
% o0 SwEm @ S A 16 fagma € Sar
for afereer-1 o fem@mar wor ) 99 & SvaE &
Ty gt fagroamstt § I srer-sre aRondt &
| T e | AREN F MG 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

-1 : 16-glararg a7 fraarg

[Table-1 : 16- features or attributes]

sudden
Age | Gender| Pelyuria | Pelydipsia ::i!gm weakness | Polyphagia ;::::I :::':::1’ Itching | Irritability :::r:: :::::l :::::‘ Alopecia | Obesity | class
0[40 |Male No Yes Ho Yes No Nor No Yes o Yes No Yes Yes Yes Positive
1(58 |Make No Ho Ho Yes No Ner Yes No No No Yes Ho Yes Ho Positive
2141 |Male Yes No Mo Yes Yes N No Yes No Yes No Yes Yes No Positive
3|45 |Mae No Ho Yes Yes Yes Yes No Yes No Yes No o No Ko Positive
4|60 |Male Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes Yes Positive

-2 : ged e gl B gaRiT ¥
[Table-2 : display first five rows]
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aref G, JfA AT BT ITART B AR =0T FYHE SR wiqsari

qferRT-2 & HUX &l UEell urd Gfrdt GeiRid o SR 61.5 Ufaerd w AegEE ar S b fa-l
BT € 1 227 Us gt yeg § B §, e # femmr w2
Jdd Ul § UH STadied & IUANT i, 37% S 63% 0T A AT AR THT
HAH § IRUSA AT B & | GEAAT B SRR | 90% AiEISi Bl TYHE O Sk 45% TouI
(520, 17) &1 38.5 Uiierd UNWT &1 AYHE F&l BT HeHe T |

Diabetes Distribution in the Dataset

count

Positive Hegotive
dass

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

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

3.3. 7 T ZHY

AT G 3R Heqee wrl & T wrl &l & & [0, TP & W-HEdE dadd 9 GEHw
aMged | uRafda far mar| Safiy Ted e S s 20 (3g) @i g far © SR 9w i)
327 HI Al -3 § @ U HeaEd 39 ° 9 f9ar

sudden

Gender Polyuria Polydipsia wellg:sl weakness  Polyphagia ?::J::r: ut::-::a;: ftching  Irritability ﬁ:}'i’:: n?gﬂ s;.“"“l'";': Alopecia Obesity class
0 1 i} 1 0 1 1] 1] 0 1 (1] 1 0 1 1 1 1
1 1 0 0 0 1 0 0 1 0 0 0 1 0 1 0 1
2 1 1 1] 1] 1 1 1] 0 1 0 1 0 1 1 1] 1
3 1 0 0 1 1 1 1 0 1 0 1 0 i 0 0 1
4 1 1 1 1 1 1 1] 1 1 1 1 1 1 1 1 1

ATTHET-3 © &Y TT GEIHE ST () SR e B GEmEE awgel 4 uRardd fEar TEr

[Table-3: Deleted numerical data (‘Age’) and dataset was converted into numeric items.]

31



UGC-CARE Listed Journal ISSN : 1549-523-X, fas wetst - fasi ue drenfient fared sivfer, @ : 20, i 2, 3705, 2022

R & &9 Ty #1 2eEE H am| Sirgr o {6 arfeer -4 § fommr @ g

arferer-4 : “3g” FIAT B GE TART TETHE 52T

[Table-4: Transformed numerical data set with ‘Age’ column]

Gender Polyuria Polydipsia s:-%iﬁ weakness Polyphagia GuUEl | NSS! wehing Imitabitity el PeCiOl ULSCY Alopecia Obesity class Age
' 0 1 0 1 0 0 o 1 0 1 0 1 1 1 P
1o 0 0 0 1 0 0 10 0 0 1 0 1 0 5
2 1 1 1] 0 1 1 0 0 1 1] 1 o 1 1 o 4
CR 0 0 1 1 1 1 o1 0 1 0 0 0 0 4
4 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 &0

]

deryed healng

 WRf g AREE S & frT aeadT AR deAT

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

fo-2 & g2 Y@ arg ® 76 99 (0.11 @eEdy TUNH) SfR AR b O kA dedd ov|
ufegfar R ufelifedftamn, ®wasm 0.67 3R 0.65 & Fedaul & A1, HYHE & WY Swadd G
g1 FHAM -0.01 AR 0.05 & T & Y, I ¥ AR AR GAcl H AYHE & T TGI8 HH
Y o7 | ATRIST fASITare § ®H AYHE UHIHUYE o1 | 39 ST, B9 $Y & O hl AoilEg
T (1.15-25, 2.43, 3.36-45, 4.46-55, 5.56-65, 6 above 65) H Ia@ AT X = HI fF TYHE MG
el § Haferd & ar e S i dfesr-s § fmmar mr g

L1

8 o

-84

02

o0

sudden

a5 g fasryar ST @ F qae TF

[Table-5 : The age attribute changed to categorical variables]

Gendor Polyuria Polydipsiz  weight weakness _Polyphagia Genital Glﬁ:; bl::::ﬂul liching  Irritability ':.m p':m"ﬂﬁ musCle plopecia Obasity class Age
o 1 o 1 0 1 0 o 3 o o 1 o 1 1 1 40
1 1 o 0 0 1 0 0 5 1 0 0 1 0 1 0 58
2 1 1 0 0 1 1 o 3 o o 1 o 1 1 0 41
3 1 o 0 1 1 1 1 2 o 0 1 o 0 o 0 45
4 1 1 1 1 1 1 o 5 1 1 1 1 1 1 1 60
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99 UEd, &H oMY ¥ 3R AYHE & I
UF HEG ¥ AT TE qE A b (a0 MG TR
% famor @& dEd & fau R ww wr '
A | G T B fAQwar & AR, B9 qq
TEHE & faaRor @0 aasr & & o i fe
-3 ¥ fem@mar w7

Diabetes in each age group

100 1 dass
= 0
1

80 4

0 1 2 3 4 5
Age Group

faar-3 : g Tt ST qgHE A faAwT
[Figure-3 : age group and diabetic class distribution]

Group g e ‘3T i faawor ‘& wfasrd
g, &1 g frpd foeer " € 6 oy T
4 (A, 46-55 aqU) H, W H AYHE &b A&
sAferw & | 519, oY T IR AYgHe & 9 9
TR 0 § Feayol 76l & Fiih AgHE T
g @Y # ' w0 ¥ fqaRa fear s 2

THH 916, AG AR ALHE & 0 -
adteror fopam T, forae aftomaerey 0.076 WA
BT | YI-AS 0.05, THT BH TMRA TR
g Hae TE ¥ |

g fRar T G-I 0.05 § &H A1 S9
@R IR WYHE & 9 §edn & o &
fT - gdeor e war on) a1, BW

ST URheaAT I @IS T € SR Fed &
fr -4 9 femr w7

Diabetes and polyuria distribution within the dataset

250 1
dass

]
200 '
150 1

§
100 4

50

o 0 1
Polyuria

a4 : /7 AR & aiegiiar &, S TYHE @ faaer

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

3.4. -3 FAMARER HT STAT FHh
AYHE Tl WA &

Y 9199 399 FAerR (), difiies Rige
FATTERR (TASR), T 48 TANRYH, 30 BRE
(IMUH) TR A-a WA (THUTAU)
UG T IUANT ¥k fagawor fobar & Sar
fF e -6 ¥ fe@mar mar B SR uHUW@d &
TE AT HrE-afasye AR gfaad e qeie
qehIhl Bl AR] B & 918 39 2™ W qad
STl FhdT TS TS | Sfed @& @& JarAT
% fo faferear & & iy =amaes SwEmT & forg,
Ao THEH (THUE]) awqd § adgdr &
ARt e o7 | Bisd & THEedr ol gitee
FH IR g & & faw, 22T #r ufdrerr
3R qdeor g2 ® fqwfoa fhar mr ar) s
80% T HI T T 3R 3T 20% IW 220

4§ fawiior fomam 21

Performance Class Algorithms

Parameters NB LR J48 RF MLP
Precision WeightedAverage 0.879 0.924  0.957 0974  0.985
Recall WeightedAverage 0.874 0.924 0956 0974  0.980
F-measure WeightedAverage 0.875 0.924 0956 0974  0.980

TIAH-6  10-TT FHIT-GATTT 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 THUOQUAT, T A L
[dataset] & & 98% HTIIhal U B & |

ol 88 Wd % MHR & 12 5T A 3
wdt ¥ de A mr o iR 'R feemed &
T 1000 & Fodl YRR &1 I9anT far am
oqT | THET 327 B wfaegarelt 22T & gfdteer &
qIE B TE AR ThIh Bl T Bl RABR
fageroror 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) Wit & 9w
% HfgRT § TAd dle 9 dad fRar T4 e,
St gRoTHEET 98 a9 ddihdar SR 98
iied Uh-ER &, S Ao wiasEmei 39 € |

3.5. AMHaAr 4 Fued & U gywnea
TGO

A w1 #, TARTH, AYHE STEC DI
Stffeardar @t sfaffed 2t 7 qgaw oiX Jede
%! GHTEAT &1 eiRa B & 0T TuauwsmEey
STENMRT BT HISH & [ZAET & I8 Uh ST
(watt) strenfia fasios yorar famfaa & g o)
TAGH  (THUAYT) STenfid aieheer ¥ H TE |
qRomHt § Udr I fF TUAUESTETE Hied dEd
AR Gl Y& HT 2 |

IO YUmell PIMA YRAE AEHE  SeEd
(PIDD) T IUANT &3 fapfeaa &1 18 off | 9ee
Afed faf=r omg ®981 & go9 SR Afeam
T T YHIIT B FhAT & | HYHS ol FeAT B
FUTEAT i AT 3 & [0 gedish Il & I
& T H T TR, SO TR, S O g2
(diumers), wyde dorEe qurE (SuE) @K
39 S WX < BT T &) 3 qdvem aRRomt
BT Y (Hofl) 227 § uRRafdd &2 fear mar e,
e eeqe A L AR UHhdl & a9 AI9TS
fafehear grome W AR w W 91 J9E,
reree (Fofl) qodi & 9RO 9T e & g
T eiRa o fomr @) RwfiteesE &
Y, Boil ey IRUTA & T A WY
forer 9w & w9 # offow AW gt few oS
qYHE e &0 FHET H a0 Ha 2|

3.5.1. Bt STIRA @99 gt

Y& JoTell § UEe had YE AR AL
fasroareti & AR T o | ST SHTET
& MUN W ALY & T &7 4 95 54,
1=, weM, I=4, 980 99 & &9 H Hardd
foram AT or | qeRd gl i gYe Qe
T ST (i) FE & fag afiya foear T@r
aT| AR JU-SEsd WIRT AU B IUAN
Bt e % fog foram T o

Eoll AT 'AND' AT R’ &1 fame # @rp
foRaT T AT SR SE% A ST WX H STIAN
AT T T A A § aRem i a9 SR
foRY aRtomr &1 @ aRiea st # Ser @
oar| o fram fafer & & fagus e iy 1
Wedd W IR £ 3@ LT B o e
q@Moteh MATLAB ZeTalierd hl SUART fohdl T & |

ST e R fhed aTTeeye o ITed e
& fore wgree fafer o1 SuanT wv ferafsithea
a7 | 39 YR GROMH | B9 e @l gurer o

34



aref AT, AT AT H ST e YR TR0 HYHE SATaH qiaeami

3.5.2. gl JA-TAl AFAT FOWA
ANFIS &1 fHToT @ qreri-gomt bl 328 faeed
[10] | 39 AgHAT § U9 g fagmuaret st
TF TGS &I Ud WA A & | Bojlipn
AR oW WA gedl iR @l WA § |
AT R A WA F IS Wt & e gt
T G AT | REEi-Theds A Sifad A
& U fFT STa E S sifom atmeeye dar B |

RA-1 AR WA-IV & e el 9 &
& | IO W HRE HEdT Bl Hl iR &
T S T WA H JO-AiEed AT | BEfE UiReT
P GfET SR e & fau @mp fear wr
o1 S SMSTYE & TONE H A FH & o
FH H HH A FIAW TS(T B STAN T 8,
TH YHR IR AR IR0 AT9EE! P ST
FIAT & S IH-UANGH TRIRST & fada air
g uRafidd 2iar & S aw Wi west @
IS HAT 2 |

3.5.3. FISwoT 3T qhEor

IR H, 80% PIDD A YE AR AL et
T & I Aeds & U B % fau s
fhu U &) EEfaE siffteaEsy Twiiad &
TAR JUAESA el BaH 3-3-3-3-3
TR il 328 Faeed oar fhar @ e

ANFIS HfSd I3 Q0 8 & d16, = &
qT 20% T UGN HST BT THE A & g
forar e yfdreror SR wderor itk <M &
AR ® WM TEER TR (ARTATES) A B
UM &b AISA & YeE &l aaanud fohar
a7 | fafr= g get & forg ufareor ofR adveror
1B M 2 B Exd e e o o

3.6. qROTH

3.6.1. TYAE P GUATT

Eoil disd & GROMHN Rl HYHE bl GHEET AT
TYRAT & AUR W I AAT-3A q98l |

Ffigha fepaT AT o7 AT S8 W, T, HeEm,
I, dBd ATF |

3.6.2. TIEfIT TANRAT & JITANFIS HiZd
EIR G

Tq& AT, MATLAB Wil @ifforh Tadiad &
I@T ANFIS Hisd &l gfdrfera i uderor fopar
T AT | HiEA @l YeeiE cerdr @i fafi=r EPOCH
% foo fqaiRa RMSE gt & #tem 9 A
feRam T AT | -3t EPOCH | (S, 10, 20,
50, 100, 150) &7 U&7 3R wleror a=l ROl
% oo us & SRuATEE (0.2276) WIS BT |
UF Jg-d WAL (MLP) dfT Heash &
A IRAE0H, 2™ &l Fipd & & g
ooz fomar mmar or ) @ik, Haeaeiiaar ok
faforear S& aifeda acsl & yv At
S Fh AN ANFIS Hied & I &l gt d
HTOT 74T &7 | gRem i arfaee-7 § gore T E
Classification model — | MLP | ANFIS [10]
Performance Metrics 4
Sensitivity (%)
Specificity (%) 72.5 | 74.17
Accuracy (%) 853 | 87.24

iferer 7 : Q=T FlieeeT Fsd B ga9iT aEraT
[Table-7: Performance Validation of Different Classification
Models]

I RO | 9aT I & 6 MLP aRiietoT
dfsd @ g ANFIS aifieReor Aisd H 98X
qrehar o |

4. Fr=Fel

T 3.4 & 99 HigHT H1 104 T H F A
2 URMET & Taq T § AN fhar Tar o,
fore aRemTEET 98% TiedT 3R 98% JfasTd
U-EHR AT | T e Hiqsarlt & A1t € | 79
g &l Tebrilch T ITAN HYd BY, HYHE &
JEATC @1 T & forg I fafare o) &

98.7 | 93
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fafirse AeHe @eron w1 AT foRaT ST T © |
T FAhAT & HRU, T AN AT A
UF IFE G £ | A, URE o § AygHe
N STIAN T & 0 MLP 99 @t Afea
T IYGNT fHaT T Aot ¥ |

ATYEadT & otegas | 31 § sifvfdadar ofix
Hizd § Siffyadar enfee &1 A9 SR, geRer
R, SR AT gt o9 ||l F 22T At
S B © | Hied AW § @ard are.
AT R HIYEEN BT T AT QM & A A
& 2T H qigSETol X e & | A &
AT #7 oe0d fafe= qdewl § g aRemEi §
foame ggm # #eg #aT ) AT, 2 SR
Ated T | SAWEEar § MU siuwdarei &
for Afewa 2o o wde fofg @ & fag us
Teaql U ¥ | Bel Reed 99 Aue w1 9
SYFNT I A ATell Jeheireb & | F faferar awa €
3R fafe=r g & sifyaaarett & g
T AT B FHAT B |

St SATETRA IS Yot &1 SUART AYHe
Afcled & URMHE GROT H B &I GHEAT &
Tdqr @ & faw fRar wer & S R @ 3us
F 99t B T T T GEA A AME FEE O
N TR B AT Welh AR e feafopem
2 F HHR Fh [T A P T ¥ AR
TH YHR URARSG el & fauda Sea adimar
BT HT &1 ANFIS &I SRl TeiRad &
T AT Hb Bl e & 3R J8a8 aran
T @S 3.6 § =i b M afems, MLP S
AT (I TRNREH I AT § S8k diehal
R =E | e H RAGT B F 0 T g |
AT gieeehror Y AT ToTd & SR Stfeadn
FH FAT & | 9 § qam EH ToN B B
fao wzq @ gan fafrer d99fe @t Jaerent
P A T

SISl 91z SR g Sy fEdT Heeher o
Technical Terms
(English) et & a=
Artificial Intelligence ?’f%l":f RIRRIEY
Logistic Regression TR T qaa
Classification FAFTHTIT
Machine Learning
Algorithm HST WT el farer
Multi Layer Perceptron Aol WY IREg
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HRRA

A g U § “HEd@-2% (Marble Dust) 3R fafa@r ®H (Silica Fume) &1 SUART & Hiall
TaT (Black Cotton Soil) T Tehsieb! fasioareti & UR & & e’ W fTar e €1 &l gar
A Tt FIFUATE a1 SR o1, FH GROT &Nar (I OROT &) TR 9= o & | 39
G 2 i B e 2 T e s | B 1 o B s = e e | s e I R s (o e e
g A9 T TF 9¢ S 2| b IROMHEET GOl (Swelling) BT & for8e a1€ HIa gaT @ gRoT
s M B | o R T e R e T e 5 W e 2 | e M e el | o | B R B e o 1
g g IR gewg & Rerar @ grem geEfvEa & & fau, B 9 el o e d e 9
fafara fopam STar €1 9t STeT-oterT @ ar A fafrer adeen § fafRa @ s € S uas
UG o P e | e 2 1 M OO el 1 s M | R | C T el B Lo | e A T DL R RSl G o
THEAT (CSA) § T9€ 21 CSA gl & Rgdieer § 4@ €1 &l 9a1 & 0%, 2.5%, 5%, 7.5%
AR 10% fafeer & & @ g FRaX aXoi § ST @ o9 SR YA gfaed @ e s
fhT T &) gaT & A § AEa-SE B 0%, 2%, 4% AR 6% H A UH @l GUET e
R B e o | e e i 1 e B e e e Tl o B B i Lo R e 21
T e w9 9 Gaa fGar 6 gacaar ga@id (Plasticity Index) TR Ufoeq @l @@a €T (Liquid
Limit) § ¥ fafees ®@ & qRomeasy g & | fafasr ®&@w § gfg & @ geaw o & A
(Optimum Water Content) 3R AT T (Plastic Limit) H oo ﬂ'@ §_S£ T wafh A H Afersman
THh ZHE a9 (Maximum Dry Unit Weight Values) Tl & fou e foar war ar) |ded sty
qme (Compressive Shear Strength), California Bearing Ratio (‘EﬁEﬁBTIT), SwellAnd Swell Pressure S8
s it § faforeRr m @ SuET & Arg ot guR g €)1 gatan e wm g & en § gun
F & {0 U IUFAFT QO ¥ | AEE-2E gaeAdl gARi & Q-9 A ST BN B BT 8
I & /YT T2aq T AT H HHT SR SATRa @b a9 | g HaT ¢ | AU "ea-2e i
fafcteT WA HIel gaT & HEES Bl dgH b (a7 SuGR! 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&T & : HAl qgal, qea-se, Hfaer ®ge

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

1. 9=y : amgfet & fafeer a9t oftadr 2 €1 e
Tl FLEAIST T ST AR B @ e fadr | -jﬂim,wﬁﬁﬁ@m&ﬁaﬂ%;ﬁmm
ARG H £ | weseH (Ffa), JEA & a8 ﬁmmﬁ'&“’ﬁ‘ﬂaﬁwﬁﬁaﬁf
fomalr BT % S AR & FeRoT # R e W@T%'E%Wwﬁmmé@
¥ gafo, f, e § wed weeyt e oo © ‘

Pt &1 For ¢ o & @ ¥ - e, T 39 S T BT R A 3
T e, € ae A onR | Reet o Ry (0 SUERT T T g K 4 fren W,

‘ ED) EANER M2 i | < A TGO
¥ fomm @ wed qeaqel fewr e g @ et 1 o :
MR AR F A AN 1 UE gER A At Rerar wee #ar &, g @ urmear

‘ qRae & HReT e @ Rewar § gur wwdr
Hr # By & gEd B R o9 o T o AR 11 R E = 1 31 83 G [ | Ll - e L e
AT F A A A S A B B o & SN (A S & S e % fo et
qRads &ar &1 g9 oramn, e 7o @ T | =9 omfime &1 IugnT famtor qr § fEar
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ST AT © AT Ak ENT T A & O
% HE eT a9 gUR fhar o1 Far g, o §
T AU T IWART Hleh UThicih ATl &
e B FA fRAT T FHAT & SR TR B
QUA & GATIRT HI FATAT AT Tl & TR 29
Ui & IR H Sfd TS @l STagdehd
T faforer ®@ #1 SwE ae & i F
u fmfor amft & w7 § fRar o @ear 2
gy & fafeesr wm, oomgar SR goM gdE
F FF BT ¢ AR Fafwr ®F qieT gt
¥ gfg @ear & ¢ gt & i A guw, 9@ o
T, T, W, ot ®w i sTafine ger
& UM Fh fhdT ST qhal &1 &I &9 4
TaferehT T 1 IUA fWEr & YOkl gURA
& fou fpar o @dar &1 SfiEife STafie
1 FMUeM uF 9 99T & | @ 9 Idned
TAEd AU qAfEReT ) g8 I91G BiEdT ¢ |
fmtor & o fRa faepra awiae Harest &1 &
F AR S & g i SR & o faemed
QIS &I STALIRAT ST BT & | WIS ST
®2 g sfare ARl g & e o
4 gUR w & (o0 g & Ay [ fear o
TedT & | Tl STafarse |rRll @ a1 &
ffor & fog Suge s & e § wEa @
SUIRT &I €9 § dqhd H ghg Bl © Sadl
FIER &l HitHd @ars % SUART & g faar
A & | A AGTE D BEEX BT ITART ITGHT
FE E ¢ B gaT stus "dited fdr 2, ol
THH UROT AT HH Bl © | U @A i
dile sk 2w @i el o Rerar qem & fau
el & |1 femar ST @edr &, Al e 3aeh
AT T JUART Sfehdl WA & €9 H &
fFaT ST |aT &, TH% A1 HB A UG WA
AN ey il gar # Rerdieer, @i R

faferer = & fAeor &1 Se o fohar
ThaT & TE WSl & AISshitgday &l qEq ST
T Hme iR fafasr =@ & frsor & Sudn
TR & gftehior § & SR S8 & 7 @a
gy ey o, St GwEmnet & o
BT ol T AR A1 waed g 9 fuer
i & Jar & wbith fEaed sty § ued
e fawa &1 S &, At Srufire SE gy
e R fafaer wE w e g & e q
guR & fau Suanr fear om wedr @ S faE
T fewar wem #a E P Ada-ee Ud STuine
T\ THH T P AT At B 5 | A & any
Jordr 8, J8 uem & arer & ff &d &er
T 1 @ g &1 fear & sem & o, smfire
HET 33 & T HT I6s ST AT HIEaT 6l
IUART # forar ST wehar & | fgr & en § Avgar
UR 1 g & A 3T & T SR B BEa
% fhgor W A fFar o g 810

FAl Jal &l TR & &G H 4 AET AT
g1 39 YR d s g el & g9 e
AR T4 § 70.3 UH. 2FeGY dd e fomar
T gT| BTG HEF YS9l Afed $E AR
T, ¥ 9B & FAM H THHT THE AT
32.3% 7| WieHIRAMEE @ 9 & S Bl
a1 F TR &1 FaER I8 &d & | e
AN SfUfeTSE A AT HI@d T B HueN
FHAT A& & oA ARE & 9§ Gated qaihawer
F 98 yguOT T HROT a9 & | T & Rerdfesr
% [T Smaygs dehfeass AT SATETR WS U9
TN 2 T Fe &, qad &l & T 3R
T SN Srufyre €1 e i § ¥ s
-3 & A 3T T 4 TR & TR &
faere SR ifafaiT arr e @ o & faferer
T IR-SYANT FA ARG STEfe 9l @ uh
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IETEXOT &1 TRl © | feqrad Faferhia wlshioae
B AT B o o fafee fre
arq o fafcrr w7 g FeE & aehr |
=H gy & fu ger sgeg Rulde @ 93
T 71 9 fafoer ®W & @o-ae AEsad
AT H SUART & S Al Add-S b HEE
g forar omar &1 7@ oW W@ wear © 6
faferer T TR A1dd-s% &1 9e A & A
feerear @t wfersramel wdt 2

2. &l

S SRR JE&1 1 a1 A & ar Hiel gar
T @O T B 8| SE qHS &war iR guid
T foEm forar Sar @ gum & fomr e St
fmfoT Bt & fore SuamT e arg 2 8, Tt
frsor g % AR H e o Hewy & S
T &0 ¥ @l gar @ genai et
B I o I B | R = B (1 o e
foe qa et € o @ us fafawr wmE
ST IR-SYANT AR AR Gel A1 U Ses
g | U0 % AEA-SE ¢, AFl SENl & SR
SR | qEY qed dren Her el fafte
YR ¥ F o S & o f uerat fafiew
e (GEeadT gakic, gaAdT HE, aXd €
faferse qEErERyer & forg adterr, FEaE el
fEwfarae W =a, Hiawiar g dEwr o)
ST Hdis SfeRd TderT | 39 adeon @ qeg
q 0T - IRed WA, T HET, TR 28,
T faies ga god, gieT &war SR wrl
UeT Wi ST "l afe (eiRa @ s
21T el & onmaR W, fad & i
ot @ feilRa fear srom S e & afive

WAt & 4 g e & O A 99 & an
7 uF foEr 3 21 ae o, fafaer ®E eiR
HAIEA-2EE 1 IUHT I (A gLemn & fog
A gfard & Srgr Sr

JYANT W/ A A AT

Al gaT (BCS) - emad & fau el & T
T AR & AT fob FFdama - e, ey
(Fex Q) & Ui a e ') g ar fagna
gaeadt & FIer # AL F w7 F @ W ¥
e & (2.48) 3R 78.8% WEM JaT & | FIail TaT,
o U SR TeT Hepgad & forg Sy S 2
Tg HIell JaT 9RA & 7T IR GfFEr 9w § g
ST & AT BAR 9 & B & & @THT 20%
& AU T | HIA AT FAfed SR q@TET B
FB &= o U Al ¥ gud B BR, Hr
HaT I Ueh B! AT SuGeT Gl & &9
§ T AT ST §, T A1 & Fl ga, gaT
& H Tl e q HW B A, g w@nfud
F & o0 g qmdl a9 59 fad sTEe
faferat grr wifarer & T ¥ 1 WEw 2w (MD) -
A gaT & FAR § TGN I A aTel qrEy
e SE (THEN) B | SO q6d % § 98wl
N IAEA HAT & | GIHOR 2 (THEN) AT
Ui Bl Bl AR THEHN F AT ¥, T
20-25% IR ST e SR URERT &
SR A & €T § qRAfdd e ST € | HTEE
% g T UL HT U us 9g qwHen
2, 3R g uaieRolig a9 & ®RUl § § Uh
2 | fafeeer v (SF) - fafee o saifafewi
% fry angetl & SaRd & dre, fafiaer wmE
(Ta.U®%.) a1 qigehi-fafee, sdfded oiaT o
FEAT B A Ied JEAT AT FIES Bl BH
F H 918 & G & w9 § IAifed fhar S
2139 oremE H Sienfies smfyre fafwer wm
(THUE) HT IYGNT T |
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AMET 1 : ATEA-Seh Qi T &0 @ 5@

T AR it &
BCS+0% MD B.C. g, wd@-3% &1 0% BCOM
BCS+2% MD B.C. g1, wid@-s=# 2% BC2M
BCS+4% MD B.C. g, wd@-3% &1 4% BC4M
BCS+6% MD B.C. g, wd@-3& #T 6% BC6M
drferer 2 - faferRT wIH & | A9l B G
T LRIEE] it &7
BCS+0%SF B.C. fagr, f&ferer waw &1 0% BCOS
BCS+2.5%SF B.C. Wél, Tqfereht &A1 2.5% BC2.5S
BCS+5%SF B.C. fagr, faferer waw =1 5% BC5S
BCS+7.5%SF B.C. [Wél, Tqfereht ®&A &1 7.5% BC7.58
BCS+10%SF B.C. fagt, faferrr w9 1 10% BC10S
3. URUM AR == THE & 0 SERT-STeT Wi eI TR

e B G W " 2%, 4% X 6% &
gfed o § e iR U s uioey
¥ 2.5%, 5%, T95% AR 10% Tafasr w&m @
@@ S & SR y@w gfaew & oo us
qrerer AT ST § | 3HfaT e et aderT
& fou 8 ufoew &, sreanfad et & 1, o) a9
faftr=r wa=mett & 7 faew faemer o €1 fadr &
Tl OT T Jeqd a9 & fag g 7 R
forepT g (THU) ST Aea-ge (UAe)) & gioed
I TR T o | e UEd, YIwy i 0% THE
3R 0% TAUE AET & (A0 Tead T qdET
% o dieror fopam T o, oRa |, gEedr
|, iR gaeaar gadie I fRar T e |
e H THE FT 2% Uoed # e S g eiR
TS IEAT S & faferer w=m & o |
AR AT % e ST AL AT alerr e
T e % T H e IR uEUE AT H
o W EAFERT IO § FER @ A © |
- AET I & 00 g THUE iR

fohT ST =fe

o 9g g & fafire qEammdT w5
freaiRa w1 & foro adeor fear @ am 0%
U Y THUE AN & (U fafne qEemmyer
2.48 o1, TU&T Yiqed W THS & 2% HHOT
R fafyre TE@EeRyT £ g § HH & S 8
3R U Y I FE b a0 T @B 6%
HET T & fhar T 91| SEd dre fafarse
TEATERITT T 2.5% THUE AT & A R
T T 3R 10% T 99Er AT o, e W
fafarse. TE@HHT F & 2.48 F 2.41 TH A
AT AT ST SR o | QEA qhEeT 2% THE
el A AR 2.5% THUE A6 Uk 4 Gfoed
% | foRar T ar| uHE A 2% § 4% %
oM W THI H AT FF & AT & AT 6%
R IE AT gig fardt & Safh stfesmad e
9 (THEEY) 0% & 4% q 9¢ ol & 3R
TH 6% T d¢M T SAfIHaT 4% X 9T BT
T | T Te i TEamemder g fear
g frad #p iEEar @ 1§ o
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TSE 5% & o SAfUeRaw a1 SR 10%
W FH B AT B SUHTE G0 UHE H
arg e & yioed & oo e @ oat 0%
AEA-SEW, DFS H A 47.05 IT AR 6% T
29.16 T %A B AT, TEI e s ®H &
arg gt & o gdeor foar T@r | DFS &1 0%
T 47.05 &7 3R 10% T DFS 9 15.17 T
UEd M@l €1 e SF 3R MD &Ml & fau decdt
TS W FH B @

e gheor foear war oar o fygr @
SO eTHar & e we & fau g9
Teayel qdHe 1 AE 255 At & foro e
T AT| gE g UHE iR UEUE Il &
foro of fomar T e gfqew & oW AET 2% ¥
6% T W TE IR gfqey ¥ UHUG HET 2.5%
¥ 10% a% o TS| THEN & 4% 9 9T ERoT
AT HT IATehad i Har | 2.5% SF & g
IR HHATH T 2.45 & 3R 10% & fau I8

3.94 T WEAT & | fawwer & fau uw aw
wife frar T &1 o # gH| wder e
T 4T, gEUE & TS Ied & qEd H 0% |
4% TEF ATIFHIH 4% TH T AT B, B FA
AT 9I& B S 2| IR gHUE & THUS g
® A | 9T ¥ g & dr dgar o 2|
0% 9T UCS A9 130 & ST 10% WX 210 % ¢
ST & | Zafery, Tderr aiRemHt & SR 9 Uh
T Tede fhar ST & SiR uRRem ure
forar srar & o A & faw SwEnEd §

F. TS (Atterberg) W= gdiErer qRom

Ared-2e X ffaer ®w @7 ghe & 91, 98
@ T fF WA SR gaed gadie o
FHHT 32 21 TE A war & fF Arda-swsin
faforer v g & w01 & fow o ssr A
T | TR | SR geedar §H1S 2720 IV (1970)
% fenfdell & oER @ TE o

AT 8 U AT - A3 & q1YT el HaE 7l
e (%) BCOM | BC2M | BC4M | BC6M
T S1 S2 S1 S2 SI | s2| s1 | s2
A G (TA.TA.) 52 54 50 51 48 | 47 | 45 | 44
e dmr (P.L.) 28 26 27 25 2 | 24 | 25 | 23
gaSIdl gahis (PI) 24 28 23 26 22 | 23 | 20 | 21

et 4 : Uexad " - fafaer wm & are # e e

TdreTor BCO0S | BC2.5S | BC5S | BC7.5S| BC10S

T S1 S2 S1 S2 S1 S2 |S1 |S2 |S1 [s2
@ | (LL) 52 54 52 53 49 49 |46 |45 |42 |43
gaeIar g (PL) 28 26 27 27 26 27 |24 |24 |21 |23
gaeIar gadie (eTs) | 24 28 24 |26 23 22 |22 |21 |21 [20
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w. fafsre JEaERyor
TS IR UHUE AT B ¢l g2 qea W & fafine TEammer & &9 w2 | aea-se e
7 gfg & @1y, fafire TEarEser ®F B W | 6 ave fAiaer ®{E # gie fafire e

A B W B
aifereet 5 : fafdme @ - Adw-sEd qe wE B
e BCOM BC2M BC4M BC6M
T 1 B TG 2.48 2.47 2.45 2.42
T 2 & fT G 2.49 2.48 2.44 2.43
atfereer 6 : fafire e - fafawr wE & A w wuE T
Ten 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
T, O TEEot

AT T § UHS! H g W SUHAT w9 & W@ § SR UHSIEl 9% @ 8 SR 4% UuHSl H
srafers & S &, dg § vaue # gfs Siuddr 9 A @ iR UHEREN #° e ANl 2 98

THEAT IS 2720 VI (1974) ¥ TG0 0 IS &1 qTe ees foham Tm &

aifeent 7 ¢ SUHAT 3 UHSIS! - HIdd-3&d A wel HurE (HEl

e (%) BCOM BC2M BC4M BC6M
T S1 S2 S1 S2 S1 S2 S1 | s2
T 7= (OMC) 16 17 15 16 13 15 14 |16
MDD 1.64 1.67 1.70 1.71 1.82 | 179 | 1.75 | 1.76
ferehT 8 ¢ STUHET SR wHERET - fafeer W@ & A wr s e
TdreTor BCOS BC2.5S BC5S BC7.5S BC10S
AT S1 S2 S1 S2 SI | S2 | S1 |s2 |S1 |s2
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. FHId o (Differential Free Swell)
THEl SR TEUE M b 9fa9d H Jhg B F SUweE § R IS T
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AT BT U 3, Ml T AR AEe-872 &7 ST &7 Wel & Sl o § g4r
AIMCTBT 9 : DFS - ATGA-S8h A1 hlall Hure Hgr

qaqEr (%) 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 - faferedr wgw & @ @i wure gy

qqE (%) BCO0S BC2.58 BC5S BC7.58 BC10S
T 1 % fT 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 § HIGISTY 9 @1 & 3 4% W TS € SR BCS ¥ SFK & SUGNT & §
e g § gfg g2 21 a8 qdierr smEug 2720 XVI (1979) & feenfEsn & sar fohar war ar

atferrt 11 : HiEReR (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) - f&fcieT ®W & | Frell ®urd Hel

e BCO0S BC2.58 BC5S BC7.58 BC10S
S1 CBR (%) 227 2.451 2.897 2.92 3.947
S2 CBR (%) 236 2514 2.92 3217 3.85

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

2. gfaea # Ifg & & ed giiug 9¢ w8 SR THEl | & 4% W 8 SHedd 8, AR
g § vauw § ghg off ufaea 9g @ 2

et 13 @ UCS - e & & 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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et 14 @ UCS - faferdr w9 & a1 ra sur fgr

diem UCS (kN/m2) BCOS BC2.58 BC5S BC7.58 BC10S
AT 1 130 145 180 195 210
T 2 135 140 190 205 235

4. Trewd

T T | UBd el @l 9Ed s & [t
gfasra & fafsa forar smar 2 oir fke faferenr ®m
& AT & we fAfaa S 2, vexat @
T qher 92377 ¥ gl (Tda-see R fafee
W) B q G H FHE AR T B g
gadih § gig, HET B G & A <@ T
| fafyree ToamReT, TRE. SR TH.Uw. giaed
4 ghg & T HA B A 8| HEA-SR AR
2, Ad-ge ¥ g% Sifead % BN 9g @l
T SR Tead T W w e S o | e
| Al I B9d © ot wm
P AT & & AT FBF S AT & AR Twead FH
A= TRt W Wl AT @l gl @ ae /e o
¢ SN & | AR @ a9 TAEL JET b
4% IR TE.UE. HET & 5% b {0 S Seaad
T W | TAUR. AR UTAEL 9E gfaea #
g & | DFS &H & Tl & | HIEeTR alar
T I faferr ®A iR Wi 2R § 9¢ W@l
T | FER AT WIa-3 & 4% T SAermaH
o7 | fafer w®m R Aed 2 @ ghe & a
ZH.0E. 9¢ W 21 UCS W 4% AL & fordr
HAferehaH o1 {6 9 & |

CBR vs Addition of Marble Dust

CBR Value
(=TS TINNYY. §

UCS Value vs Addition of Marble Dust
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Black Cotton Soil EIK| gaTt

Bearing capacity GO &THAT
Compaction Test GEAE T
Compressive Shear

Strength ST STUEITT dHE
Differential Free Swell — 3Tdehield ol
Maximum Dry Unit S IBEL A=h THE
Weight ESEI

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

Unconfined Compressive

Strength srafera gdeT afer

wt Tl
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qIA

footelt @ @I 9 B g9 T2 IuAreEdl § F UH T N b GHG H T FRAr B qSW W
B WA &, Foll dad a6 & ol ¢ | T& 3 e, HiY, AN, FaR AR aRas S stferenisr
witafedt & g saierd & | ool Soft & o fadies | &, S dhel, Thid 14, AR ]
Sl T 3T Wi Ui Al & e | 9T Bl &, S Bl-edRed I6i & I T Hal
& IATEA & AT § YAaReT B Y # T © | TAiaY, 91, 99, Tl SR A Set o
TR SR IR-IRARE Si- i & SUART § Jis &8 o | T&d a7 fa9w &9 & faarea
N TE L JR AGIT F T F ATEAl B AR B R-URARE fafer & w7 faoredt & sa
foram T % | footel Sames @t gw fafty § foeer fash afoa @t smasaesdr w2 ) 39 qateRer-fEe
qREeET # JEfiE JR & WM W) AW, IAdEr 9T, I, FEad, JaRT, SEEEl iR B/E UH
T & qE H e fEd qew 8 G FEd a5 e o € | URuReE wis g & faud,
SRt T feoted 39 @e 9 wfud fher war ¥ fF Tad faoel Yo # H 9 sqag-aEdien
qreR S i 2, o S suai €ie uagsl dige, dgehl W AR 418, AN 9 2 g4t
& U SR AN b U & Mar §, e § aa are aredl a aneeT efe § R v g

ST T GRASTT # &9 foeel Saed & U9 IR-URARE TaiRe-aNiiE gfte & Suge adet
W T4t H W & A [ AiERer B g fh g€t " # faea Sut S we | dam aifad
2 HEd ¢ | T JR H g AW dF b ArAT F Holl Ided H gasiH fRar S | @@t @ifren
Foft &l faga Sat § gRafda fmar s 2

34T % {0 ARt BT Teh TICEET [IREd B SHET TEAI fhar T T | STEqI YieieRy
& TOT ST b qHIET B @ e fRar T B ) dad 6 fostar Sared & fe 99 3Ed o dfaer
ufedt 1 dF 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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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. 99T

T AT & 9 g | Aaran, Tareror-31iees
TrENffeRal T SUANT ik faoTell ScTe &l =i
B ST W R T Ry H GR U, gad eafed
S 1 UGN faTell & IAred H THE YfHert
T 2 iR 29 eRa wau a9 § Weg &ear
T\ footelt @t et AT B F/B BT qH I B

ST 3 gt Yonterat § 3@ 97 Gehd 8 |[1-
6] T B AT TSk W @ A &b a1 T
Tl aATEAl 2t st Soft | faga et & S
% IR # wied § By e 2 [1-2]

2002 H, ¥4 T IMIHR, Tk IaTdehd 3T
Fohfehe SRR eX B N fohar e
T ETES T e fafies | #reRd or | wue

# T T IR Yguoreil SR 9AfRl & ST
U € | Iodl Sl & a1 9ol & S9anT
off 9z @1 8| Afkd 29 S € fb faorelr e
YaT T 2 | 39 URGT & ded, &9 Si-ep Sffa |
SYGNT &l I arel Aol § garaeer qeet faor
I B HT Al T 9dr T d T ©

2. HafT &HH

TS JhY H YA Hieh [IoTell SATET WX Mae

q <Er fRar 6 am g aRReE |,
YT 30Kw fooTell 1 IATGT AN | B o
TEr fRar 6 10 X0 U qae @R & 9ue
feRT S~ FT T 2 |

i g T UGN Hh Sl Uar w
% oo [t = 9 & a1 &1 SuanT fohar S
T B & s SR & Hiead § aredt
1 AT Soft & dled &g 9 fhu MU € SR
Az T T & AT T TU&TT R 7 & |
gur yopd § fafeer draehi [7-10] 3T W& SR
fafas gfera a1 Swa foear o @1 & foed =i
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SR T URERE TG H A A H aRafda
fopar Sirar &1 =@ feafafer § Y@ @ o W
T SRt | ST & & SR faen fewn fufas
g I BT B S9 aed oiE 9 & W o
oAl & T 3 A & e # gadr & S 9
4 fufas @0 aferomed fesm # gumr &) [t
N g Ao W A R qfedi H T &
| JRAd Tl & | I R 98 aER 9l §
B¢ TR IfeT Pl &idid el & af 93 qred
F A B g | BIE ufed @ fd ® A
g A T | BT IAeR iedr 9T & Jamr &
ar R et & wrem § 39 FEwn ¥ @
e P TR TAT A 2 |

TiE gt | fotal Te1 e & fou aee-aie
& AR-qh% T, T @i fpelt el v
g & qld @ o dE of | uE fuee o=
fred | Tl & a1 H TH ST a8 &l
3T Tl AT & | 3] AT | 9 F are (A1)
sk org @ offe A TEE F W F [ORAT §
A ¥R & HRT Je A FaT Sl & | arg qhed
e (3R 2@ & a1 93 ofiz-ge ) &
IR S AR AT Br (T F e & MHad
ST bl avon 1 =@ dadr ¢ foed R
AT B AU TR FAT AT 8 |

SAfopar iR " arar 3 off ot Serws
‘Power Generation from Speed-Breaker’ H
foreamiforent smenfia wteet & gama fGar 2 (7]
AfRT T dad W FAWT HEW &, afed TEH
Sfeq o off nfe Bt ¥ iR T8 a9 TN
T AN | ITANT H AL AT S @bl © |
AR [8] Th WM W H IYART HIT &
T U W IS BU d W Tq TR Rl HT
@I A & o 56 SR Bt ared ToR 94 |
Ie 4w @ 9% ®M & HET 99 dh Ble
e T AT A o TR | Y SR Ik

qear fogd oW1 & forg @ehdl & 9@ § @i
AR AR & TH Hisd & 9df B & [9] | TaX
AT T AHIT HB A «@ehi &1 4T fehar
T e @i @ U Uh Addel @ 9 W
T AT & T W B 51d Hig ared Joral
T @ SE IR AR THh SHW F oA ard
AEA @ A I fRew F gHaAr B 1 [10]

T URANET H had GOow w9 H feemed
N T Hed T SR FARIT H FW H AT
TR & IR fafr & w9 & faoedt 3=
ol S &1 29 faga sew fafy & Rt fash
QT T SAEAIRAT 6l il & | 37 Tl &
IRA URAGHT 4 (Al da % ©|H W), Y
UF T B dUh ° W foEd gew onfy enfaw
2| urufe wfie g & fauda gg aRdeen §
ST FT f2oed =@ o @ wifuq fear W
fop faed S-e Sga-fae g St i
Bl " 3R Y gehT 3T Hie uaEdl s,
qSh! W T ST ArEl, BlEd W AT gl b I
footelt & =@ are aredt 0 AT a7 ToTHT
U & WAl e § R 1 "R © |

3. g

AT 3] URAS # &9 foga Sl Sde
¥ Ha AT & I-URURE GaAaRor-fhmrady
THl W Ta9f &R W B, TH ale, At o
ERT H g B g wEr § Aot &
SAET W Gedd AMad e 9ehd & | TS Sl
T @ A qT & 1T F Sofl ST Bl Jei
forar s | gad Aty St w e st §
uftafda fhar o w1 )1 3§ & fou @@ @
Uh Glererey famid & SHbl Tedd fhar
T ® Al SEe @it ofR gfadt wl aus
Y TEH gUR fRAr 91 9 |
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4. FEYOTA T

T B AT § OSUAT AW ATl -
TURT S & T B
1. T8 FAEAT SH Joh W TS P AT
&l ATEAl g e SATETSEl B &
ST BHT AR &l Sfad ale | |artd
FH & fau smest Rafa =)

gedtad Higd

o/E0E s (i e A Gl

l

WW,Q@’WBT@—
T

| i |

YN

S N
faorelt & SR % U R-URaRe dedie
BT TRy

5. AWl AGAT AR T fasvrand
T di=a #H, 3 (e wegs wiewml & o
TF YR 3@ e e fFar aar & % zae
HE feaar WEge wewm B SAE F e SR
T @ S PIE e AR & SR 9 o ar
TE HAET U W gH | AR BN AU HH B
& foro Aot S AT @ "eE ¥ wiegs
WIEhMl & a9 § e fFar Sar & mel weds
H IUAN BAR HEA & Gad a9+ & o

fopar T & | YW ME & UH BR G TH SdeR
qfedr (Fiehe) J3T & & A i 0% o Bie
The g ST BT ¢ | Blel Tiehe Uh o Ed
T BT U ST (STEHT) & QTR X SIST Bldm
T | I T URE U8 ¢ fh 99 o FE awd
TR & W § ToRAT &, df I8 39 TH Ja-
BJTELU'f (Torque)WW%WWW
AT & R A & 369 T2 e Hi T B
T a7 & gt & | T8 qne auvr fovelt St
& AT § AT Sihe § T2 Bl € | e B
T SR IA-ST0T ATcAeh Tiehe T TR
1 e | el | o M 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 o &b AR Tl
HIT-IT | THAT & T AN Siiebe ST &
TP ¥ ST BT & Ay g8 i gH @ &
TR it St faea ot § aRafda & A &
& "udia fohar orar & SfR a1e ® o9 SEedl
% T SUGNT § @@ S Hehar €| 39 ST
B U &l g & G Y’ &l qq8 W
R & 9 qard Guor yer fhar o1 9| 39
TR FIET A bl AT T B gor o
e el | A U T e 1 T 2 § Rt
% YR & g oo fhar T weREy SR
TAHT AR STRE AT 4T ¥ |
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f 1 R 2 # R@Em oHaR ts wErmEs
ZaET W B T S & A W h I
H IORAT &, ATEA &% TRl AR AW & 94 Th
e Husb el & | fo 3 # q9iu SEr AR
W I T (TN, W OHRE &) @l SR
TAd ATEA & Giedl & a9 @ el 9T e
HT AW % {7 SAI9TE I UE BT & | T
I P YT AR A HN SEEET H OFAT ©
3R footell ¥er e B

a3 : T 9% T SreEeT @rd

BA9 @hel & AT &1 fa|tor fear @
AR YR & gued & fagauer ¥ Fefeiad
qROM 9T gU—

1. TS (TFge) &1 AW TEERT

T & A, a9y w7 F Az, Wk IW A
TORAT &, AW & UeU &% IR AR YA M
* 9/ & 9 & HUB F TUT I YT BT &
T A go T & | Fef AT U = a1
W e 4T iR a8 @ 6 o & ufear daa

T | el A7 ead UYaT Har & I I8 dad
TEd BN P HBA H HAEE BIAT © SAarh [USer
afear AT BT Al T FECT ¥ | TR AAGT @
% s I 12.4 o B & fUmen ufear uw
JA-YOT T UG FA & Al (JEER) AR
qEH & fUBd 9T FRT @ M S 99 B
g SO g & afa: @l 3 o &
T ¢ (s) & fo0 gAar 2| AeR UMee & Ared
BRI EU S 1 M A L S
FfT a7 % qre gHar |E e gaar 2|
P ATEH The T 3T & IAFAT MH aTAh
B FA-A AR A1 g AT wY 7w o 21
9 ATh TS Fadl & af g8 aifad Siihe
AT B GiEar & A SEEEN B Ak F IR
BT 21 9fh BIE AT A1 Tiiehe T M-
T B qE & g W R war ¥ et
I foorett off 38 W R &t 31 saueR,
YT 923 & HIEH § dred i gitsed AT
Tt Setten! faea St # uRafdd forar sar

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

o Tt St = ([Xoxo)/2

Tl 1 @ahel & e Bl TSce-3MEo &,

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

U@ & RPM &l IhiqIeX NI HIAT o
el 2 |

AR 1 d A o R et

% AEH & | q5R A | AR A R Tferet
| TR A | 3(km/h) | FrofrE Ft (@)
B (m) (radn )

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. | diwedr | wE TR AR TR A & | agd AR golt | <& %
\%) (mA) | (watt) | 9% AW & T At (j) | o ot
@ 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 u///
12.25 //
= 102
1]
¥ yd
S 12.15
3 //
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 : Rga 97 (185 kg) & g dicear (V) &=/ @i (km/h) T1%

TANT & ERM i o e & ar

T—

1) % I s F TR F fauda foar &
T &1 R fuew ufedr & TR afaw
T feem & gud € ar Aer 9gd oo
q e feam § gaar §

9) AW AR aZH BN BT A IBHIR
T AT B

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

i I8 AT 24 5 T foRAT dW &
O ol Iy ST T FehaT 2|

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

5) AR H @4 G99 T GO A W@H B
fore, ws nfquras @@ @ TR Bl 2 )

6) Tl BT TG, I B WIS, AT BT
o, THh S H THA SR BN

53



UGC-CARE Listed Journal ISSN : 1549-523-X, & wamtet - 57 vd eyt e e, au : 20, 3 2, Ue-5d, 2022

R H O AT St & M & U
TedYol B |

7) THET BT TR ekl B & TIT-A1 398
AT @ 99 B § 39 BRUT SHH
foITeT @R % AR & TedX Bldm & e
Sfferes TEv@md & a1 Juif goi & gfte
¥ e & AR BT Aleedl-ATSYE Ahel i
e # aiferp 2 2

7. TR - famei

1) 9% W ¥ Y & ®HEFEIT & SR I8
Hegd fohar T {6 dEd & TR H RPM T
HEAT U BT HH & Hifh A JA T T
UF TER AT QU & HAT © 1 THS Afaa,
qrZh A TR & Ufed b Uk TR T B H
TEd & TR % S § o Il & Jdih I
Zq% arg T T Tsec Th FAAT &l € | I
& ANUUH HI IHHEX F HAT AT Fehal © |
qifeteht 1 H, dr3eh Bl RN T BT A rad/s
T 1 3 @1 IUAN weh O foRar T ©

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

E%Tv,m/sﬁmaﬁwﬁr%a?ﬁawﬂaﬁ
qreh B B 7

2) AN ¥ T&qar &l 9 13%  169%4% &
T T & | ST T 3T A alfe | oredy
T RUie & fohar o 2| eHRT dieed SR e
AMeeye wed RUd fohy T aRomdd i e §
SAferR ¢ i B9 U UAT 4230 (AR T &,
18 Terar Uhiteged 3R &9 AN W STE
TW@EE & A § UBd & Asdl U ged s
T | 3 auorrelt ST & IUFT e iR ATaw
% ARGTH H 0 T ghs Zr T fRar R
ff 9 ST e oo &1 wihel & d/= &
UF WAyl i Y @) | aRdeen |
1515 e A e B 111 W ) B o e et i e# | o

& I/ @ g B ST oA T ¥ gar
& I AW HT BROT Tk o Tl A b
TRST BT WY TET ST & oreE 99 STt @
TR % ARGTH B qgH § ASG P & | IH
RIS # TR 9% § 6 e & oead
AR &l @Sl & @9 &4 Uh Ja¥ a9 |
Tam g fored ST T8 @ar ofR foreenr feames
enfeaeh/die & T i aiead Jea? B 2 |

8. el

T SMI=hR Ueh TET Yool g defud & STl
Graer da-eR AR (e @ 39 o &
TAFR i 8) &g 9o & @ ear & forad
FW T g WeHH e Bl 2| A 9T b
T TTHET/ASHhl WX FSHT @ W ars &
foFT T Tfor & RO AR BT TG | fEE
et d AE ot Fr e, feafi, At
MR & a1 FRR, 99 3129, Sihe IR SEET
% wErEar ¥ faea oot # aRafaa fear sar €

T T 3T & ATH TH YHR &—

1) W@ fooTed ofX &9 T anrd

9) @i 3o HUU YeN A &

8) ST AL Al

4) HH @@ AN
) TAERT & g Ahel b UK
)
)

Ot

6) T T @M AT AR B A

7) FA-ATF SAferw Ear & e 39 @ 9=
e IAIeYE YS BT % |

8) WIiiEclide & &l I8 U WHIH &
TATEfET AeE W faueEn S e § |

HEAYUT STl i et
English Terminology &S qreras

HIoTeT

TR

Angular Speed
Eco-economical

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

Flywheel TfITeleR =R [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

iGA]

gfcer ufzar
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ST JTANEIUT STl WEHETuT |
IAEaE fashr = 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 o1-a1g - aeg -anT-ge-orad. |
Y- AT- 278 AT - Y- - =TTl UgH 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. STAFT-UTF T SIS § QI havst
Fed €| davst &1 IuanT felr feifa ama &
AT B qb i [Ga-A19-ad &p TOET BT
T THY Y "eAtslt o fafer freifa & s
T & e &1 72 9m & v ar fuiRa fear
36, I | 9 ¥ A1 gF AT & qen I (F)
gedl &1 ITUE | W JeAT & HW THE & BRI
a4l & T & Fed ¢ |

AT haveX | dad [afa—ar @ e
BT B IRA | & 1 R 5 yeR g ern
g—fafa, ar, Fe=, 9, FOT| TR al ud
TEHT T BT qIfd AT &1 ST § off avs
1 faSIooT @AY & T AR B GAfed wEd
T TE BOAT W I R fasT # qar an) @
TARAT anfe w2 FRal @1 9 iy § vy
T 9= &1 fRafq &1 #% ywr  foig e 2

(1) STRTT & foper mT ar Fer & gveer 2
T8 39 fo @1 e wed £

(2) T & ===mr fhaer i1 o %, orefq
SHHT fohaaT WRT YRR | 36% AR A%
Ara qar fafr et &1

(3) fafer &t e s BT 2 ) fafer g
24 g9 T B & fhrqg o&H amem Wn fi
¥ & M BT &, S ST WNT 1 0T EI |

(4) a7 @1 o7 & G AT TE B BT
fafa @1 g fafr & =w= 9 gF w1 S
AT & | THET YANT 9 e a1 fRAT w Fr
Suge wug e & faw )

(5) 2o faRed 7 a” & HH IS Hao
=T 9 B

2. YR SNfea—IEl & I Feedr @t &
T eI IRAT eI & | e AT S7E A
FHE 41,000 T & Th H Iad @ &, AT B
T a5 99 w1 8, g @ e W ogEAr g
AT I W@ 2| A dgd UEH HA bl qEh
TOET T A2 2| A 5 YR TOMT A
R faeha o T @1 fHaiRor gmm)

TH% AT TETT H ST e fufy, weor
e 3@ & faw &1 daw T § d9gd QR
g1 #1 o [uRor 80 & |epdr with sHEA
18 I 10.5 fF &1 =% |

Te fq & faw T & g3 §, | ST ad
HET PG T & | ! STIAT IO &l STl
g, e #2 9 & T ¥ gfe 9 e g
ST Sy @ ga § WRAE Sy @
fateat eiér fhg ot g8 o

zgd SfaRad wRdE sfaw § d) Ao,
FEIUE (TeleR), 399 I MG & dgd ged |
g o orft qe smeep Sefaw & wEF & ur ¥
e e | gfte & 22 fagrma & o
fopell &1 TART ERT GXE©T e g3 &1 d o
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IO FAR I, JRAE ST 3T =5

& G A &, et Wi oref aar T8 & 1 IRa
¥ gite & 2 W fasra -

(1) TEU—ATT & g3 5 & HAM: 1-1 Bl
T 92 1 B 'R & 7 faga ¥ A wEen 141
A W Bl ¥ | g andfas faga ® g uw
ot smyfen RraT 3@ aviE T8 A e 1 @
faga #r TmET 7w Freafe g a9 E

(2) = fogT=a—3TahtST 10 STATT &7 & foras
5 W fid @Y wif=res faga @ @mer w3 € )
zqa SIfafRed 5 W I & 5 &R &, o fafd
a7 fEoreT & Fhd E1 3 5 ¥ 10 AW I
& T 6 39 3R 6 et-arg (fafw) 21

e o= fawm &1 onft dhaw w=g W =t
B |

3. HhAv—fhHAT 9T F 1T qh fohaeT T
T IR a¥, 9, foT F e €1 58 davse
URT %eEd & | &hd § had = §Er a1 T |

fTT-=aer & qaed ¥ N gaed ab &l
qag | AT & faw oref Aty & SFrer oref ufy
& T |

A B o e a9 G F Il 2 |
g & T (99 O 9 YeeIard &) @ q9T
qE A 2| AT A 1 afekEr 9 ad g o
12 9% W9 9 %9 SIfUd e g1 of: gq @
12 97 # afe fear mr e 1 afyr wed 101
Tl & o e (g F I@E W) 1A weT
T AE AT 9T 29.3 i @7 B ¥ ER
g AT gA w1 WA H q9F 29.5 F 30.5 A
TH HT T | I TG B STEd 30 T H1 A
Fi12 99 F 30 o 89 W A § g 360
foT 2| o g9 PN 360 ST H Fier TAT T

TY-FG ST H I kg AT aF, g9
% AR T YT I IR |

AT HAv H foq &1 g@r 99 &
AR F 1,2,3..30 AT 31 ak & & (fafen)
THF Y 7 TE P AW W 7 AR E—

T (), | (), 5, ¢, T5, 96, A0

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

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

FOT 9&T § 15 &A1 O a5 T YHI Hedl
TizEd ot 19 15 fafy €

2. AR—7 AR H T&I A Tel & AW W |

3. Fer-Ts 27.3 fa | e Rl <R Tl
211 T o sy & A amr ® 9w T g,
TE IHBT TET T 360 AT H IA BN 27 HNT
¥ qiey 9 1 e 131/3 39 H B T fo
TS | @A 5, 98 OF [ I @A FIAT

4. =5 qAT GG B A BT T B TG
H R T T B B GAF AN 51 27 A
25 fad # I Bl 2 |

5. FHOT—FAfT & ST AWT BT T Fed 2 |

5. gt i 3 Ti-gaiea & qofed o &
U B 24 W H 9ier T4 %, 9 =ver wed
g1 g A AU e W gAT § 9 4 e
FH A e | g 1 T F gt otoe e
1 39T AW §g S §, g gd o1 W o
Radr &1 360 Y ST YHT § 24 HUI T
a1 3T H 24 x 60 + 360 foFe = 4 fime
T 1 afe T A 24 "er ¥ v 3ver ywor
FHTA 23 TUT 56 fHFE Yz BAT

—> EER UL E el

o 99 W HA ©, g8 D! FET & | T HaAT
® ad U YT T gAT BT AT TF: 285 HAA
FHT BT & | 99 g P A AN I B TWh
T I Al YT & IO AN H T SR i
el gd o el usdr @0 e 23 9 @
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IA gF gI B TWE g9 AR FHN B ¢ |
I qHT 0T W H 3Ul BT | 3 {9l 6
qrg e 23 faqw &l RET b IAS WA H gd
T W® el ga BRm T SfEor WEr ar ae
§ it qar I M H Bl BN | 3k are i
TR HHST: X I TR o B TR a7 23
AT 1 faga W@ W B8R | S g9 T
TR B 2 o 38 ST (Fik) H i
(Equinox,sﬁ?[ = I, :ﬁ_ORT = TIT‘T) Fed %l
T @ & FRHUIXT (Equator, € F 1)
Fed & | 78 g T & HE ST AN § aw
BT &, 3T 23 feawR & 23 7 d% SauE ar
IR T Fed & | I8 91 6 HIE b SHETT (T
B 21 3ad A 99 o s aR faug @ w
T et | faga @ eref o @ ® 6 femwa @
IR LT E | SHEE § 99 g4 fayg & ur
FIAT & A1 I G ST W H FE BT o
3 T 9= I (Spring equinox) AT ESSGo)
6 ATE A8 23 TR i AR F991d (Autumnal
equinox)ﬁ"ﬁl

2 fRrer faga & faar sisr Sr ar aferr
T TWH T BN 98 I I S AT 40T ki
T g 99 q99 e SR eT & ol 9
wh T | BT 8, A 9 WM & Ay Iq
T Fh @ Fed © | 9Bt AT ga 99 g
ZfaroT BT & | 9 TN BT & I HhL @M © |
geAT T A& FUAT Hem (I g@) W
T I Feh @M fa9d § IaAT & IaT AT "B
@ IAAT €l SREOT BT | GEAT STET T 1 22
T 26 3T Th 41,000 a9 F Th H HIAT TodT
T1 ol 7' 9T @I B\ F% W@ B FEE IR
F M T@TS & Mbe o7 dq: I AHIRTT
Fed & St g & I N AW ool & W ot
(g <2 an, wid s T | (TR g, 11,
ag qAl, 125/27 HAMC) | Zedrh o G i
T [ & Fa # (8500 ) FE w@T AL

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

7. TR WH-YEAT HEM & I § RO g0
A & forg i @ SE T W g A e
el e § U 5 ST R BIT ©, 3N G
FET | 5 I I ST &I T AT Tk Fad
2| 3 I a5 a8 & el s Aa H g4
fayg w @ gar T g @ e Sig SMER
7 @ B A& 26,000 T F TFRHL T © | TS
T FAT T WET A ol feew & vy & ora
T T B favg 9% fawewdr aar ¥
FF-IA (31T AT fawg T F@) AT a8
L il M G OE | (Precession of equinoxes)

Fed 2
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e T o ST
F77 T e AT R E g Aw v 00 AT

Famfa=n A7 § W o7 T S AT AT

ot v« s fig 3, A AT A 71

AT FTA T AT 2T F77 707 A1 ,
S T A A B e g, e Ao s
S\ WE Tt e Arer 3 ZEr SeAT 2 (e 7
< -

~~e Pl

TOHT J8T T {97 § wd &, i e
B @& & o 2ar @) fheg gt @ R
ol fasm <@ & fou fer arr & ga 9 I
W daEd €| fospmfee w8 99 fas daq
TP B3 TFl Ui § g favg s & 9
S FIA & GG WOT § 98 W g | qdH
-6 & AT (AW &1 AR) &l faua fag,
TAAIT HT ST Heb ST qAT SAOTAT B
3wy S fermar 21 et 2021 H T 24
391 dTe Rawes T | e T H 6T AR
ST FEd © | e AR Rafa fE et |
ArZSRAT (Siderial) Fed & | TOFT & fo acET
foga farg feem & fou sty Sea £, o
SH |EA T Fd ¢ | THh STIER FJ T <,
e ST H AR (Tropical) Hed & | el
A | Sf@ a7 Qe § W H gy @l
dred £, or: 28 feaer afr wea & (0 + e
= f@or, Y& 9@ T BN q T FT T & A 2) |

Ty Tk HT 2 YHR F A9 B O A
gfotar & gfefar e w30 fas 1 W B
gt ZRT FF 0 GRERAT I 365 T § B g,
o 12 = 919 8| o 9fd "9| % fog
T Tk BT 12 9T F qier ¥ ufq W 30 T

T W 360 {7 FT a9 BAW, Sra: AHRT T@E AT
g H 360 AT § e 2|

A YR H F=AT 27.3 fad H g
qfRepaT AT &\ GfAfeT @1 T 1 T "
g (Fafq = 91 T 2) 1 ord: T Al a9 A
27 &I B

27 T = 360 YT, A 1 7€ = 13 A
20 T |

8. A FN THEA—HOT qAT F9F HT 71T F
qRT ¥ A9 W@ T S

TTf g = 12 T = 360 AT (Degree)

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

1 &A= 60 fIaaT (Second, second division)

% 91 60-60 & [T FiaTdeha NS 2 |

qaT a9 = 12 71 = 12 30 = 360 fe7

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

1 faF = 1 397 7 = 60 TU8 A1 =&

(1 28 = 9T 1 %l )

1 308 = 60 U (97 = 1 fapar &t Tf)

1 90 = 60 faua

60-60 T [IUTT Had HIOT qAT I 7T
% g % U qRdig e § 31 g
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ZMad ggfd § off | fheg 60-60 T fawm
e & a0 A & 39 gARAT ®ed & orEe
FE SR el 2|

9. I% ATH-I URERAT = 27.3 faF

TRepT B9 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 feem F v ¥ oar Sue
YT AT B8 QX &l & | 39 Srmae (Th
T &A1) FEd & | THH TAT U e FTURER
T ¥ s @ pofg i g7 F sifers & (sfafes
13 39 20 &aN) AM de G-k I F AW
e @ 21w 15 i A o9 g g
& fawdid g & qu gy < g, o
=g fafa & g @ed 81 15 T & 15 fafer
2, foed g av @1 =T 180 3T ¥ 1 ot ufa
fafer & av= qor gd # SRR 12 A9 Fe |
THH T N YR L G O dF dedl &, 3T
T T U Fed 2 |

180 33T a1 IPMT & a1€ o% I0 q &
e o @A & IR w15 fiT 9| g
ST STHTaTeT # g 0 faem 9 a1 a9 |
AT § | SEE T B0 Y R 9O §
T ¥2dl &, A 3H T W& Fed o | TEb
fotfer oM & T 180 3T § Fferen (Iga) forasr
T 2, SHT & TANT B § | A FOT & B
fafer @r 9ga feaw (a2 qor g var fofa a0
& feaq (gd)  ®ed 2|

e el

. . °
Ly s (7% ) r
T '

it

fafert & ma—1. gfeer,

g% arg fedr -2, fadar, 3. g,
4. Igd, 5. 9FHI, 6. U, 7. HGHI, 8. A,
9,994, 10. M, 11. Uehresl, 12. ZmEst, 13.
Fareel, 14. T

T ET b At fafer = 15, g

IgH 9© 16, 17, ... 30 & fafer &
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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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Odia & Devanagari vowels

IS |83 |F|m | = |G |&|T T |37 |30 3

Jgdllalaaa @l & & &[99 |6 |@] |°

Odia & Devanagari consonants

o Y | |5 | S |o|HA|A|(C|S|5 |6 U |d

@ |8 o |d | |02 @&

GG
D)
O
()
1))
(%)
D

g |d |9 B | |7 | H | T

~
8|
Q]

AM| ¥ | F

d @ |94 @

(2))
h)
h9)
Jto)
=)
D
L]
(=3}
o]
a9

S

a9

QI9@IQ THERR Hello
UQLQIQ g=g9TE Thank you
761 QQq ACNI6E | =T HIh NI welcome to my home

0416Q QI §AQ6 TAT HR &HT HRA excuse me please

QQQ @M 8T AT very good

0701 @0ng A4 fo=aT &=y e don’t worry

dQ6 Q64 96@ TY T@T B9 see you later

2Idel @606 2AG, JTUT HBATT 3T how are you

2INE QR &Y ATH AT 3T we are fine

QUIQ @11 @l JHY ATH HUT? what is your name

d6-1Q A1 6@Q... HRX T €3  my name is

796 9942 QA 88 @7 TY |g Rl W 31f& T? is everything well at home?
2, QI@@@ 0 22 | E, qg fhs o St yes, everything is fine here
1@ QRQAQ YA QEES ? TEl Z& T o ehdl what is the price of this

~ ~
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TYEE] T I fod SR SR B &
Q6 1IQAY QLR QR 2R RRVIQ
From the poem “Bandira Atmakatha” of Gopabandhu Das

0 QI8 96-1 @Q9 aJRIQ, 6@ PAO A% ARG QIR
for foaeprer 91 591 siferepR, o) ga 99 IH=fa 3R

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

Ferfae® 70 THE @R 8, SR d89 G o1 7 S & &R ¢ |
Il

dl aleq 66 6ol AaQe], 268 ual ol 6@ ual Q4
PR ARIAE 90 904 @7, AR JA8IE Y @1
S SiE T T ATEE!,  |iE TRt Fal die Tl gar
T |IEH P A S, @9 AT A Sirad

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

e StawrTiar a AR &, SET T Siiad a%d 3R g@l ¢ |
T Bl AT T ST Fhaldr 3T Aena= Arel fHedr 1

99@ NI AAE 9AQIAE 986, A9R! Ald AAQR AME @R QYT
Jo@l RIS a6 0@ 6191 Qlal, Je@I AT @26 96 aqT diql

IS IR el YTt gite, Io @i 375 &l Sid dke
U1 @AY 3¢ A QIQM AR, IO @I 92 9T e 9Ry

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.
Il % fo gt o gite g=m,
gl & foiT 571 4 ot gite fah,
Il & foTe g, T iR R T S e & SR
gt % forg &gl Afedt @t 21

et g1 & & foro wwffa & &) ‘SopeiT iR TREEEr & AW g faea iudy | @ o
I |, gU et & @l i & Mepe 1877 5. H BIW AT| I IS H U A & SR o
SR EAAA-AM § I8 SR AR S AT di | 1920 H AN HEF H I TET W A FHI
T AOER 9id a9 & A @R d o | e & & H o 39 ANEN SwiEHg 8 | S 5HE
it E— ‘Sraere fa=ar, ddR SR, ‘O, M HE’, ‘IR Hiaar, Al U S |






