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AFTeHT / Editorial

afreaqet BT gig

Responsible Artificial Intelligence

Y 91 9 gf§ TR 91 T | WRpd H o Hhoudl dl o1g H IUA (Pre-fix) 3R gAY
(Post-fix) ST HABSATIRAT BT fIFIR B & | UPId H i & DR AFG DI [ARTE I 3 |
qIIHRT SIS (Sense Organs) ¥ ¥1eg, 91, U, ¥4, 3R 7 gig fawi (Attributes) T Ig01
IR & AR IIHIT HHGAT (Motor Organs : T, &%, UTs, folT, Ja1) | Ui w1l (Actions
L IS, TS, T, HFA—Hel M) Bl PR & | A1 B IR R HH PR Bl IR0 gfg
B B | g 9d 19 UG Md & R W emarets iy ol § | drgex fasme @1 wefy
T Wed ¥ Tes, TR, WU g9 3 fAwdl & o9 @7 fawn § yfy g8 ©, oMb 39, Ty Awdl &
BTG TPl o9 o1 Q= § 980 &9 WIfd g8 2 | RS dIaRYT gRT @ F dier, g
21 37 IHRI W FHH BRI D (017 USRI §+1, $90 Haad & oY i gig (Artificial
Intelligence (Al)) HUTTorIT T fdHTRT BAT | Ush ¥ Al YHR & BRI DI U AT by a3l &
dra | @ e 9w g8 2

( °rr: sigarees Artificial Intelligence @& [oT0 P glaaar @ UoT &ed 81 gl
F@Iqrads (concrete) AT 8, BT B, 37T ghgaar smaarads (abstract) JsT &, JoT B

geAfere Tt Al & for gl @1 genler faserr arem 21 )

gfg (Intelligence) A TRY &, ARI, AHM AR 370 R A FIBR B DI &, TS
3R PIerel | 39 Ir=id URder § gRad- | Ao (adjust) BT, TSR o1, Faell o
A, THATT A 3R 01T o+ P &1 3 € | §fg & T YR & — Wpidd (F89) gig

(Natural Intelligence) 3R AFadfde (H3M) gig (Artificial Intelligence) |

S Sfeam BT (instruments) & ST 96, OT, ®U, 9, T 9@ fawAl (attributes) @1
A ol € 3R ®H Efdl 9egaR F1 (action) &Rl B (FF, gfg, sEdR, foa) R
3T:RVT (internal sensor instruments) & ST HAY: (W, gy, 7d, W) o< fawad
(Internal senses / attributes) @T 3TIHd BRI T |

I JfERETHRIET HRUHIRA |

T fRreery d: SR v g9 || — derquRaTT o

9 g rEdR: o HRom SiaRH |
H fawar— e, g 74 RO | |
ferT @1 Wi 99 H Ahou—fdhed | He I~ PRl ¢ | 7Bl gdaifcr & JgaR I
Ry FRIg: | g Ry &7 |79 4 9HIfed BRd € | 79 b Ahod—fddbed f[aaRl & 49 gfg
I ol o 8| sEeR Wifcad ® Ol i, oril ® o T4 SR arRil 89 WR uRArsH &l

2



Ig <dm 7| gfg @ foig g9 aRRufoar #
-1 8 2 |

fRrenfag Howard Gardner = 31U+l &
Frames Of Mind: The Theory of Multiple
Intelligences, Basic Books, New York 1983
# 8 UPHR oI gfgaar qai T8 T -

a1 gcdl (Word Smart), @@ dgar (Logic
Smart), for=oT uedr (Visual Smart), Hfd
gedl (Music Smart), d1F Ugdl (Body Smart),
IR ugal (People Smart), 31 agar (Self-
Smart), Tfd uSdT (Nature Smart) |

yaferd AT welie & -
Tferagefiasantadia:
AGTTCUY: TeBAUTITENT: |
A ST AMfged, |, TAT Her | g
2 g8 a1 wierq a1 4u iR R aret oy &
A 2 |

ER, AT U4 P USdl & wHad H
T 150 BC (8. Yd) Udioifer dd AT <
# 3T ANT & fawgd Joord & —

IJH ford 3MHe UIOTEH U@ RN
T AATERI STTASITe |

SITfde Fa8R & He¥ § I8 & Adiid
afe rufer T § —
IfEAT I 3y wgRt 3rafRuer: Fe

IMHEIH & e ¥ fam” & Iidqefa U=

arufera o & —
9T AW TU: TATEAT S22 UfoTeneTte forram: | |

YR g2 A = o 8, FMfderR ¢ |
JIOT I O gedl H 5 U7 (3ew, ¥, %,
RE, TY), S H 4 U7 (], W, WY, ),
T # 3 T (Fes, wEl, wU), arg H 2 oI
(Tree, o), Srare H 1 0T (FR) B | Hifaw

W fIprd, AEeT — 98T 59

{1 N &1 ugen & T SUHROT g1
AT B, fIgeIyor o) Adhar g1 oAfdd e
(Consciousness) 3@ WX 70T 2 | AT W&ot
gfg (Natural Intelligence) ¥ &I W
(Intuition) B4 €, ST 99 -d9 IMfIHRI &
HRE I9d ¢ |

AT (consciousness) ¥ MO ARTSH
(brain) # Sr:fawaed 3r=T:HRUT HaATfrd BT
g | daar B HHl P (simulation) AR
fomfor @ feem & A |G S o B

q1ed favg—pro—ard (attribute—
instrument—action) @ AR AIPITDH P
gig vonferdl &1 fderr garm | JAfdeR o
93, 1Y, BY, faw, gom, 39, a7fe S |91 g9
W Udhe BN 8, ISP UgdN Bl faem # W
S gig donferdl & faer & vy by S
B B | HM gl Tonierdl ¥ 9gd IR bRl Bl
FAfBT B Ao I, THHUdl & 1T B Fhd
g | SIRgH WX S 1 M 9 By S A
2| 374 WIfa, wfth, iR uRerear fierch 2 |

S Fereif 9 1956 H TH WSS A
Ugell 9R Artificial Intelligence (mfEihRrae
seforoiv) wes B Tl 3R I wEer # e
T |

FE gfg (Al) # STeT 9Ug vd fageyor
(Data Analysis), A= FHEE  (Problem
Solving), &R TR @R (Interactive
Communication) BT THHE AFFSTT EIAT © |

P ghg (Al) Tl UMl IO
2 | AT AgCH G ATbICT YUTTell STeT—HeT
2| Jde faeed d 99 iR fhar IuaRon
BT AHG | Sexie 3 R (IoT) #
Tl aGY, SUBRT HAR HRIH F G B &
3 9 § W, URINR 3R sre-fafma @
Jlawr s WUd (embedded) Bl 2 |
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Al & faera @ v faemg & —

1. Symbolic Al- 399 AMg <9 Rl @
IR R doYl f[arRwe M gfE
gomferli ¥ faviwst 3 (Expert Systems)
ERIINEIINY

2. Machine Learning — #2fi9 31ferm faem,

2.1 g g¥g UM AR AN 9%
TR & foy s 9 "
B YR HRA B dg 7AW
TATIRLA &7 oich) B |

2.2 ANN (Artificial Neural Network)-
Jg e AMG ARG ®I Sifdd
df3@rell  (biological neurons) @I
AT IR HRfAf & MR W
feomae fear e 21 g9 aRomH
& URYE (accuracy) 3ferd Aot
2| dfea saa forw 2fF ser de
AT a1 @9 Bl 81 2010 & <UD
H Hewaqut faer <&
3. Hybrid Approach- 2020 | Al 3R
Robotics / Cyber Physical Systems (CPS)
o1 Ff3ra faem &1 Seu 8 @ g, o
3o aRRerfrll # Y Rdie 1 et
frRI=oT g €| aE ener @ fawer &
gfg & fImrT # 21T (Learning) Fgwayof
2| fer (@) # Feror (A, el <,
I, GH) PR TEIAR RO FT A9 BRA
A gRumM & Mded €1 98 AdheuTRil &
M PN QR IGHd D S A Hey =q1iud
FRA £ 39 UPR A DI Fell gs uxal H
TATHS 3R BIATHD S FUBId &l &,
S 98 IR & N § A8Rd 8T © |

2041 WAl H IRClee & AT IATH
(Holistic Learning) 3R U3l &1 ASHIH®

4

IR (Cognitive Constructivist Learning)
Rigr ufig 8U|

AR ST ORORT # $1qo7, 794, fAfesara=
@ AR A SfeaRad 1 sraor § gfaar
A AM R DI TS BRI 7, AT HUE
(Information-base) @A & | A9 H FU M4
BT 4z SR gd o9 | dy Renfia ax
FHfa 9 (knowledge-base) & ol B
2| fMfeardd o oy oI\ 9R i usim
(wisdom) &T Foi=T &Il 2 |

D34 gfg (Artificial Intelligence) HFICX
gRh &, T il 7Rl &r giRiferd (train)

oA ©, O AFa @ i A, qHse
IR Aol oM @1 emar @1 faeN wxd €|
JRARNTT PGS H Y SICHURITA <d 2,
cifhd 7l AT (Machine Learning (ML)
H $YC STel AR 3MMSCYe Sl | 7Y W
U difois (Aisd) §9rdl 8, R 98 Ay
§Yc SICT Bl UgaH IR I |

7= @ (ML) 3@ 3fg (Al) &
it amar g1 ML # w9 Ter I8 Rl
g, S ¥ Wl 7 wE B R @l
IRAAT (algorithms) H THE & —

Supervised Learning RS I gigc sIcl
BT 1A difed AMSSYe STl I AT & 2 |
SO Al g8 gfh Aied ¥ Y 3Td STeT &l
UEAE B & | $AY $7YC SICT BT o]
(classification) & HHd & |

Unsupervised Learning ¥ 3f=Id $Y¢
STeT # AT (similarities) @ SR TR U,
qu, B & gdm o 2| 9 @iel gie
(Exploratory Algorithm) &8 & 2 |

Reinforced Learning- 8€T € | ¢A
P W G TANRGH BT TIRT G TR 3T
el R AHedl & Wiedd & SMEIR W
TAREH ¥ GR B ol 2 |




Deep Learning Jfh A & #ARISH
$ Hled & IR W FHE FA | gAH
§YC 3R JASTYS <RI & &< Teb AT AH
JMEIBRIA =R Acdd (ANN) A€ B TR
IEd | 39 NReM # A B SireH
qrell dgall @l Hed <d €, S $9Ye SIel o
W 3fIcYe el B WIPhI TP deerd © |
9 R Wi w@d drEdt g ok S @
3R O B PRl 8 | 3 WOMell § gRomd
B URYEAT W gl &A1 Srar €, 39 RO
98d 3Mf9d STeT U BRAT gedl 3, ey

TR UTeR &1 A1 31fdep Sroxd 81l 2 |

PR 9y & s 3% -8 Aol
8¢ oi— Natural Language Processing
(NLP), Machine Translation, Expert Systems,
Gaming Systems, Robotics, Intelligent
User Interfaces, Machine Learning, Fuzzy
Systems, Neural Computing, Data Mining,
IoT, Big Data, Cyber Security, Robotics,

Cognitive Systems, caTf< .

A AL Fomferar qd uferferd avqaii &1
B USA Hadl ©, T TSI a3l Bl T |
U P R W QR ERg et <ol € | ANN
ol diad B 39 DY fHar? g8 g
3R FHT JRPe €| ugar & g ANN
3R dayel v & forg gefiduRa (symbolic)
Al &1 3 faen R g—fIe fey e &
g HHTaY E |

S 4.0 H STxIC AR AT I qINH—
79 =g B, 985 (A1) IAET (mass
production) TR e &A1 TAT| 3@ ST 5.0
H AFME-ARIE @ FWIRGT & Haed A
2, o9 9a (SifRex) @& orwal & TNt
BT g SUMIHIURS fAfHT (customisation)
TG BRI | S 50 & AW H AR
anfefhlRraer oot (AI) vonferal @ faar
@ 9gd I F |

M fIerd, AEeT — S8 A9

AR (general) |l @ forg fasRad
Al vonferi @7 faviy (particular) AT &
R & Y YN T8 PR U, SR T €
39 fAWId| 39 YR Y & Ps A9 2 |

Pifde BRI BT § R § d-i4 &
JMFASHTR, MRS Y&, SIBTHRT, AT
fRreror S fafdy el &g T3 o9 I gfE
ot o1 faera gem, o R, ey,
SN, FEN, Hal & § JaRAT B AR A
9gd Wee Hell| oMUy &I 3[R ¥ dqon]
8U TSI ¢ | YRT PR A Startup India
U & Sfaid AV weres &l iy diedrs+
oo @1 urau fhar| fideR 2021 d& 99
57,400 TCIC3MT I I Ud AdAR® AMUR
Haei| faurT (DPIT) & A= el | (www.
StartupIndia.gov.in)

A B4 gig (Ethical Al) vomferal |
Aifeld JeAT & Hag ¥ 3ol v o aR¢Iya
ARG JMABR, MU-d], IR—ASHE AR
IR—ZXH oAl Aol enfiret 2

(20 M & U i B T G | S T R e G
DIETA IO & Adhel HiA gfg gomferai o1
faera Riem & &= 9 9gd SR BRI | A
q dod R ¥ EeR H omfad wor
— (@, 74, ®¥ W) A, (@H, o H)
A, (G & ¥4 AR difgd duar & IR =
HRAT) I, (ATfedds i) sared, (3T9eqd
3R 3FTaeId o | BT URUET |
A Ay § SreRigd iR nufera ur € — (a9
79 @ ggan) wE, (T 9 gaear w1 amE)
W, (e wwer) T, (o o)
TN, (35T O<d BT ST 3R FHuT)
AR T |

s & onfdpR W & AR
IR J1raT AT 99 & | e & forg

5
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IRIT HEM gfe wa vonferal | s=ai |
IR Wl B od Us dhdl B, N q
A WA % AR UgE H dwekdl axd 2|
RGBT H 24, srgellerar 3iR srdHTgar 9%
Ihcl | Weoe AR AifSar 9 GHN H
faered, TR, dA9RT 3R &7 98 Adhd
2 | IS H sl gy gg+ | f[aar &
Ty 3k feem arferT &y €

Jar yonferdl & fae™d @ SR R
(government) 3R IUARHRIN (customers) @
dra |EEINar Bl | SuERhll § § faeivs
ANif¥res fAd™T & Adhd &, AR Hg UARHI

RIS BISdd < Ahd G |

IRA B Al GIHId & qfde DI aARie
3R Hafd &)+ & fou oM gl gonferar
@ fdwr ® geEr f&ar S| §%pd iR

AG gfg H BRI &7 HROT 77 DI <ererd
&, o o, |e, I8, iy e I B

eI MR ATHTY =T © | i el
ey @1 ARTss W uME uedT B 1 W6d

g, S TRgy, f&a, IeR, affER @1 98
g

ot gy wonfert & faw § wf,
TS 3R UPfa @ ufd waR dRd @ al
A AR RB | 7P GOUANT B FAd ST B,
3R Tl FHTdT 3idpel SFTTY STTG |

R
IR B B STIIHT § |

FHm afg uonferal @ omenm ¥ f%
TRl H Ui B ARerT & ufer ety ¥,
RTUR H 3D AT, ferrae, JArerak
& GURUTH & IR H e HRd gy g
geI0 | ST, I, WReY 3¢ STAdrelf
¥ IRRS FEATT R Sepe ufeeet 99 |
fRrem & Afdedr, ARG, 3R TFATHG
R T AT SMQ | Thet TR AER—{er |
IS 8RR, 3T |3H, AR o],
UHid Weed & faRl R IR IR 9 &
NI

FRpiTd, 9HIfSte Ug dffge S99 §

$M gig uomerdl & SIR¥iayYl fder e
TN & 9¢1M & AT WAl UR 9ol o
JAIIHAT 2 |

HT GG dASHI © | EFRITHG, RTRIT,
MR TP 3R WRAR A9l & dfRred
g Sl U ¥ M= 81 9%pd IR WRd™
Tyl 7 fSfSreciiaxor gmH a9 @ foem
98 {E B DI SR 2 |

deie Ud dddldl e Uoge |
g faem & ga o & forg wAfdhd
Igge  fiwed  (Integrated Transcreation
System) fa®GRIT A B MIeIHAT B | SHH
HeMH gare RIeeH & |1 qdbeila! Trearde,
PBIeT, DIGH, ATHIUT A, e AT A,
SPE AIAE UL, fEriBRor, Ao
Hqu fmior anfe @ glaer 7| 59 faur 9
ATGoIAdhdl Pl AT AT (Fhel, Dleiol,
Sea R, ARl Afe) Rl WR Srdr
RIS H e TS el ¥ 9w & gare
nfrdTes &1 J7avaR e |

AR 9RT a9 & forg smawas &
f6 FeH—Ama & We—god (Co-creation)
A AMG divsd $EF g gomferdl (human-
centred Al) &I fdsRid favar omu |

dr.omvikas@gmail.com




IMETY=-3aHa0T / Call for Papers

MeTqA-3Mes — Call for Papers

ARG I FFCA: “F3e FBIA AAS P [0 P Fhgear”

International Web conference on “Al for Resilient Happy Society”
8th — 9th January, 2022
Indian Institute of Information Technology (IIIT) Pune

The conference on "AI for Resilient
Happy Society" endeavors to bring together
the researchers and scientists working in the
field of artificial intelligence and allied areas
across the world. The conference intends to
deliberate the recent developments in the field
of Machine Learning, Artificial Intelligence,
Intelligent User Interfaces, Indian Language
Processing, Computer Vision and perception,
IoT applications, Robotics in healthcare,
agriculture, disaster ~management, Al
solutions for socio-economic sectors, etc.
The conference will witness multiple eminent
keynote speakers from academia and industry
from India and abroad. Research students
and faculty will make presentation of the
peer-reviewed articles. The advisory board
involves top notch researchers from academia
and industry from India and abroad

JITRTER R "Yge GETd Tl
% forw oM gigaar gar R | 3 gig
T IR Hag &3 H HH A dTel ewais
IR ISR B TH AT AN BTN T
3 A BT AU gexde 3 o &
ST, Ry Wil H REIfead, HiY, MuaT
yderd, AT e el @ forw o gfg
HT FEEE AN & &5 d 8Tl & gechdl W)
=l SR YR BT & | g WEhdl & g g
q9 % w0 H A B BT, B AUS S A
HefT Hel UR ST H1ed, afReid A=
ARl iR oM gfegaar & a3 |4 |FErd
T IR @1 ey fbar o 9a | I8
AT GFRIT MR B fBeHD IR SR &

o3 Ufaftsd gl & A—wY AHGEl gRT
FHiferd oEl @ Ui w1 N TaE | 8|
TR & AdledR de H WRA IR facer
& AHIaADG IR IR & oY eudmal wnfie
BT | AR BT AT R 21 Henfirant
R (SIS g1 RIFTT 7eed BT Th
HLIT) ERT 8—9 SIal 2022 I Ul A
gaar (Fewe, smgemgensd! go) & wqa A
fepam STQT |

JFAAT d onfdrer fawr (afep= 397 a& Afaa
el €) 39 UPR &

T ST (Rl @) wiaferd srem,
JFfRifera sreTdq, Wot Rrgid (19 2an), Far
HrEnfia (S, eRToId gonfort, Wi e,
AMBIHAD Ao,  AMbecADd gy
W, Hm gigEr (@il o),
HAFG—HM STAAHAT (B[ HYCX FeawH),
ARAT AT TR0l (3fST9 efvasT uriRRy),
AU gfte 3R RO (FRYeR o R arom),
Ao —Yoic Rived, gewie ot RFd & SIgwamT,
PN, el gegd (SR HeoH=<), Tadde
FATRABIIR

Machine  Learning -  Supervised,
Unsupervised & Reinforcement Learning,
Indian Language Processing, Computer Vision
& Perception, Intelligent User Interface,
Artificial  Intelligence,  Nature-Inspired
Algorithms, Evolutionary Computing, Fuzzy
Systems, Computational Intelligence, Deep
Learning, Game theory, Neural Network,
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H ATETRYT YUl AT B fiu Adesds & HU H UTONEHAD (Tl

Experimental Study of Pristine and SnO, functionalized Single Walled
Carbon Nanotubes as gas sensors for Environmental hazardous gases
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RIRIC))

IR A BT ey fe sifeTgs (SnO,) waersoie (functionalization) gRT Vbl &AR
HIe= -Hregd (single walled carbon nanotube, THSERIUAC!) &1 Hda- &Hdl (responsivity)
H GUR BT I BRAT & | §9 S Bl U & oy AsgIod ST sifaargs AR M
T 4 ® 0.5 Urdied ¥ 20 YGIUH Aigdl (concentration) @ HHIR TRTAGR gRT IR
(Pristine) 3R SnO, HHRITIgSS UHSEYUAC! Bl Hdar Ahar &1 TANTHS WU A HeaT
far 3 21 30 UMY @1 ugEE AT (detection limit) & 1, 3N & Yo MREd wigar &
Aud # HER BT gfoRe uRade (resistance change) Ufd Ade &l fvar ar| o=\ ufafear
(peak response) U &_+ & &, JAI/AEAR (UV/IR) & HIH H ATdY W SFART TR
IIF AT AT | I8 W ®U A <@l 17 & o7 ifaarss dag deed  (asegue] W dl
HIGTATAT BT JEAR I DT BIH BRAT & | SET T ghg 41 BLIGaRM & T3 3R JEaR T8
&9 & AIH W UG g A Ol Gl 3 | e ifaIss haRMasss TaSeUAc] H Aggior
STgifaargs 19 W B U st § MRes &1 gorm § R&badl 2189 (recovery time) &H Rl
AT ST S T el I AR D wU H ST | 39D A1 81 I ey, WAl Bl gy
(differential response) @1 SIMGRI & oY THSYUACT 1 HHR &1 IUARCT A1 IR vl
g1 o 5 uftRe ofafsar & 9e7 (NH,, RS 99) ofik @5 8 @ffefiers NO, %)
ERT ST 37 © | Fae=eiiat i SR gRT R¥1@, SeRT a1 Janrener uRaer # effieRe 1
BT Figdl § FE BT BT Rbfs fhAT ST ol § IR 39 YBR ARG T9T R 919 &
Sur fhy ST A § |

ABSTRACT

The present research aims to improve the detection of environment prevalent gases NO, and
NH, by functionalization of single walled carbon nanotubes (SWNT). The response of pristine
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and SnO, functionalized SWNT has been
experimentally studied by step wise exposure
of 0.5 ppm to 20 ppm of NO, and NH, gases.
With a detection limit of 30 ppb, the sensor
was exposed to a certain concentration of the
gas and resistance changes were recorded per
second. After achieving peak response, it was
recovered to baseline by exposure to UV/
IR. It has been categorically observed that
SnO, functionalization serves to improve the
sensor response. This observed increase can be
attributed to formation of nano hetrojunctions
and improved surface area. Recovery time was
seen to be markedly reduced for functionalized
SWNT exposed to NO, and hence enhances its
application in ambient enviormnment. This work
highlights the importance of surface decoration
of SWNT in improving its morphology and
adsorption capacity. This also presents the use
of SWNT to differentiate gases as represented
by increasing resistance response (for reducing
gases like NH,) and decreasing resistance
response (for oxidizing gas like NO,). The work
can find potential applications in areas prone to
sudden upsurge in hazardous gas concentration
like leakage, industry or laboratory ambience.
An efficient detection of changed concentration
can be recorded and preventive timely measures
may be thus taken.

ST & Uhd QAR PEd  AHedd,
IRTT iR BRMaEss AHicyd, 19 Hdad,

Hde2ieldT, IrdTaRyT § i eRe I

Key words: Single walled Carbon nanotubes,

Pristine and Functionalized nanotubes,
gas sensor, Responsivity, Environmental
hazardous gases

B Alcgd B IAbG  Adg—ImIad
3UTd (surface to volume ratio) 3R @IEell
amest ® (1-2) | 391 Sod Hdaaefierar 3R

10

BH AR ATUAH Y Hdad & wT H 5D
SUATATT &1 BRIAT © | AHIcd & Seldgii-h
TOT I RIS ardERe & gfd 37id
HaeTfer B € (3) 1 N & HuUD H W
R I B R A AHIcgd & G I
(charge) & TFIARYT (transfer)g™ &I o8 A
SoldG e Ul H FelTd ATl & [STId! avis
H 98 9 HWdsd & w9 § W fHy S
2| fUod ¢ <@ I deP Yhd AR
HeA He@ (SWNT) iR a8 IaR &1
e (MWCNT) @ 39& gRafid WUl &l
N Fded & ©9 H UIT X B & (4) |

PR BT H Bhs $H WeF Tdh d8d
g1 Heayul favy € | 9rarEaRer H§ Aie 19 o
P AT AfRATSS, ARSI Sls IRITSS,
IR, R 8T8 Sffegs (CO, NO,, NH,,
SO,) T @M ¥ 3fdF A= H B W bS]
R ARG 3R IMuRce R STerdl & |
ST IO @ QYR WX ATSEIoE S8
sifgdrge I &1 Aigdr 1.5 4digH — 2 qdigd
IR Udh @R SAM ofdll 3faf) dh U1 Hdl
2 O SR Sq9- WReg Heel SIHRaAr 8
|l & | Affa A3 7 sEifar 9 @ "ge
B AMEAWHAT B & | 3NeNfre gHga #,
HW D GF, SWD B AU, IO gl
gl | ATgeroT Sle Sifdargs 3iR SrHif=r
@ Algdr geRE A # uga dadl € |
AR H 97 I B Aigdl YHIUH e R
B AIcd Bl I Fdgd B w©I H TN
PR DB |

R MY oid, IReT Ushel AR dre
TAIcE 3R e SifIsS haRMASsS HIa
SATCIE BT I ATGT DI AT BT ST Bl
2| e I § IR @ TS e
Adg &1 ATl T 3R $1 (XRD) 9 394
W gR1 - fbar | DRed toeeyuael
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IR e Jifese BRMAETS THSUAC]

P ATSCIOE S8 Jifaarss iR M= i
B IUh H ATHR 19 RO &1 e fhar

a1 | g uRRufdet § ura v Reaia &1

3R f@at (Pd, Au, Ni) dT #ed 3ifaarss
ERT BEF ~HIcgd B BRAARSS [ S
®I T4l oI T & | ST Ue 3 (Zhang et al, 6)
grT fbd 77 sy § —~OH—, —~COOH— ¥

fIeqa Jaicie faeemor 3R Repas cgH &1
3 yd faar wTar 2 |

Aifeca Jderor

9% UC 3 (Hua Bai et al, 5) @& 91e
HdeToT H Tl dF Ts & & UleliR, AHIbsdex
g Hed JATaTgs WX MURT I Iav fdRer
3R AR PRI & &3 H 9gd & SuIrl
frg gv €1 e A9 Hdgw & fou S=
HITeledr iR ReR yeeiH are-ia faRmany
g (1-3)| dsf® =i fevdmel & e #
RGP B D AIHE H B HIA dred =1
U] TR STeTRT HTed e I/ AR
TR RO 2Y R IR 7 (4) | S8 URA 6]
IR RS wU W ARy |@ag 19 9
% U SUYeH € | PIE AHIcyd, Udhd QAR
3R FgAIAR Ml WEET § Y & © (1-3) |
IgAIaR BIE- @ DI TGURA AT D
BRI I USHd H_ 1 fohar 1dfdd SIfed
g, o SureTeR Rl # Udhd SaR HTed
AT BT wAfedr & TS ¥ (4) |

ST UT 3T (Zhang et al, 6) & 3MeT U
H garr N W) o9 MR 49
S Hue # M € Al gl SRS 3% e
(Density of States), eMlufaR iR wfeRwer #
gRads 3T 2| AR TR THe=gUe! &
g |as ¥ ¥R fedd B8Rl € | heRMas e |
I AAIed B R TS R AHRIHAD
T9d B IOl D! IR AT H IR
R AT ® | SIRIIFRE  (Aroutiounian, 7)
T WY AT H i Ut o b
Grefigefiel™, o1q =1 ol S Ueifeam, Miee

IAE DI BISSIfhfeld g9 7T, S &4
JMUIfAd ao drell I @ Imeaei= @& forw
91 9 SuYgeh Bl | g~ Ue 37el (Hyunju et al,
8) 3fR uferdi vc aral (Ellison et al, 9) &
I YT H SMHIAT 3R Ao SIsATRSS
9l & Ha9ed @ foy $1ea AHleg@ W) 39
R & FI ¥ AY B [RAR A Iga b
TAT 2| G YT 3T (Xu et al, 10) 3R 37verm
Uc 31 (Apeksha et al, 11) @& &l # fafa=
gRRfoal & s9 91 &1 9B Aigdl |
SR g1 IR S9d GRS YHTT g 1Y
21 g U 31l (Hyunju et al, 8) & =g H
HARATSSS Hled Acgd R SFHIFAT 3R
AISeioE Sseifaarss il @ fhforeeae=
(physisorption) @I ST AT g | HaATIY
Ue 37T (Kanchanatip et al,12) @ 2Ner H SR
fFar T 8 3 N Thd AHiegd & oAl
H ANE WHlcyd dsal & A1 fehameierdr
feareh 2|

ST AT ' haRHaseree @I fhar
3R Hdgdl Wy &1 Y ue Sifed
fqw 2, ord: R fhd oM arel Wi g1
U 9HEE ¥ W RIS B 9adl § 1 BAR
e # AR ok o sifarss BRMaESs
THSYUAC! Hagdhl B I HdaTeierdr
JATTHS AETTT IR HIIAYOMCAT BT fageiyor
fopam T 2|

UAONcHD  ferazor

i Taseguae! a9’ @ forg,
garh fafd (13) & AR HIe Aley2= A8
TF ¥ (Carbon Solutions Inc., USA) & UTSsX
ST IWANT fHar | 05 M UM USSR B

11
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100 fAclicr SEfMusa wHHES (DMF) #

T P& & 31X IGT AT IR AR eI 34!

el 47 3R g9 a1 °¢ & forv et Aifviae
farar T |

ISEECRINESIIGII NG (SnC1,-2H,0)
DI W W RS d_ad AAGU @I
g far war| fed sifaxargs =+ wo (0.2
A 7)) & g # s g8 raeeguEce)
(20—32 +9I Hex Diameter) ¥ NIIN®
fafey g1 ST TAT| SHS 918 gABI dagH
fheged &Rd 39 UlelldpEe A+ (AR
AT =0.2 AIZHT HIER) & HUR BellAT 1T |
U<l Fdg & ARG b1 fAfead et A
WFgRDIdT (HoribaJovinYvon micro Raman
spectrophotometer) d T 3R $I (XRD)
g1 fhar w1 | gkt 9 (Cu-Ka, 99 ofer =
154 A) & gRT WheRT TTa 20 = 10-70° &
forv urssR fehae™ Waer forar |

THSUAS] I HER Bl 400° S
Jfeaad R 10 e @ forw 1 fasar am |
goaciMed Us 3R TO-5 TS} o1 M @
AR ERT ¥US Y Y| ASQO I &6
qQrareR fRER d91 @ fog N SR B

§g JUBRY H by Q| | TN PN D
qgHE (25°C) iR Aféies Jmear (Relative
Humidity) (40—48%) W &y TU| R &
iR § §eelld Pl <@H & foly HecHIex
(fluke — 289) WiIfdh 98 AR ©, SKIATA
frar T | WART fB U SUBRN B SRRl
o 1 o g = 2

T IR B IR (PCB) 8% WR o1 &R
T IR H T A7 @R S9d 978 WIRTHS
i B SEd D H ARIT TAT| FE g
AR D1 TggioH (N) I & U H ey
IR S AT 737 | S¥a 978 fafa= Argar
(05 WiTA —20 WdGH) & MEI=ET 3R
Ageioly Sgdfdgs I & Gudb H AT
T N YA® B gare EEd (mass flow
controller) §RT fRif3a fHar war| -ggom
Srsifarse iR M il & Hus & 91
AR B JHAZT WR a0 o @ oy hen:
Jdl /3MEIR T &1 warT fhar ar| 4
gfoRIeT 14565 fb. 3 (k-ohms)—2.0863 fab.
M & I/ urm AT gd wEus (14) 9 Ry
F & IR 9 fScar fafie a1 qomr o
T Sfe 30 U gl WY

o 1: IR Y BRI H SUATRIT TR RITIT
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ufRume 3w ==t

22 IRes toha AR A AHIed IR
fe sifaargs Haercsse Had AHlcd &l

T T

foa 3: feT sifaaTgs AIHUI BT TR R S
(XRD) Ye+

fed  slfearss Baeolsse  TdASegUAC]
P GREAT B AT B AR b U H A
WaeRpdl BT Sua fhar | fam 2 #

feEm U W Wagd d§ BRMAES
TaSeqUel § MR & gt 7 1 /1
U BT 0.015 H 0.072 g7 (1570cm™
T 2800 cm™' TR YT Uieh T SYJIT 0T

% forg fam M &),

BEA Adc@ W fed oifearss &
BRSO P fhar &7 goriar & |

oz 3§ fod sffrargs @ =41 HON BT
TR R ©1 (XRD) e+ fammr m g,
RS9 fe1 3ifaaTgs & I BN BT AMHR
20 —30 4T HIex (nm) HGT 7|

wRd o ¥ AR iR fe sifavrss
HRMEASTS UASIUAC! I M
IR TSSO SEAfRITsS 41 B HHAR
Aigar 05 WdgH—20 WHTH & WD H
FRT AT IR AdeTfierar &1 el
o v | ufoerd ddeeiear e &

forg <3 forg 9= &1 v faar =

(Rgas_RO)
R

0

% HdeTerdr = x 100%

A A R, TAHSD T B SuRef
H Haae @I R emdar € 9 R
B JgURAfT H VR emar g1 WA
A U AR A & o eR, R
IR HRMASTS TASRUAC! Bl IRACH
ddeTfielar &1 dR SHUMH b gRT
AggrIoT srsaifearss (R 4) sk =T
(ferzr 5) Tt @ fafd=1 Argar & forg gwria
T

CRLES B ©° P I 6 [ AV
THSRUAC] IReT & o urd H SATaT
REEENIrC i
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(oxidising) ¥ & | ¥E I HUD H A
UHSIUC] ¥ el Bl Fhid &R IHD|
gfoRIeTd e\ ar &l &8 @<l & 9 R. /R

air gas

H AR ghg TR BKl 81 BhaRFagse

THSgUAel (32=0.0159), MReT &I o= A
ST AT (31=0.0137) fewam €|

g 4 TEcioF SsdliNIsS i igdl
IR & A1 Hdad B ufaerd Adaierdr

EERIEMERRS ESIESIESRIRRSIES]
uRad+a g9 it R R /R

o 5 smAfRT N Aigar gRada & AT
S A R SR R 7 omifva e wigar aRad 9 A
B 6 % RReT ok R afeiEs I R R

hRMAESE Tasudel & i R f 7 4 OReT iR weEfiss
Rair/RgaSﬁ AZCIN SIifaITgS 4 Aigdl TASSRUAEl B e R R, /R, Eal
& W yefEd fhar T g1 o fbe dEd oMt N digar & e yelda fear
AR ST 0NN b fAU AT BT SMbed R smiftrr v YSRIT (reducing) T €1 T8

AT AT | AL SIS MRNDRD TS UAS] BT A G PR ST TR
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gAdT Bl F3l <l ©, e aRvmM w@ey
R, /R H AR B s gsdl B 1 I
e ATET & ATAR hRMATSSS THSYUTC]

(B2=0.0007) @I T deg MR (31=0.0004)
@ G H Th IR R | e B

HARAZoS TASgUAe! H AT iR
Ao STseifaTss aF! i & forw Mifkes
D JAN H Af¥d TG BT HeET T
Frar B fr fea sifages waemfenee 9
I ~HIcd o1 |ag gfg 9 -l geloiaR
P ST D HRUT I USANE HRA DI &HaT H

9f& g8 2

B 37T

BaEeraa SEaifess

[y
wn

=
=]

% Responsivity {Hag=THIET)
R 1
(=]

W

=

0.5 1 2 5 6 8 10 2
Gas Concentration { @ Wge,Trfesr |

o= & Il &1 Aigan g e Aladrgs
HARASSS YASYUAC] Hdad & %

Fdg-refrerar

o

a8 # fewm WU aR—sU™ H
hRMAgSE  (dseguac! W S
IR AECIoE SEARISS T B U %
HIETRIedT &1 g Q@ s © | 39 NG
A YA BIll © [ haRTdIgss THeagUe]
AT I B o H AgIo SIsaliadgs
9 & foy Smer dageid ¢ |

forar 9 # AEcioA SRS N B
forg i1 wigar @ Reeadr erzw e ARke
IR BRMAESTS TaSUAC! aFl & fofg
ferr 1 B | UAd Aigdl R hRMFARTS
THeeuAe]  fIRed @ o § &9 Read
TIGH UM AT ETdifh I i @ forg
9 UBR BT B el AT |

forseet

BN JJEYN # AN gRT ORes ok
e oifRIsS BaRMESS Uhe QIaR HIe-
AHICd TR JMIFAT 3R ARgIo SRRiags
1 T HaGTRINedT BT 3eIJT T ol Bl T
2| foa sifause wRMaEss TaSeyUAc]
fIRed @1 Joim H SureT Hag=eld Uiy g
21 U I @ FHH Aigar (05 UndwH) &R
a1fdres digar (20 4divd) <M1 @ forg DiRked
@ gorT H 9B I AW & w0 H ufafted
B B |

BRFAESE  JaeeyuAel & forg
R, /R, @4l & Aigdl 9% 7 AR o
Jom | AfAd WY BT AEEr A s ara
DI YA HRAT & b Hdad H ddg dfg d
|dE U g3 © | IR ¥ U §Y SIel
@ AR ASgIoM Srsdifaargs i & foy
hRMASSS THeguTel § ORked &1 e
H daed MNerdr o AfRBTH TIIaN 7.46% T,

o o: Ao SEeifaTgs I HigdT d
Ypa¥] T4

Safh MmN & forv ifdedq sgiaw!
0.65% & | TR eTHdT BT HH BT (ATSeIo
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SIENRIES N & AUS H) AT TeAT (SMET=ar
9 & S H) TAT % FIGTLTAT BT U,
CHSRUACT 19 HAR Bl A= 4l T gereh
PRA D AT b wY H IAACT bl Al g
=

TR WY BRI A gs Al g0 Bl ©
o HaRMAEvS TASRUACT SMIT 49 B
Jor T H AIsgioM Sssifadss M & forg
ANfd® Hae-ele | M N @ i
Aigar (>17 @UYH) ardrEaRer # SO 1Y
Al B §S TP JFAT BT S Fhdll &, Saib
Ageloly STsdfaaTss I &) 3ifdd  Aigar
BT ATAM BT qRBA B | BRFAIZTS
THSRUAC, SgIoM Sssifaargs i &
P9 9§ AOd e digar & forg 9gd &
Haeeiier iR Suarf 9 IR 2| Difkes @
J T H haRdgsS TSUAC] BT Rabpasl
crsH HH BT Wl BSOS gRT Adg Bl
Jgad! @I $RIT HRaT g | TR & Rifya
qraraRer H RpaR) ergd WReAar | &H fdhar
ST AT & STdfd 98} & araraRer § R
TISH T 89 ©0 F  HH 8T HRARTS
T AR & SUAIATAT derdr 2 |

SR LT M -4 A A 5 A7) B I =B |
BHRMAESS AR ®I I TSHd B Bl
gadr § W 3l 8% © | BRI o
BT A8 A Ble HICyd & db e
@rcRrra SRR & Harg) H A 9T arar
2| g W9 Gdfa forameil @ wevawy fod
JATFATES HRMATSTS THSIUAC] I IR
P FHdeTeerdT H 8™l <@l TS | rsATe+
P SIfed ufser @1 o= Sgifde At
(Adsorption isotherms) (15) R foR ¥
AT AT & A BT vy 7|
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AR :

3iENfire fawr 3 gfar &1 ! aRafia fbar 8 | S99 Siia JIEH a9 & Ar—3r
AP & - T 3aRl & gR Al Gl & &, olfb I8 qIiaRoT Bl Al 9gd STaT Ugvd P
BT 2| YUY & Iicid & ®U W il YguYT, a1y ST 3iR €afy Uguor affe ot & | IRdd
IR H STl IguT ¥ AR [ R SR f6Har 17 2 | faa WR R S@E W T IR R4
ART S &3 # Ygd €, SIEl urel @ ot # wre BH g ol 7R IR g @ ue 9 e
3R AR S97aT ST J@T | IR 1 H ASIANST TR STl @l JOTaT HOTell BT IR fIesvor
fhar <7 %21 21 S & 91 AU st iR Il @l FEiRa o smawasd 2| e @ ool |
[T & BRI STl BI%! SATET UGS 8 R8T 8 | AFD RIPl, STl & THAI DI T JeTT
S8 ¥ UdAd AT [ IU IIEvl iR faweiyor & foy JRinTemer § Ao 9, el Jurail &l
oIET 3R faweryer # wrol SIreT YT IR HHA QM @Il © | WA B H Ul @ At
Wit SR Iamafd AEsS! @ aredddl, pH, A9, Turbidity & w9 § #1909 & forg SwRel
g8 A®Nd Internet of Things BT SN faam 1 %27 & | faff= ARl iR ESP8266 ais—wrs
Al & Aedd | IRdfdd FH H Ui @ I[OTad] $HI STH -1 T 8T 2 a7 39 T
®I Website TR aR<Idd FHI TR AT ST T 2 |

Abstract :

Industrial development has changed the world a lot. With industrial development, life has
become easier and new doors of opportunities are being opened. But it is also polluting the environ-
ment too much. Pollution mainly consists of water pollution, air pollution, noise pollution etc. In
the work presented, the topic related to water pollution has been done. Looking at the global level,
about four billion people live in areas where there is a considerable reduction in water quality and
this is becoming a major problem and challenge on the global lining. It is necessary to determine all
the parameters and properties of water. Due to the rapid development of industries, water is getting
heavily polluted. The standard method is to collect water samples from different places and then
send them to the laboratory for testing and analysis. Water quality testing and analysis takes both
a lot of money and time. In the presented work, an emerging technique is being used to measure
various physical parameters of water as conductivity, pH, temperature, turbidity. Water quality is
being estimated in real time through various sensors and ESP8266 WI-Fi module and showing
those qualities on the website in real time.
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HST o= : ESP8266 (A1$—WTS), pH, =metav],
cfifsd!, S (Crea fedfees  wffors),
TAIOHE, O Bl IO Dl FRREL STe
q0eToT, Arduino Uno |

Keywords:  ESP8266  (Wi-Fi),
Conductivity, — Turbidity, TDS (Total
Dissolved Solids), Temperature, Water
Quality Monitoring, Water Testing, Arduino
Uno.

pH,

ERGICE I

T TR UE W Udh I AN T |
A 3R e S Al 3R = Sial &
ey & foly e & | adH SiEnfire
g | Sa darEi | siEnfie suers @
fAsr & HRUT S UG BT o @ 2|
g & o &1 FAferdd e JHa uikie
T & EARE § ST 81 ET 8, g9t o
DI IUEAT BT Q. IE@AT 9gd AEdgl T |
RacoRele @1 T # 9 @& S @ |ad
3reEl T[UTERT ATl 91 AT Il B | g
H, MRA BT BT ST IOTeRIT FABID H 122
<2 H ¥ 120 § | UGOT ST bs SR B
T ¢ Y@ 2| g R T 435 fAfere
SIRT SR il 3R 3R & T+l of %8 2|
T 144 AT T e, drerral, AreEd,
3R ATl & AIaTRe AAae! STt B SR Y
T T | By AT & AR 34 fAferad o,
SRR g2 ol 9 Haed kAl | #R @
2| R A1 o 2.2 faferad |t sl |
R @ T, R A T 90% =i a9
GRS

YIS BT SYANT B A Usel, Ig udl
AT 3Maed & fb I8 U9 AFg & a1 8 |
S B qurEdT B FERET G &S &
AT IEX & B for | aMERIS |
I8 YR STel T[UTad] adbid Bl FIRET 3R

TR & fIU HrIYOE B i B V&l © |
U8 UR 5 & pH, AT, aTcidodl, Turbidity
IR gferd AeAS S BR&T Bl A9 3R
Id! IR &9 & foIU Internet of Things
(IoT) Td=TH 3R FAR BT TANT R & 8 |

3897 (Objective):

U1 B YlGHROT g Iqeadl el JbR
T UM @ URUREG®Y WRA H Ui 9y
400,000 SN 30T STH &N dod 7| fasg wrR
R O 9 Fafd dERaEr & gRemd Wwy
W UM 9 4 $BH SH B 1.5 fAferad g=ai
@ HQ B S & | 39 9N JIeld 9§ Gafd
AR ¥ Mo UM & oy 8 srawad
JURI HRAT I8€ STO™I &, Hal AT dal ANl ol
T 8T B Uil @ 519 9 il & 98 are
I YR 98 3ol A UM A § AT LT 3R ar
{1 S g & 99 U Bl Wad BRI ©
3R ST T HR TEl SR BT BRI g STl
g | MR AN B ST & B ATTeID eI
(Parameter) @& R IAMT O ST WIoidd H
fepeit /=1 # 811 A1y o1 Mf¥erd wa & uri
I defrd aRRme OR 6R B BN |

TAR §9 U oM o <1 SmRa oI
U TNIEOT YTl & Aedd | g9 UgeTd
T O AaIS WIfad UrId BT 7Y & HaH
¥ U farsd o1 R8 © R UY el @l
UG BT 95 B HH A AR HH @I H
HaT ST FheT F |
Uom (Motivation):

TTHIT SelTehl Ud ot gellbl H UY Sfed
@ T 9gd I &7 vy g o @1 @
s gdP ay 3fTeNe e doil 9 g
ST @M ©, e URUIFRGRY TguoT o= AT

TR UgAdT ST XET 8 | Ugfid S | e arelt
TG HT 3Mfhel W 9% 9§ gal o & ¢ |
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AT UGRT O BT WA T B, $Hb oY
AT BT I8 I B ARy f U el # i
AT U fhad AET | Sudeg ® o b
ST 9 Hefd SR | AT IR AT SR
Ugd Sl | B arell gog &% H Bl AU |

“Sief & offael }, ot @ UH UH §g
PrAd T el TS
qiferdr: 1 WHO #H& & STgaR UM & uril

# cfdf$dl, pH araddr IR aroHe @

afeel SR @ g=Ii ¢ |

Parameter Quality Units

Monitored Range

Turbidity 5-10 NTU

pH 6.5-8.5 pH
Conductivity [ 300-800 Micro S/cm
Temperature 10-15 Celsius
IR H:

(i) 50% freil & Yotal # A1gge AlE 8k
9N & g H Agge, ASHRAIART B
PHIROT FAAT ST &7 © A IRR & ART AR
ATl JMfaAo of O @ fog b @l
gHaT § HHT 37T WET B |

(i) T 301 Al @ oA H e
(contamination of Iron) HIS[E & AT U
H qANFH AT B BRY AN INR H
BB B IET % |

(iii) o 335 Rl & Yol H TARISS
(contamination of flouride) ﬁﬁfc{ 2 3R
JAF TaRIgS <fal <R BfEAi @t
JATFAT &R & ¢ |

(v) T 212 Sl & qofdl §  Faor]
(T U+ HIoE 2 iR I8 g1 A,
GXd IR NI < & HROT gal off
RET & |

(v) 153 7l & “oter # MRS Aiolg 2 iR

20

Jg DR AR @Al $ "6l BT HRT 9
RET % |

(vi) 93 ftelt & “qoter # oo (lead) HiNE B
3R lead &I AfHAT I Iod HAY 3R
AT 81 'T 2

(vii) 30 fralf & Yoiet # HIfEH g &R
AT AT H BT BHSI & HAX Bl
PHIROT T ST &7 2 |

UIR U1 B O] & W & oIy g
AT 8 9T 39 AdHaHwy Y fhar ar ©
9 AfredaR, embedded systems 3fR IoT
BT SUIRT fhar ST &7 2 |

Aifeca FAderor:

oMY & AR, YRA B 3R J <
Al ST B YUk U HedqUl favy 9=
b1 T | ARAfdD T H IO & H u B
WETTT B BIS G Suae TE 2| gafoy
AR A= # faRIvsir & e yhanrener §
STl DI ST BRAT AP B AT & | 39 BRI
BT & LW T e, HH AN, drcdd
AR IS T H ST DI FarHd TR
& forg Afea fasfid &= 8| STal BT UR1eToT
P b forv = eudalet gRT ST @Y
S arell faffl 3R daial @1 = fdgeil
# aftra fear T &

Chaudhary et.al (2019) ¥, ¥9 UR &
AreH A deep learning 3R belief rule-based
system SIS TR €19 dfad fhar 8 | S
$TH AISPIb IR 3R Internet of Things AfEd
Th IRR WX Hcdd &l IR &7 ¢ |
G@ﬁsﬂﬂ'ﬁﬁﬁgﬂ'cﬁﬁ'ﬁﬁ%bigdata
analytics systems, =Xl -icad HAiSd IR HHR
&I il \fwfera far 21 S o Ried #
EedIR IR AR fSomed &1 I Sl
fear 21 (1)
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Ramesh et.al (2017) 7 39 R & HEIH
A T UGUUT, HaT AT AU e & D1
®I g A 8| Ugd UuR H @@l 7 pH,
Turbidity 3iR Dissolved Oxygen &1 Ugd &
forg 4R & IR H 9aRn 2| 39 U H, I
ST HAREAl IR SD geud R W Fdl @l
21(2)

Sevda Mohammadi_et.al (2020) = TR<fTfad
goell § 3D T &k Saa—RT o
(double ring resonator) 33 ST fafi=1 T
P THIBROT BT YRATAd fbar &1 S=iF qriy
3! fRE # SuRerd IRMeR &1 IS
SMTERATSTT BT ART 3R HH—water H Te[dIol @l
AT BT ST © | 396 AfARD, 39 UoTell ®

Muhammad Niswar etal (2018) = Gl
DI ORI B WR T Ugad & oy Ale—e
SYEE BT IWAN TRd TH  J9—IMMETRd
AR Ufterd e Wesr TaR fhaT 8 | oRgad!
9 glev—gd TREE < H RA @i s
DI WA D IR H FHEIT fhar 8 | ST /e
R H Wid embedded devices 3R LoRa
(Long Range) UR QMR dRRed  -icdd
SXBY BT STINT TR RICH BT fSofrsH
T 2| S| U BT [ureT ®f FRE &
forg I\ WER, oI9Urar 3iR intelligent HHR
Bl WY gaTfad fhar 2 1(6)

Jiping Jiang_et.al (2020) = Ud UTR H Sied
DI IO R FAE ST & draf=ad & e

3D fiice APHIUYSH ATl P IUIN PR
P AN AR SIRIA—h wU H Iqd fbar
TR (3)

Chen and Han (2018) = 31U+ UWR H &oi
P UfhAT BT yeE fHar 8 SR ur @
oTET & FRRET & folT e <1 il &
BY H HC P, [oT 3R W ST &1 u=ard
G 1 S TR H dRRN "cdd 3R S

el STel IOl B FRRET eadh &l TR
frar 21 57 39 TR # va SN fewgA
fafer (Novel design method) 3R e fafer
(optimization method) T 2rfiet € | I8 U+
@I ol B RN & folt &I & I
(Station location) UR 31w, AT MMGRI, AR
a1 IO Havdd fSolsd BT 8 | (7)

Kumar and Samalla (2019) 9 UJd UWR
d IoT 4 o Turadl fRRET yomell &

MR & gRT U @1 Jora Jef¥ia e 2 |
(4)

Koditala and Pandey (2018) = #ei+
AT, ToT 3R, Cloud Computing ST SR
drenfifeal w ead ofed fhar 81 S=iF s
TR & HAihd Pl 8% GRCHIIT UG PR
&% forg R-squared | @ dataset DT TANT
T € | TRaTfad Afee H dIAE R iR A
B A Seerd fHAT AT T | IBIA /YA HAlSd

¥ gg ) 9drT © fb S9e1 Ried SuaThdl

DI SAFID HA W UG BT | (5)

fSorsd IR fadeg & IR & gwifed fhbar
g1 39 UR ¥, S U Hied Bl CO,
IR, AgPhIheer (RPI), dHAM HaR 3R
pH TR &1 ITANT &_d gU Ud o 2|
Sei fSfica | TAeiT & ®U § AR BT
ST R W MU Afsd BT WRarfad fasa
g | S84 319 Rived # Srel &l 9o+ & forw
99 FTSs B SEdry T <1 ' [ (8)

Kartakis_et.al =1 fdaRd wieda (distributed
network) @ favelyor &7 IRaTfad fHar 2
TRAd YR H, ogdh = WAl &I adaptive
edge analytics 3R IAFIIHROT AT & HY
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H wEfta fear g1 S=F U & AR
Y @ Ao & A1 S9dI g fabar
2| 39D AT, SBi SHH YA ®T I U=

Semenyih River U UTI &1 T[OTa=IT BT SATebel-]
fhar 81 SHPT TR 3 Fovex H fawifora s
AAfeT WAl & HH 3R WMl IR SmenRd
21 U YR H S Hifde e (@i,

@ Hed (water burst) @GRl 3R Hud H
f=TaT &1 gdT o &1 WY auig fhar 21 (9)

Madhavireddy and Koteswarrao (2018), 1
3O YR H g ddeild Seie I o &
A 3A YUl B WRIfad fhar g1 S

ATgHE, HATI iR AreAdar nfe) 3k Sifdw
ATUGS! BT T & JTAR aMPpd [BAT & | (13)

Tarun Juneja and Alankrita Chaudhary
(2013) = o Rl & S AME I
@ el & @Ry R IS B AaREd

g @ IR & fov aRRe 99 Seds

e fdar iR Ul @I U 3R SHSD

TR AT €1 39 <Ter AfAEr 3R yRYl
TSl ERT WHSIAT 74T | S url #
Hdifcre AUeel @ ol B fe@s & fou e

UMTal @ ST & IR H 9T & | SYRI 3710
YR ¥ Statistical Package for Social sciences
(SPSS 10) wmHINTG s & forg AiRerary

I9 AR BT SN fHar & | Forad S=iv AR
@ dM B U goR Red ¥ & g1 (10)

Daigavane, V.V.,, and Gaikwad, M.A.
(2017) 9 URId UR H loT WR IMEIRT T
qoraT R gomelt @ wRaE A w )
IIF M- UYUR H, pH Sensor, Temperature
Sensor, Turbidity Sensor, 3R Flow Sensor @I
gfrd far g1 I==8i9 31U Uioide H Arduino
model 3R Wi-Fi &I ¥ enfiet faear €1 =i
ATH AN & A1 RRed fSSI8d &1 IR
PR D IR H IR =1 (11)

Mithila Barabde and Shruti Danve (2015)
= 39T YR Ruet 213H dfex darferd! /e
et w® g fear 21 S fRiew
anfficaar # <rer A eRT ey, 99 I
IR RAle T WA fdhy Ty €| S/ A
e d§ ARM controller T ¥dR PC W
S1el fagargere™ & folg MATLAB wfdcdeR
$I A58 9 UeRd fhar 2| =A< g,
Seg foeliadr iR &9 wRh & A1 od
ORI gomel) o B 21 (12)

Fawaz Al-Badaii_et.al (2013) 5 3709 YU
@ HETH W AT & Selangor AH® 5T &l
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ISl BT SUANT BB STl ThA [har g | (14)

39 YR H, g @l IRED, okierr 8k
[oT, IRMeR—IMRT HWR 3R AlFeRR
AT & JATER W Ul & Tl b Ylg &
foTT &8 ARTT d1el Uicdd fearsy & fasiid
A R B fhar w2 I feagw 9
ARG U & foTT UTHIOT &3 § BT ATIERIS
g Bl |

HAFIT BRI :

WA B H, AT STa |l o de
3iENfires emuf¥re ofat # wifde o @ =
B ST W& T IE WS QI STAT—3TT AT
I 99 2| waved fAfr= el | U @
AT A BRA 8, IOedrd Yhid A1 al
geoiafas ARl w A= TeR @
Afae IO BT Ter A F | S AR B
&I pH, 3IEwd, efdfed), arerdar ik aroHm
® A garm T B

JAfheT 1: U voTell H Raved fearmsH
& W@ BRMRR "edh frferRad 8-

a) Arduino Uno




<1, Rigred sreriRan, fBrr o, Ivm AR, Afd BoRAT vd RS HAR, "371E.31.El. meniRd el Jora ...."

b) Arduino ESP8266 & Ty as—wTs Hisd
¢) Arduino & foTT OLED
d) Arduino & forg HAfse[al & WATT pH HHR
e) Arduino & foU Afega & @I efdfedT
AR
f) S @ oIy aoHH AR
g) Arduino & foTU Oxygen dissolve sensor
h) S @ forv arersddr W
i) S & forg TDS ¥R
j) TS R
i g H Ig quEr AT g P
Arduino Uno &I & U laptop H Hriae

PA & qgedrd powerbank I power supply,
Arduino @I Td & IAd 6 IR WA (pH
sensor, Temperature sensor, Turbidity sensor,
Conductivity sensor) @I HHI Arduino |
afderor & fau Sied €1 ESP8266 Wi-Fi
module Arduino ®I $EIIT H SISl & FoTa
Arduino UfRTEToT @ AR data &I Cloud (Think
Speak) TR Ufd &Rar 2 |

Aifaes Wrefter : Hifds IRMER &1 arcad
aoHE, pH AF, 2fdfed ik d€ivy afed
foddl uered @1 ofd urwd @l faRvarh |
g1 S @ AYGA THR AR Dbl HheE
qAT W ®U I WG Bl B, $fOIU
faf=1 IRFer & AR BT TART BB ST Dl

aryfeal @! =rd fobar T g |

gt BT 4ifae faRryamll & S @ foy
fyferRad aRlerit @ smawrear Bt 2 |
(i) A
(ii) pH
(ii1) Total Dissolve Solids (TDS)
(iv) Turbidity
(v) Flow
dAR @1 gofleor -

qiog <ReT: S @1 I[urEadr & ugam
T pH A9 & foy pH AR Udh Ayl
SYGRT & | IE AR TRA USRIl & TR0 &
foTT v pH UM &7 SUANT &Rar & | afe pH
e # fxdl it aRat uerel &1 pH A9 7 9
T ® T O @1 U ST ITelig 3raven H
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2 iR afe YA W pH 719 7 & Ifd® ® @
U STcT BT TR 3faxell § & | pH A 0—14
% Heg YRdfd 8id1 I8dT © © | Ifs pH UaH
W pH A9 7 & @ I SSRIM @l H
BN | pH ¥R Tdh VAT SYSBRIT & Sl el
R AR @ MR W EESOH—-SMIT 3R
gTSSIfaa M- Bl AT 21 I8 IR fobe
RIuRIe diecs @ Ush (AR el &l AHeiA
HRAT 21 pH ¥R W@d & Arduino $eXO¥
dre Pl FUfed &A1 © AR SHH pH ST @l
Al gftc F=aT 2| pH R # FiFs a1 g
fpy Sra & R vErenT SRR, Ser IS @
forg 3 fUe Bl € QiR 99 &1 o9 e &1
Fferd HA & oy START B S 2 |

%F)[Z:pH@W
ATIHT TNETOT :

S & dOHE B A9 ® folg draEe
QRIETOT A1 TH UhAT § | 39 UOR & A |
Tg fl #fdd g & gl & qIEE B 7O ©
fofv DS18B20 &1 SUANT &R ATIAE bl AT
AHhd & dAT Ig WO O B A9 B forg
qrecol AR BT ST Hral = | o foar &
AToEE Fdgd ¥ R 39Ye @ fog 9 dR
few 7 & dor AR ST & IHY A & forg
1 AR 2|
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191 3 :Arduino 3R OLEDfe¥l & grer
TIE AR

Turbidity Testing of Water:

cfifEdl, STa &1 & e fhitea IRmeR
2 Sl S9H SuRed o & fAeifdd & <t
2| <SSt @1 s 9= e 9va IR @
AT UIRRATTHT TF W I ABRIHD
9T STl 8 | STl @1 efdfed) e & forw
TfIferdr IR &1 TANT fhar Srar g1 O
@ BN gRT WRIAfId Uhrer & ool STt #
SuRerd efdfedr &I uefdid &xal &1 9T &
<fifed) SRewr H Hise doll &1 dw= 3Afdw
&1 IR (Reflected) BTl € A gda@!
ST 0—-3000 NTU @1 ¥ # 2fdfsd &r
Ao H AeH 7| efdfedt SR | 6 fUe Bl
A IF O /R TATEnT ST iR fasTel @
MY & forg SuarT fahy oImeli 2 |

o 4 o ). 1 W efdfed duR QST
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Conductivity Sensor:

AAGAT Y I« UREHAT I IRERSD
wU &, R & oo § SuRerd el smer
P ATAGAT BT HefHd BT AT 8, S ®
Hefdefdd) ReT ¥ soideil & Fardd & Udh
HEdqul YT 2 | STl @l Iora HI A9 & foy
ATabar #1 Th STt IREfeR ®, S Ry g
Il H golagiased @1 SURYfT & qwifdr 7 |

o 50 aTTdT TR
Total Dissolve Solid (TDS):

ALTE R T H SuRed W dEfS
3R e gl & Auar ¥ W & T
BT TRIETOT AT Sird B b oY AR BT ol H
QAT SIAT § 9T 3fSeye AfET & foflt OLED
Display &1 STIRT f&ar Sram 2 | 9 & Sreiga
DI TUET fIga aretddT IR draHE Jedl @l
S 21 SIS HWR Ui ¥ A Al i
AR SRl ®1 W udr T &1 ALwE R
I @I ATeTehdT B W Rafe HRar 8 A1 g amit
QIS # AGE PRl & I Yg Ul DI ATAhdT
ERCUIN ORI

= 6: SISIUT AR

Dissolve Oxygen Sensor:

Dissolve Oxygen Sensor &l I
AR T S @1 I[orEdn @ i &
forg feomge fbar o 21 w® AR o
Y I AR BOT—3aa= ufhar (o 7)
@ forg SUART fHar Srar & 9 9 &
T H Dissolve Oxygen @ gfte &l
2|

i3 7:Arduino @ foTg Dissolve Oxygen
Sensor

Arduino Uno:

Arduino Uno U% HSHIGSIOR a9l
2 ST ATmegal6 microchip (Serfie) =)

ameRa 21 ¥ 16 fefied sge /
3mseye i 8 € | Arduino TAIGNT 3R
feftea fi9 & e HRar § am 48R
A STeT P serial monitor AT LCD &hIA
TR goraol Bl display &xaT 2 |

fora 8: Arduino Uno

25



UGC-CARE Listed Journal ISSN : 1549-523-X,, ToraiT=1 werter - forai wel Wrenifirent el wiie, o119 , 31eh 3, eiré- faawaiy, 2021

Powerbank:

qaRk 6 H TP 36 dlec @ fafrm
Jedl SuRerd Bl 7, sdferw ue fafrafad

Arduino @ U aI$-WIS ATsYT nodemcu:

ESP8266 U Usipd dig—Hlg Wfdbe &
S arRerd fhsferdl (Wi-Fi) @1 Arduino aT$

5 dlec P 9 M & folv STH TP UTaR
T—H=gex BIAT | Arduino ®I IR §& &
USB &R & A1 d1eR faoiell @ mgfd &
w0 ¥ Herferd fear ST daar 2

fora 9: Arduino Power & folu UGk da
OLEDFor Display:

A U S Sl BT Ay IARIND lge
UAfET Se B SHRl SUINT fowd @l
stRReEY w9 @ fow fhar Sar § eIk
RS, TSRS BT RAMUT HRA ® 918 b
for—aT fovel B Uerd &RdT B |

o 10: Arduino & foTT OLED

26

P UG BRIl & TR SUINT gexe 9
Ffdefadr & fou fhar Sar & 3R dted &l
A HrRieTHAT YT BT B |

191 11: Arduino Uno & foru Eﬂ‘s‘—‘ﬂg ‘ﬁTﬁE’f

Buzzer:

TR T IAffear Referm dioigafdes
W%IWArduino@Wﬂ@@_TﬁﬂT%l
T A fEared & R SUANTDhdl $IYe Bl
gfic & U # SUART fomam e 2 |

I 12: IO

Ueide RIeH & B UOTell &1 Ufshar
arefforRad 2

(i) ST RRed # Arduino Board @1 &I
afrar iR SIIFAT @1 SR &1 T8 2|
BRI YUMTell BT TR0 Arduino & A1
ST BT § S8l Atmegal6 ATSHIBEIAR
AR Ble & IR &M &Rl 2|
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(i)

g 3R uE Tuiar & & sHdT ST a9
fdar STMT @1f@e | Arduino & QATART
g & ot SRR @7 TIfST @ 9 U
BT Bls § gRIINT fvar r 2| ReT &
oy STa & T BT welns # foram Sirar @
IR gl & fAfi= dual § udd AR Bl
IS IRFIER @I 710 oA & forg gamn
ST B

qoeard Arduino &1 USB & ARIH ¥
PGSR AT AYCIT ¥ Prige fbar ST & |
USB & gRT Ul HaR & a3 &Il &
/" @1 Arduino COM3 &1 a8 ST
BT 21 BIS B Hbferd &) d dI
Fafic R fdas &=d &1 99 Pl W
TR 3Ualrs fhar SIar € ar Arduino IDE
H forRg U Brs & AR BRI BT
2| SRRV & AR TR 3-8 A HIac
BRAT, TR A STl THT BT, 3R Shi
TR ST BT USRI BT ST |

(iii) Arduino ESP8266 dIgWls HISIdl @I

AT | Sexc 9 d-de fHar Sirar ©
IR PIE BT dadATse H ST b TEHIT
@ HeaH A forar Sirar € | 5Tt "ues &
U6 & ATAR ST HI Sl 2 qAT I
HATT ST & 3T MY BIS & AR
foen AT € a1 we dde d] QT
R 5 Jedrse ford) Ol 81 59 UBR
A UH I a1 © R faf= At
@ MR WX ST UMl T IIeTo
gReferd 8T € 3R $exve & ArH |
T TR AR IRHER Uefdq 8 g | faedt
i) 99dT8e AT d9UST Bl Aeg A PIs Al
Yok g HIGIgel AT IS W a9 Hebal
2l

(iv) 39 UBR 39 UIcdd fSargd ! ibarg

3R AT TFI TRE | YART fdar o
AHAT & R UMl b AU B Sl Bl
AR, |93, 3R U & JAR Aa [haT
SIRSEZSIR

UAIONcHh el :

U A H, qduAH Arduino & 5

diee 3ecye U &1 SUIRT HAR Bl IR o=
@ foru fam SIam € 9T Arduino @ THTANT
O T STIRT FER | ST U A B forv
foar ST 21 9 SRR Bl aferd R ®
g3 UATEnT U @1 e § aRwifa fear
SITAT ® | I8 Ufhar 9 R & HER © A1

HIATTId BT Sl 2 |

(@)

(i)

29 3 YPR b UMl ® U oF B
Tead HER B O H gERT ST 2 3R
Arduino I AUST | BHde HRD HlS

Thfold B B 915 TS fhaT ST 2 |

qOad o & WRMex @ uRumH
TSI ThiF, 3MUTsS] Thid 3R JIuo
R yef¥d &R 99 U R uRum e
& fIU Arduino &7 Sexic W d-de fhar
SITAT B | I8 STl YRR Sedi (ot 14)
o fore wufea far m war 2

=3 13: UrafTe deary

EEI'IQEaEI'{:

g9 uRASHT #  Arduino, Integrated

Development Environment (IDE) ®IfET &1
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A BRAT & | 9 drs C, C ++ 3R Python  oIiam 711 8—
TRITRAT 9Tl # fhar 12 & | I W forasy
H A, TAT YoR 9 oISl Bl YANT PR
Ihd 2| UG W § Sd @ fafie
IRMER BT ST P B U UAD AR B
arer fopanfeaa farar S 8 | e R @
Arduino 9IS & 1 Hde fhar S dr g 3R
USB @9 @ A9 A Arduino &1 SU—UIe
3 SIST ST | Arduino 9T YdR &1 09
PRAT & MR @ R P Abford fhar Sirar
2, dUAd Ble dlI Uclls fhar e 2|
amseye IDE & WiRge #ifer # uaf¥a gram
2| SR A& 3MSeye dI OLED fewer #
IR B ATT TSd fhar S 2 |

ufRoma freciyor:

favelyyr H9 W, I § 9 AR BT
TRV T <@ B o1y fhar S & @i ag
9 I € SR 99 Ut # affora srgfgat
DI HIT 3R IUET B UgAE A DI S
JHT | T STl AUt ST &1 WRIRTT BT d9
ST & 81T A fear 41 Aegd @R ouei
TR QT S Al & a2 A1l 8 R OLED
et 3R 20X4 TeriEl o o= Al QT o
AddT & | ESP8266 <1 URuTH APl @ #&aH ¥
THINKSPEAK d€arse W uRvIH & IT%H &I
yef¥d o) feaT | 39 UaR 39 fSarsa & AraH
J AThelrsd 3R 3ffFelsd 99 TR aH bR
I IR W ST Adhd 2| Aced gRomd
Bl YT AEES fhdl TR 9 §ee U el
fEarsw WX oMU <@ Fhd © AR 39 gRomA
BT AN & U 3 i & 2 | griga
Al A1 1 Faar 7 | B o ai & T @
TRIETT B H 2 e I B FH T 2
7B IR Fuglie # yeffid ey v § R
ST T—3TET Ul & AT & A1 fora a7 2 |
®B Ul b TAl BT oAb e A% R
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9 UCHY B Haq ¥ Py UFN & Al
B W fHIT S € SR STAE AN
& fory SRR ok oRRAE T @ 4 oicR
B AT AHAT © | FeA Ug 8 IR Water
Samples forT, IH® 1€ 39 Water Samples
@1 Testing (pH, Turbidity, Temperature 3R
Voltage) @I AT | f5FH @RI Water Samples
% pH ¥ (7.5, 7.9, 6.9, 7.2), Temperature
(Celsius) sh#e: (20, 25, 22, 23), Turbidity
(NTU) %9 (29, 5.7, 0.4, 2.7), Voltage (volts)
HA: (01, 03, 0.2, 0.1) &, T &4 IT% 9
Al fewm 2| o aRoml & form Wi (eriie
o) =i fay 1 7 |

o 14: fafy =1 dfex Aucd & 72y IRMfed UTH

29



UGC-CARE Listed Journal ISSN : 1549-523-X,, ToraiT=1 werter - forai wel Wrenifirent el wiie, o119 , 31eh 3, eiré- faawaiy, 2021

o3 15: TorieT fovel W gRomy
forspy Ud sifaeT & sreieTe @t JATEEU

ad: =9 TR b HEIH 0 Ig ey
fporar 2 f te uiddd fearsa &1 fewrg-
far = 2 e ol @1 e & |l
ST FhdT © 3R & IfaR<h, I8 foasy
Tl TR & ATUeT oI Bl Ry &k TR &
AEH A U @ @Ud BT Jedidd | B |

IWYH YR & ARIH F AN DI 59 &3 |
SR I R & 0 GHg &) gad 8rfl |
foTU ST T—aTeltT AR &Y 3MaegHhar arar o,
A MMSTdhel BRI & ARTH W, T ATIGS!
(fife T ITaf®) B U AT B ura fodar
ST AT ¢ |

30

() WISy § WR e iR A7 aAf T &
SUART & A1 3P Ul Bl IoTeRT &
AT BT W 9RIT ST HhT |

(i) 39 U ¥ [oT, Al 3IR ML &I 55 Th=Tah!

P STATRUT BT Sl fHAT ST FHT B |

(iii) 39 TR & HH | U (Qvg, =S,
IR TG Q) | HaAd AIGS! &l
Y qAT WY AHAAgdD fbar S
HDBATT |

qTferaT - 2 ¥y U= H Ug<h S Rl B
TS Th ! fEd ereaTae

Adaptive edge TsIifted Tol
analytics TIfefeaa
Arduino Uno IRSHT Tﬁ
Belief rule based foela v 9% Ry
system

Cloud Computing | Forae ao—QII%W
COM 3 HHYTDHE 3 e
Conductivity IToThdl

Deep learning SICRSIGE]
Distributed network | fagRq Jeqs
Double ring SECRRIIRIN RIS
resonator

Embedded system Udse RIed
ESP8266 Wi-Fi suadis266 AISHIS
module qﬁw

Flow sensor Tl TR

IDE (Integrated geHics SaduHe
Development THATIRTHE
System)

IOT (Internet of goxee I Oy
Things)

Novel design IugT feorrs= fafer
method
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OLED(Organic Sffd ose
Light Emitting THRET SRS v
Diode) display

Optimization SREASR fafey
method

Oxygen dissolved RIESISERSSIE
sensor IR

Quality T[oTaT

RPI Microcontroller

RASERUCIEIRIRER|
CTAIGH

TDS (Total ered fdeas
dissolved solids) &

Testing qSreror

Turbidity R /ey
Water quality STl @Y ToTaT @
monitoring T

Wi-fi module qSHTS Al
nodemcu

ARSI,

USB (Universal
Serial Bus) cabel

JuEdl gHadd afas
EREGE]

Jesf (References)

(1]

Chowdury, M., Emran, T., Ghosh, S., Pathak,
A., Alam, M., Absar, N., Andersson, K. and
Hossain, M. (2019). IoT Based Real-time River
Water Quality Monitoring System. Procedia
Computer Science, 155, pp.161-168.

Ramesh, M. V., Nibi, K.V., Kurup, A., Mohan,
R., Aiswarya, A., Arsha, A. and Sarang,
PR. (2017). Water quality monitoring and
waste management using IoT. IEEE Global
Humanitarian Technology Conference (GHTC)
(pp. 1-7).

Mohammadi, Sevda, Anupama Vijaya
Nadaraja, Deborah J. Roberts, and Mohammad
H. Zarifi (2020). "Real-Time And Hazard-
Free Water Quality Monitoring Based On
Microwave Planar Resonator Sensor". Sensors
and Actuators A: Physical 303: 111663.
doi:10.1016/j.sna.2019.111663.

[4]

Chen, Yiheng, and Dawei Han. (2018).
"Water Quality Monitoring In Smart City: A
PilotProject". Automation in Construction 89:
307-316. doi:10.1016/j.autcon.2018.02.008.
Koditala, N. and Pandey, P(2018). Water quality
monitoring system using IoT and machine
learning. International Conference on Research
in Intelligent and Computing in Engineering
(RICE), (pp. 1-5).

Niswar, M., Wainalang, S., Ilham, A.A.,
Zainuddin, Z., Fujaya, Y., Muslimin, Z.,
Paundu, A.W., Kashihara, S. and fall, D.,
(2018), November. loT-based water quality
monitoring system for soft-shell crab farming.
IEEE International Conference on Internet of
Things and Intelligence System (IOTAIS)
(pp. 6-9).

Jiang, Jiping, Sijie Tang, Dawei Han, Guangtao
Fu, Dimitri Solomatine, and Yi Zheng. (2020).
"A Comprehensive Review on the Design
and Optimization of Surface Water Quality
Monitoring Networks". Environmental
Modeling &  Software 132:  104792.
doi:10.1016/j.envsoft.2020.104792.

Kumar, M.V,, and K. Samalla. (2019) "Design
and Development of Water Quality Monitoring
System in Iot". International Journal of Recent
Technology and Engineering (IJRTE) 7 (5S3),
412-418.

S. Kartakis, W. Yu, R. Akhavan, and J.A.
McCann,(2016) " Adaptive Edge Analytics
for Distributed Networked Control of Water
Systems," First International Conference on
Internet-of-Things Design and Implementation
(IoTDI), Berlin, pp. 72-82, DOI: 10.1109/
[0TDI.2015.34.

[10] Madhavireddy, Vennam, and B. Koteswarrao

(2018). "Smart Water Quality Monitoring
System Using Iot Technology". International
Journal of Engineering & Technology 7
(4.36):636.doi:10.14419/ijet.v7i4.36.24214.

[11] Daigavane, V.V., and Gaikwad, M.A. (2017).

Water Quality Monitoring System based
on IOT. Advances in Wireless and Mobile
Communications. ISSN 0973-6972 Volume 10,
Number 5 (2017), pp. 1107-1116

[12] Mithila Barabde and Shruti Danve (2015).

31



UGC-CARE Listed Journal ISSN : 1549-523-X,, ToraiT=1 werter - forai wel Wrenifirent el wiie, o119 , 31eh 3, eiré- faawaiy, 2021

Real Time Water Quality Monitoring System.
International journal of Innovative Research
in Computer and Communication engineering.
volume-3, issue-6.

[13] Fawaz Al-Badaii, Mohammad Shuhaimi-
Othman, and Muhd Barzani Gasim (2013). July,
Water Quality Assessment of the Semenyih
River, Selangor, Malaysia. Hindawi Publishing

Corporation Journal of Chemistry. Volume
2013, Article ID 871056

[14] Taruna Juneja and Alankrita Chaudhary (2013).
Assessment of water quality and its effects on
the health of residents of Jhunjhunu district,
Rajasthan: A cross sectional study. Journal of
Public Health and Epidemiology. Vol. 5(4), pp.
186-191. DOI: 10.5897/JPHE12.096

sorag offar A URA waEfae 3NUeETEAR

Sfeed - jfac sfueEsAR (J. Robert
Oppenheimer (April 22, 1904 — Feb.18, 1967))
tH Heifde Wfdefdg o < Tefie I

o7 | YRA & HEIHS ABMRA ¥ S8R HT Ioeld
et ® I URA] 9H & A & AT ST o |
I w0 A AUTERAR AT TRATY] &A1Y

@ o\ A wEr o ¥ 9 fad fasagg
T G WA 99 & T & ol aRe @l
TN #9ge uRAOe @ d9ie feee o |
MRS o1 = Afedadl & 2R e g W
16 Solls 1945 &I 14 Ha Ugel UcIffie df
F1 fawpie <= o1 I PET g Rg, TA
wirgg fidr @1 98 Ufe I8 o W § w9 fawy
SRR CNCAGICEICCIN U SRR G R
2 f # ol &1 AT B arel AETHIS & | R
H 9 WY g BT AT BRA D (Y UG gaAT
2| ('Now I am become Death, the destroyer of
worlds.”)

SMUTETETR &I I8 HIH Wiag Mdar & 34
ol &Y AR TIRT HRAT 2, Sl Phadl & —

BIAISRHT A BEAFIIE] ABTAAEGHE T |
Fasi @i 7wt~ ad AsafRkerar: uerray A | |
WA Idr 11.32 1|

wraref — # Al BT AT B Tl AETHTA g |
H T Al Pl T PRA D 70 T 83N &
JMUTRTSHR =1 AT BT FHSH & oIy TP Bl
rfafes Rrem o wiifes a8 frar @1 W @ W
H ST AEd | SAdI o Aol B Ud Agal
aRAR # oI a1 ifhT Wag—ar & 9 ¥ 3=
YT 3R BT FR 1T | AUTETEHR & JJAR
1991 ATl H 3R VAT BB AT Sl URed & <9
IR ¥ A AHd I AT I8 AT BT eI

JEIRA &Y GYTa-T R g &vd o |

SNUETSHER &l MdT IR g7 fasary o & 3=
St BT Y AT U B HoAE 94 o 3R 9 Wy
AT B U Ui 3197 U & 9 | Dbl wulded
P T8 AR & SR ¥ S=-i T & 174 e
P IR Tl BT el o7 FoaH Ig forar & fb @it
HIS® STgT AR & 3T gl 8| A
TG B | 3R ST Okl STgTaTell 87 d8! SdT
WHy T i a8l Saal frer 3 Rafa 2

FATTRUT TR ST /afd 9IRd |
FEATST Joul AT Togg: | UG 6 | |
wgq W 17.3 11
qraref © § WRd | Al A B g S
IO & AJHY BRI B | AT YUY MG T,
Ay Sl goy ST sigrarel 8, a8 &g Al g8
211731
JAUYETSHR A1 HEMRA & 39 &I avg o S
gadl g T § AR Bl A ARAT ded O
A g | BT PR arel Afth dI aRRfT
 oRE] 99 SR a1 & oy Aoeqr a= e
T |
JMUYBTSHR BT 3R AT & [IaR Bl 9 TR
qHT 99 89 H Ps Fdld Ws BT 7| I
ad T8 T o b S b 81 S iR ANl
$ I A I 8, S I gRI AT uRAT] 99
AR Y o |
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Thermodynamic Study of Absorption Refrigeration System
using Suitable Working Fluid Pair
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RIRE]

R, & oI IHI—3HI=am 3R LiBr-H O @1 Myb—fhoNe el & w4 H STINT axXD
AR Uefiae UOTell &1 JolIcAd eI URJd ol o | RAeeH dReiidl 3R yadsiicd
EETdT TR STRER, BhouR IR ITIBROT dYHE & YHTd BT 191 JOfordl &1 ead= fhar
BT € | ITAIpROT A9EE H gfg & w1, LiBr-H,0 3R arii—srif+ran <=1 yonferdi 1 COP
# gfg Brll 8, Siafh Yaasificd S&rar &F 8 Ol & | ardidsel duee & 91 Jedl & fog
-SRI o) gomell o o=l § LiBr-H O 9omrell &1 el 3R verioifed et
3AfH °TE TS | Safd, qr—sMIFRT 3R LiBr-H,0 e M1 & fou dsaer amvem o gy
% AT COP 3R Uavifcd qeqal aHl g¢ Sl g | I8 |l H&l 9l & b dedax diIAe &
T Al b fTT STef—arHIT=raT FoTell &1 o # WAl 3R YaRfoie gerar <l LiBr-H,0
Tl & foru 31fde € | I8 fAshy fTelr T |avdr & b <1 Jonferal & Jgay ues— & fory
PH HSAGR AR T TGO ATIHE 98aR & | oI, raeiyer yeias Yorell & favelyor &
o PSTIR AU BT ARG J1 BT RIS @1 3R <@ gY 50°C & HU H AT ST 8, 3iR
o E IR JFIANT & forg 10°C & ITedIehRoT ATYH & HI—HT1 0.7 b FHE T fAfrraed
@1 wurgeiterar A1 gl 8 | gRemd genid € fb LiBr-H,0 Wolrefl # A 110°C, 120°C, 130°C
3R 140°C & SFREX TATUHM UR U3 JOetl &1 T H 58.76%, 48.27%, 45.81%
3R 45.87% 31frd AR 3R 62.90%, 50.61%, 47.35%, AR 47.02% S0 YdAoic <&Tdl & | T8
frepd feprerr w1 & b gl @1 gor § url—orHIRr womell @1 et ¥ LiBr-H,O yomeft
3R 3TIFANT & fory Jear faaed 2 |

Abstract

This article presents comparative study of absorption refrigeration system using
aqua-ammonia and LiBr-H,O as absorbent-refrigerant pair. Effect of generator, condenser,
and evaporator temperatures on system COP and exergetic efficiency of both the
systems are studied. With the increase of evaporator temperature, COP of LiBr-H,O and
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aqua-ammonia both the systems increases,
while exergetic efficiency decreases. COP
and exergetic efficiency of LiBr-H,O system
found higher compared to aqua-ammonia
absorption system for all the values of
evaporator temperature. While, COP and
exergetic efficiency both decreases with
increase in condenser temperature for both
aqua-ammonia and LiBr-H,O systems. It is
also said that COP and exergetc efficiency
both are higher for the LiBr-H,O system
compared to aqua-ammonia system for all
values of condenser temperature. It can be
concluded that lower condenser and higher
evaporator temperatures are preferable for
the better performance of both the systems.
It can be concluded that lower condenser
and higher evaporator temperatures are
preferable for the better performance of
both the systems. But, for the analysis of
absorption refrigeration system condenser
temperature is selected as 50°C looking
towards the Indian weather condition, and
evaporator temperature of 10°C for the
thermal comfort application, as well as
effectiveness of solution heat exchanger
of 0.7. Results indicate that LiBr-H,O
system has 58.76%, 48.27%, 45.81% and
45.87% higher COP and 62.90%, 50.61%,
47.35%, and 47.02% higher exergetic
efficiency as compared to aqua-ammonia
system at generator temperature of 110°C,
120°C, 130°C and 140°C respectively. It
is concluded that LiBr-H,O system is the
better option for the comfort application
as compared to aqua-ammonia system in
comparison of the performance.

TR T TARITOT TR HOTTedl, U i—3HIf=aT,
Hr3MYl, SiemsH HgS—ur |
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Key words: absorption refrigeration system,
aqua-ammonia, COP, LiBr-H,O.

1. aRaa

e e wefiae omelt fastell o S
TS ol BT IYANT Rl & | HB IfboRe Sl
gaAe H 9t ddred wRiiaE 9 H STt
axd 2 e gBl @1 BRUT 99 d 2|
IMTHAT AT TAT YUTell TR HTH R
B & Ol R Sull, 3mufdre am anfe 9 o=
TS Holl @I SYANT BRI 2| BIedifd, I
SENIEEIRIGE I TGO SR I CNI
gefiae gomell § ®u Hieq gar 21 g4,
IIHAT TR FONTIR FNTT i yored
® U Bl 98K 99 b AT B PR W@
g1 I8 TS O AEHARl P B IRGD
HRAT & T rayor wiid gorell IR B
forar 2|

TN 9 & fageiyor W SmeTiRd sy
wefidd gomell &7 [Adadgdsie <& W4 (1)
R oqd fbar a1 o1 LiBr 99E &l
TGl @1 IOET P Yh Ay QA uRgd B
TS oft| S dAfed gRT Wi gRomEr @
JoT e & UROmHEl | B 5| USRS
@l vfdsgarft & ded H, ugel urfAsar
TIHROT DR dTel R AL 3fARTDH Bl &l
TS ot | Red @ ueee & g & &
foTq HTEm qREERT SIguTd 1§ AN
2| faff=1 STpdisll §RT &1 IR @& AR
Sie &1 SYANT fdar ar o, sifq LiBr-
H,0 3R gri-3Mifan Rived & weeiH sk
BT Ol o & o1y [2—-5] | I8 ey fHarer
T ur—sEItT yuell g w9
wefiad womrell & foTg SUAT @1 S ® 3R
LiBr-H,0 9oITell 3RM ool Rved & forg
STRT @Y S B NH3/LiNO,, NH3/




ST, faRAT 7= 3iie, 'S SR 5 SEl & SUANT $Rab faeiyoT wRfia HoTefl &7 SHSaiG ..."

LiNO_+H,0, NH,/NaSCN &k H,O/LiCl
[6-10] &1 SUANT TRd RRTH & Ua2d &l

qAH A & folu by fegdd fHy Q|

Sd I H oFNeN ¥ THf e BN B
U wole wic ok holgey &1 STANT fhar
T AT | SeadH Il 0.86 & ®Y H 85°C

A ol H T HIh AR/ HUTSH
Tiad YoTell (11) H SYART B B &var |
21 R134a &7 SYANT HUTs+ Yorrell # fhore
@ w9 H foar T o, SeEfe aei—Imif
BT AN YOIl H IMTH—BoRe s &
®Y H SWIATS fhar 31 7| 396 yRumEl |
T =l fob acdae drivd dRet ueref gafave
g el @l &9 R & oIy Res &1 I8’
UGeE USM HRA B | Holl AR Tl UIe
R AR oHreIAHEG fdveyor Kaynakli
and Yamankaradeniz [12] §RT Uqgd fodar
T o | g8 ey Mdren wan fe Rived
BT A 3BT HRIUT ANTH 3R B
AUAM & HH o, dIARY b Ied A
3R S™Rex d9d ™ WX Uil AT | aRemEl |
qdT gl & STRex Mf¥dhad Tl e
TS &R & iR IRYTs, U iR fIwR ared
H =gAqq Tredl Gl Bkl 8 | Mohtaram et
al. [13] LiBr-H,O Sf@enyor geiia- worrell
BT AT (AT | ATILID Holl HI MY A1Y
ERT 100°C R 1 S8 & UR &I Sl o7 |
YNNG H AAHIH SHofl fIATT URIT AT |
Banu etal. [14] ¥R Sull &I STANT HA §Y
LiBr-H,O 3oy wefiaqs womell & yeei-
B JeAid har | Aleirdt w A= SffuRfcT
AUGS) ® Y|, URFERV AU SR GETdr
U BT 3T fHar AT HeAER 3R
JFLNYH YA & Fod o 3R TSR AR
JIYTHROT AT & HH oI IR SFINeR 3IR
NS ol dle 31fdd o | Kilic 3R Ipek
[15] 9 LiBr-AL,0,/ Uil JHIss & Tl
AR ol @ SYANT & A1 Ifaenyer g
gorTell &7 fageryor faar | 7 exaiavor <% #
IR & oy 991 59 &1 ST fHar S 2|

SFNEX dIug™E WR 0.1% AThUN bl Uhrd
T AT AT o |

Afed & JAUR W, Y8 <& ST qebdll
g b oeedl iR SoNfR sr@eyor mefiae
JUTTell, 39® UG H UR 3R IFAD Hodl
IR Folf fIwelmTr ® oM X W & o
eNgHAfRl T AT—AT  AMYH—BoRS
SIel @ior & forw f e fhar g1 oifd
AR IUYTH Silel Taa—HIfRaT iR LiBr-
H,O #| sqfey, a9 s LiBr-H,0
IR Uri—arMIf=T sraenyor yeiias gorell &

TG R A AT B |

2 3raonyer yefidel yormelr &1 Agifas
Arsol

2.1 s faRor

o= 1 LiBr-H,0 Sf@enyor yeiias yomei!
P AroAeg 3R o Rfyd oxar 21 sl
Wwe, o 2 gMI-smif=Rr srawnyer g
TOTTeHl bl ST 8 | I [ursH weia= Yomed!
H & gChl b WY H HUWR, HoAAR, [TWR
qred 3R qrdiRoT Blar 2 | Sraenyor yeiiad
TUIell H BUAR BT 3[eNYH, U7 R SRR
g1 uferenfod fear Sirar 21 9EEE e
TRTIOR BT SUANT Ried & ueefa &l 98aR
g9 & foru sraenyor wefids gomely # foar
Sl €1 LiBr-H,O faeiyor gefiqd gomedl
#, LiBr &1 SWINT @v¥s & w4 H iR H O
B fhone & wU # fbar Sar 81 SEfe,
I—3TAI=T STTeNeor Wiids WoTrell #, Tddr
P ST MYS & wY H AR AT Bl
MpoRe & w9 H fhar oar 21 9fe LiBr-
H,0 worrell # 9l &1 ST XfthoNe & w9
4 fobarr ST 8, $ufeTY YA B+ e
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& oI gaH sreug= fhar Siram 8 |

2= 1 LiBr-H,O Sf@eiyor wefic Joell Bl Aroireg R

o 2 STa—smif=ra Jraenyor yefid= UoTel &1 Ao Tdg TR

I3 3raeiyor wefia Uouimell &1 iR ®u I MfdeHRR & Masgdhal gkl g,
T S¥ReR & dre @ i € | g8 oy 1 # A€l faran war 81 LiBr-H,O sfaeiyor yeiias
qUTTell # fAeadRN @) mawIddr & 8| Safd, IF—3Mi=ar Xfhoree Rved # fdewrr
P ALIRAT Bl &, o foe 2 # e Tar 81 ui—sm™Ifar sraenyor bRy Rved
H fACHRR &1 Maeddhdr 8l &, Rifd Ried § A= qaedied drgad 3far 200°C | &H
BIAT & |
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2.2 oAt JHIBEIT

I8 &g LiBr-H,0 & Ar—1er uri—3MIFT &l SRR 5a Sisl & w0 § SN o)
1 TR 3raRiyor yefia Uomell &7 fedd URdd deal 2 | HoTell & fofw ger yof iy dted

IR fhar srar g | f=foRad a=adael R faar ke Ried & Jeid & @i & foru
AT B fbar Srar ® |

o HSAAR 3R ITIHRUGAT A b arelr BoRE AUY=—37U TTIHH UR [ BT o |
« IR R TG =Tl HHI: JAANYP 3R SRR Bl S9P FafSd IoH= R BISd o |
o UTSUl 3R RIeH gl § T4/ ST &I SULT BT ol © |

o JIINYH ATYAM HSIER ATYAM & FHH BIT © |

o MBSNE Yar—aAIaT Saeiyor Rhoer RiveH # MFCHRIR & AScec R Yg ary ¢ |

o FHEE UY <&l 100% @ |

TfeTdT 1 raenyor wefia Jonferai &7 TorT qHIHRoT
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PNIGERCNIRI NI
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RIS S jAer 2mx=0 2mx=0

Fqgt = | Sl _
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24_Ido1 aTed § Froll b=, ho=h

qTEHNOT H Fofl .

g q, m9(h10—h9) qe:mll(hIZ_hﬂ)

e q, = myh, +mgh, —mh q, =myh, +mghg—mh,

T fadR dTed

4 St e hs = hs = hs

AR / 7 Rex | , _ _ _ . .
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AT E1C TRTdoR ., LT . _L-T
Ef% ;l'q:ﬂ—q-gﬁw she ]-:‘ _712 she 7—:‘ _Tvz
HTET LERENN
¥ gt @E m,h, +m,h, = mshs +m,h, m,h, +m,h, = mh, +m,h,
iy q q
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q,+W, q,+W,
3Tferh afeT . 1_5 . 1_5
qe ]-; qe ]—ye
nexe = T 77€XE = T
g, x| 1-=-" | +W q, x| 1--" | +W,

A LiBr-H,0 SR STei—smifsar srqenyor gefiae yomel & forg i 1 8k 2 § SfeaRaq
we fdgell @ IgAR EES WHeITR (16) BT SYANT PR U YUl ORI HiSel GaR b
SITAT 2 | drferel 1, o 1 3R 2 ¥ IfediRad e Uised & AR (2R gHss—url 3iiR
ITI—3THIT STeNyor Jeiid Yomell <M1 & oIy SUANT fbu S arel Segd ddeld, ol
A, Rl 3R e qerar FHidvor fawrdl 2 |

3| gRumeA 3T ==t

acH g LiBr-H)0 SR STei—3MIf- Saeiyor Fefia wollell & U&ei- &1 ol |
Fefrd 8 | acHE eI 5°C & AR WR 35°C | 50°C &I AT H dHeAwR dladH R, 2°C
P IFARTA WR 4°C I 10°C & §IF ATIHRUT YA IR SFRex d9q= 0R fHar S g1 10°C
P AARTA W 110°C H 140°C &I AT H | AP qTIHAE Bl hSTR dTGHE & FHE AT
ST 8 | AR AH &1 RIS B q@d U HSTER ATUA ol BT g+ fhar e &, oHd
3TRTH SIRINT & AR TR ITIHR0T ATIHA T =3 {6 Sirar 2, |1 &1 fiset |ftw & forg
STRER dYAM &) FHTfad T &7 9= foham STrar € | HEEE e YaRadoR &l 99Taeierdr &l
0.7 HIET SITAT © | 519 3TGNYOT JOTell & Y+ IR ST-Rex dTgard & UTd BT 1eqg= fham ST
2, A1 IR A4reH o1 R & SR dsR AMIHM BT 50°C & wU # ReR @1 1l & 3fR
TR BT dgE & v arefidror arod= 10°C & w9 § ReR @1 Srdr € |
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IE TG T 2 fF SR & doEE H gfg & wrer el gedr 21 I8 o <@ m © f$
TFET—3FHIAT JFERITOT TRATT Jomell @l qIev] S&dl Ugel 9¢ Wikl © 3iR R 8¢ o7l §, 3ikR
LiBr-H,O Sfaeiiyer Yeiicd Homell SFvex di9dM 4 gig @ WIf 8 SRl § | T & BoRiR
3R IIIHROT AUA & foT ST STFNeR &1 dTYA™ 9dl @ degasing ¥of 98 ST & S¥fely
g AT URATRYT HH B ST 8, I 3fda: Red & COP &I da1dl & | I8 1 <=l 11
2 fob, LiBr-H,0 3/qeisor Yo Joefl &7 COP SReX d1qd & W) el & forg sy wdi
SITORFET ATUGST TR STA—3MIAT JFARTTOT FRiIdT HOMell &l goi1 | 31¥d 2 | I8 1 <@ T
g % SRex & AU H gig & A1, 3 FH1 SATIRIST ASsi W U9 &7 1 HH 8l SRl © |

ot 4 WAeidl W qrefidxer aEE @ g9g 3R LiBr-H,O 3R STe—3ifs=r sfaeiyor
Tefia JoTell GFl & foly SvRex arom & [ifvEa e & faly 140°C iR HSTRIR A199+ &
A= e 50°C & oy a1ed QeI & UTa & SAT © | I8 ST & fob STsiiavor aroe
H gfg & A1y Rveq &1 COP 9l &, Sdfd Yasdoic Gl &4 81 Siiil © | areihRoT araHT
STERITYOT JRiI JTell & ¥ Ga1d Bl JIId BT © | qIEBRoT o 3 gl & 1el, 99G
HHAT UHTIAT 96 SR 8 Sl FHEN YRATROT &R BT HH BRdl & AR FR1ae AHr &I gerdl
2| T8 TR AR AINTEG R HA dre H HH BT SR 99T ¥ N Iod Aeidr gHad
FAT © |
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s 6 LiBr-H,O 3R STei—3MIfAa srqenyor sefia gomedl # faff= Soff @1 gorn fawmn
2| LiBr-H,0 Sr@enyor yeiies yorell & fov off 39 2109 kW 64 €, ST 140°C S¥Re
AIA R 3 FT JATIRFET AEsi & foy garar—armiferan srawiryor geiids Jometl &1 Jefr o
FH 2| I8 W <@ I GohdT © b S gonferdl & g Jmavdd U &1 wM 98d B T, offhd
LiBr-H,0 wvrell & feTq a8 arei—3mIfran qomell 1 e § 98 o4 ¢ |

4. forpd

A SFFF Y-S R LiBr-H,O &1 My fhoRe Srel & w4 § ST &XD
3RO TRIITA UOTMell & JAIcAd Sedd_ | Hafdd 7 | gafa ffRfeT iRpfler 50°C &
PSR SR I[AINTH ATIHAM, 10°C & ATHIBROT TTYAM, SR 0.7 & AHEE a9 ¥ e a1
yaTaeiierar € | el TR SReR, He- R 3R ITSidRol qrod & UHTd 3iR RiveH &1 qres)
SETTT BT LI AT ST & | I8 <@l 7 © fb <Ml gonferdl & foly Sevex a9 # gfg
@ A1 Wit gear 2| I8 ey Maren a1 7 5 F9 gara srgura # rawiyor wefia yomedt
JER MR & HRell ® | aRUmH g9id € fd LiBr-H,O WoTrell # %#er 110°C, 120°C, 130°C
3R 140°C & STRER ATYA WR YaaT—MI+rar RIeH @1 ol H 62.9%, 50.61%, 47.35% 3IR
47.02% 3TfS® TaRASISH GeTdl B | ho-NIR 3R ISRl R+ Tl ITad &l Hf¥ad A1 o
50°C &Ik 10°C €| I8 N <@l A1 € &b LiBr-H,0 S(@eivor yomell Wl 3R Yafoifed
QAT Sl B A H TSI Fell @1 ge # d8a” © | |ief & LiBr-H,O womedt #
Sl 3TYC DI AMATIHAT STA—IHIIT O &1 o1 § A 2 |
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AR

AlaTsd dged edd SiTH AIGd BT Udh AHE © oif JATTH! AT o IRIRT 3MeTRa H-a T
M SAATST g7t & | Arew A7 fSargw fear 39, sevfeve fearsd &R Rive o 9w
HBoH & TIRU Th—goN 9 §aig a_d © | Aisd fSarsd difid ol @ A1 &M B
g qife Ararse fSarsd # 9 Bl § S dad fSarsd o Afhd dRA # AGE Rl 2 |
s Adfd aM H, & AHARN 7 Holl WId BT (SHRIMR), Ha—A7 92 die wfeT
(THTARARIR) 3R ®s T qH-IPI B SWIRT BB -Icdd Alg%h <IgH derar| 39 JoR |
Rre Eo o%s, giiee UraR Raarsie 9% iR A6 o= Wird & an] f&ar 731 g i
P JARES B A1 dedd Hl (G-Il e H Hag HRdl & | AueT 99 MeIRd dF &
HEGH ¥ IS WIEl BT YT ST 1T © | Rl o7 Afh A1sd & I & gahHargurdl sl
2| 39PT Aadd & fb Ife Ars I Mde & O Rieaar o oifts i 8, &R afe Ais &1 w1+
R 2 A Ra @ ot &9 g1 Aid 9 RAR g &1 wd Mae A iR @ Rvda oiite
3R ®H HART Afh & MR WR fHar SIrem 8, S Aead & ugei= &l 9grar 2 |

IRATAT BRI Aecdd Rgeier—2 & A1edq ¥ RiRgelcs 8 | RiRgeics ulRomd I=d ST Hofdl
2 3R X U BRAT 8 3R Acad P aRne SHoll, YD A8 & Ride ot W & 3R
Ud INIAd FHY RIS H ATS WA &I IO W BT & |

ABSTRACT:

Mobile ad-hoc network is a grouping of movable nodes whose mutual effort creates the
temporary infrastructure less topology. Nodes or devices communicate each other through radio
range, intermediate devices and signal strength based mechanism. Mobile devices work with
limited energy because mobile device contain battery that helps only to activate the devices. In
previous related work, number of researcher enhanced the network life time by deploying energy
consumption routing (ECR), Max-Min Battery cost routing (MMBCR) and many more techniques.
In this paper, signal strength, transmission power requirement and location based approach is
applied that helps to increase the reliability of the network with low overhead. Node locations are
calculated through relative coordinate based mechanism. Signal strength is inversely proportional
to location of nodes. It means signal strength is higher if node location is near, and on the other end,
lower is the signal strength if far is the location of the node. Source to receiver path are selected on
the basis of near node and higher signal strength and low transmission power, which increase the
network performance in every aspect of network parameters.
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The proposed work is simulated through
network simulator -2. Simulated result gives
the higher data sends and receives rate and
also calculates energy used, residual energy
of network, receiving signal strength of each
node, and node location in every discrete time

interval.

TS TeE: THUHIRIISIR, SHIBTR, 3R TH T,
I, SIS UTdR, 3rafdre Soff |

Keyword: MMBCR, ECR, RSS, Location,
Transmission Power, Residual Energy
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HAl 7, ol A ¥ RAR & q9699 8l
T SAT § 1 I8 YW |ODV BfST oo
DI FNRIT HRar g, difd ara 9 RAiaR A€
TPH SAH SHoll JMTRT AR efid 81 9 |
I 3R U Rde o (LRSS) T AR
IRy e Sl g Ars (@ (e Rived
), WM IR TNHEH gdR & IHHR)
AT 8) DI YR Bl 8 iR s s 9
ST STHBRI U Bl & Sl AR o+ H
AT ofd & | 19 Ui &1 Ygd & oIl &,
TP YT Bl dlfeThl S~ Bidl & T uer
R YA e o1 Riveiet aifth, I iR FaRor
IIRG @7 TEGRI U B8Rl 81 99T BT ad+

=1 93 & MR W B &
YL 7SS
rss_Path, = 1T _________ 1
_ 2?:1 Li
L_Pathk = —n _________ 2
Pt_Path,, = % .........

Selection Path = (Max (rss_Pathy),

Min (L_Pathy), Min (Pt_Pathy))

o

RE

rss_Path= U T # Uk Ars b1 Rieel et
T BT © |

L_Path : U T H U IS Pl WM
Pt Path: T TH HAP s &I SIAMA UTaR
n : ASH @ A& |

IR BRI H, 89 WD G DI AN
A 2 3R U HT T BRI §, 99 B UA
Aral 9 RAaR & dra gger S €, ar s
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& 1 YATH G SR YATH ST UTeR
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Ife A @ Rda T U &_+ dlell 91
AfA® & 3R Up U ¥ folp & &1 Bl g A
g, oifthT TIAAE UTeR &) SIaeddhal 3T 9T
n-1 1 g1 § g &, q9 b 89 AIeq o1
T R & R DT MWD a1 g |
Tel IR el ardeRe & d8d dAcdd dl
Hfpad ReRdr Ua™ o € |

4. UAfad Uoonferd

39 @ H, gF YAIId USIReA & dR H
o Fxd g, o Al B iR & g g
AT U PR B | 39 USRNReA & AegH 9,
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n
i=

Pt_Path, = =124

BISIEIRSRIENERIEN
J¥TYe: JAFd—FHol—@ud,

Arad—sralRre—gul, a4, TR, a0
yfehar:

Stepl: If route packets in [ node & I !=R then
Create_table(rssi, li, pti)
Forward route pkt to next hop
Goto step 1:
End if

Step2: if [ == R through n path then

Compare ((” )> (” ))
Selection Path =

// 9 k ° uh

Max (), Min(),
Min())

Send data(S, R, Data)

End if

5. Ryerer REfeR
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e B A= 30,50 ©

Adhell &F BT A 800 X 800

RIS HreTdid AODV
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AT UBR AIRIR, THerl

Uhe Pl MMBR (d1ged) | 512

oftheh B &I =T | 90, 95

e T (@ / T) Random
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3 Ars i@ T8l © | B9 Udbe SR &l
PR IE ¢ b I RAIaR @1 I wfafesan
DI YAET HRAT & 3R U # < & PR,
TAT FERCT 7 JAIfAd BT © | ASd @ Sl
Tud &1 Ifd ITART fhar Sram & |

6.2 2a U faeciwor

forsft Y Aea® # ST UYde Urd <R Acad
UG ®I d8aR 99 B folU dAedd &1 e
Heqqul IRMIer B 1 I wiedsd ¥ Ui sel
wRE 8, 99 Rafa 4 g8 ghRked € b
cqd B YaUF WRIE B ol & 3R
Aoy ff sdIToe TR Te PR ® |
39 % (forF 2) #, 9 UIeiaid & 9aei= &l
T PR dlel STl Bl oIl 3R S Bl STl
2 3R I8 urar a7 © o IRTfad ereiRyes
PT USRI 98k & | QM1 AlS g URged H
IRATIId HIeTdhlel BT Ydbe Ioadd & 3R Sad!
I8 W, SHoll SUINT H§ ] FuR 2T & |
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oA 1: Ser Aol fagelyor
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e 2: Ser U faeror
6.3 Udbe faawor sigura faecrwor

JER T U PR Pl &% aRad H
T<qdb P UG Bl d8aR g4 2 3R A B
STl el @l 3 &R QiR UId &R Bl
ol BT W STANT Rl 8| Acdd H UTDI
DI [T ST Ude Aol I8 & SR AR gar
e YT &R E © | I Udbe 3R Udbe Jo
T TR U = Uaeid Aiga™d gIRT ST
T B U (R 3) H, 1 uRgw, 30 ArS
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T 3R 50 ArS O9d G9cd WISRIR Ueei
B AT ST & 3R I8 Uga™ &I ol © &
TRATd I IR YRR Rdd Rrdd
P 2IRD JER & 3R IE 98X SHoll SUINT BT
I HRar 8 | 9Tb! &I Wbl & UeeH
WRIG T8f § offT LRSS ¥ &H /T 37 © |

6.4 ATHAT BT oIS

RAER & AT e @O & oy
UYH §RI -icad ¥ [T Udhe Bl H&T 1)
q I B R Aedd H Tdd B Do B
forg <rfé ddbe @1 A B 1 &R R ¥ yve
ERT R Y Uavel &) dw& iR Hegad] Ared
S ST Ydbe U &_d &, I 3 Arsd &l
9 T ST Sl & Sfd b fdb Tl iead
H TIae 7 e Sy | a4 (R 4) H, /4 A
Ueidbled & Udhe & YR &I Jodid fhdl
STl 8 SR ¥E Sifg @ el & fb LRSS
ERI X Y Ul & ST FAqH & | 399
Ul el B b fod <o &9 | &9 © 3R
AR # ff F St BT ST fHar S 2
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A 4: TAARYS fqetyor

6.5 AT Us-¢-Us ea ([FHciiws )

Jegd ¥ Ude $fU @ HwEr W g e
P FITGAT DI el © IR RTId HROT Acad
H T B gSTAT ST © | Tedd ¥ 3Afd
fARad wu & afde Yde JHa @l famnd
21 % (R 5) #, deas & facid ge9= @
o |t A dISTaia & 1 &1 Sl 7 3R
fy A ywarfad gfiespror dear gk ges

[ —— ]

30-Hode S0-tode

Humber of Hodes
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HRAT B | aFI Al T qRgedl H, Ybe @l
BH Ble & HRY URTfAd AT &1 fdeiq
JER B

6.6 S[cT A 3T Foll Fud

JE AMC H IFOIA ®, AdEd Aed
BB Bl A Ared Bl AT de
oIfth TR R &A1 2| ARE @ ol FaR
¥ BH 8 TS ® 1 U (R 6) H, Wit deidial
DI FHoll @Y PI AT SGT & AR I ggad
@ SN 2 b IRaATad USIRUATH &l Sl

e 3: NS fagoiyor
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TAUHIRIRIR 3R fUoel &raf 9 & Sl @
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IRAT 2| 39 UF W, gAdH AaRTS b A1
A B ol WU Bl HH BT IR &F diod

far a1 B 1 ol AT Aedd fasasa=iRId
B FEMT © lfhd GReT U T8l Bl ©
S WIas H 9 R&m 9F & ARIH A W
WW%W@H@WW@@H
' :ﬁ—é?ﬂﬂTG’ﬁ?

fog A1 9ga W gsar & Hifs I8 s &
T SUART 3R A ATRMHRIT Bl 91T &,
sAfeIT Jfasy # e ear iR o+ el &HaT Bl
A0 3R <ead & USeH Bl GURT BI faem

H oRdTfad BRI STl 2 |
arereer 2 &Y ersgTaett

English Terminology | Hindi Terminology

Average End to End | afrqg Q'—@;—‘C;—Q'E

Delay foig

Average Energy Con- | afrqq 3ol wug
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Channel Capacity ISl &THaT

Data Receive Analy- |gar yreq favoryoy

sis

Data Send Analysis | g7 997 favoiyor

ECR SRR

Energy Sl
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Intermediate Nodes | qegedf Aarss

Load Balancing RISESIEICEUI

Location T

MANET qre, BICIE]
US—8ldh cdd
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Node Speed TIre Tfa

Normal Routing Load | @ram=y st o
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Packet Delivery Ratio | e faamor 3rguTd
Analysis froeryoT

Parameters qgeel
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T I ARKAT @1 G H RO gfg & A1, w@rey dar yerdmRll & FRfd smeR o
TR GRET ST D1 Il AT BT YT Bl D AMILIHAT & | SRA—or T Bl AT &
ATe g1, ATl IR Tl & oy Fameil ®I WA BT 3R TR HRAT Hiod &l
SR | TRy Wl el gRT Udfed Ser # d141 q7ar $ef iR [0T SUSRvI 4 Uha by 7y
SN B UPR & ScT e § | Sfed fafecdr darsit @f giad a1 @ forg v gREa g
QTS A DI VT BT Aeayol 2 ST WReT {dT YRTARll 3R S9! Hax Bl Ts HLImail
Al & RPlS &1 YT DI FAMIT B DI AT < T | $9H idd ddbeild] AT BRI
w0 A U T, Hifds SHDT Udh &I oM STl 3RFSdl & | 94 SR &l Rafs &k ufspe
BT ST 2, O BT AGF—U&TT AT T IH BT F9T 8l ST 8 | fpdd Bl SUAN
PR BT YD M A S ANl & Fel & oy 2 S U TEX R WRIAT 98l B_d @, offh
R o U&p Qo= qelig—uer &l enfiret fhy foem ST |1s &=A1 =@1ed §, S99a foy sidde
AqH IUYH FHETE BT | $9 U H, B9 9011 & [ lepd Bl HRIV0C], [ReT S@Tel H
SAD] ATITIHAT AR o HERia] BT ITIANT B oid fifdher 3R w@ren g faf g
YTl | GRET SR USRI S U B ST Fehall o |

Abstract:

With an ongoing increase in sick person numbers, healthcare providers need to manage an
increasing number of healthcare data on a regular basis. As the information volume will increase each
year, it turns into tougher for hospitals and clinics to process and store information. Data managed
by healthcare organizations include insurance claim data and data gathered from IOT devices. For
ensuring proper medical services it is important to have a secure information sharing strategies that
can permit both healthcare providers and their covered entities to verify the correctness of record.
This is in which blockchain is available in beneficial, as one of its main advantages is data integrity.
When information is recorded and encrypted, it becomes impossible to exchange or do away with.
Another advantage of using blockchain is for those groups of people who don’t trust one another
but still want to share data without including a trusted third-party for them blockchain would
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be most appropriate solution. In this paper, we
have explained the working of blockchain, its
need in healthcare and how security and privacy
can be achieved in biomedical and healthcare
information exchange system using blockchain
technology.

HITAR: b, dAHShd, TRy Idl,
Distributed Ledger, fheernfhe 29|

Keywords : Blockchain, biomedical, healthcare,
Distributed Ledger, cryptographic hash.
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e ST 8 | e dl gL TRIeToN & R,
qorgT fageryor anfe | A SHN Tha
PR AR Rl w1 7 3y @d 21 o
IMIHAT W el b oIy SRR 84T &,
R &R @ FRa & qRed @
ST & | I8 SR a9 Y g ey & R®
gRUTH P g8 & foTU ST A dqat H
AT HAR B H e Bl |

o JHAXIT 2: oM eI Ygee

WRe M1 arefaferdl @R SiarEcE!
fSf® (HIPAA) I°ft & Ser Mosar &l
Py I R Brar 8, R SET a1 B
f PHI (Personal health information) fdedsel
JReT &1 f W AWl W, PHI & 7
UM oM dlel U 3T Y §B WAHd B
BN I B AMILIHAT Bl & (STTERVT & forw
T4l &1 Pl & AT BN 8, 9d S aed
AR A a1 RIS gl ®) | 41, D ifdd=
TS Ugd & HIF—H ST DI Gl UaH
PR DT 87

V. Taees Jgrem # a1 Jgaem Fel B fore
FATET

s TE YT R BN BT fearsd H uoligd
fopedl +ff RUIS &1 dQurar A1fda a1 @l Al
AT 2| I8 oF—<d b WU H RPIS Sirs iR

60

T Red A9 gRT STHGRI & AT B
@ HEOH | IRAT BT FHIT UG Rl © |
ST fF SR Seerd fhar T g, wdiedd
aRad=g Ser RelS Fxar 8 | I8 VoS &
PR & AR Rapls re IR T4 hAdd 89
ERT ST DI AN DR & AEIH W IJufReafer
BT YA ST 2| O fh SuR anfud far
T B, Sildbed aRafid STHaRNT &l Réfs
IRAT | T G e wWemi & Sl
BT JURIAAT M @I AT < 7 IR
0 AT BT gR% ah g1 2016 H
dftgat fasafdenera & <1 fRmsl 1 I8 @A
@ fog te g @ f& H9 <dfdad Ae=®
TSR IURART BT YA U™ &R
TG | T BIe @ AT RITH §RT S
Pl DI Gl PR d dI& 9 59 [THY WX
Ugel fd SeT 9aa AT € A1 e | I8 SHA256
BT ST fIRIVAT & T &R IR US Mg &9

AT B o9 o H§ uRadd faar S 2

« Y% PHI ifd & foIg, &l o= 0
DI AR & AT TH o RS Bl 2| |
U YIS BT SUINT HRP, TAD 3R Tdd
SHI B I & ARGE BT IR by &=
AIeID Sl I FhdT B ThH RIS I
ol o dar 8, f6 fhaer waer <=1 7 3iR
A8 YA YT BT AT AT | §AD IeAd], Al
it @1 59 IR # ARTd T8 on & 98 @
PR ST B AT AL, ol 9 W 918 Al Bl
Je X AHhd & 2 PHI 18T &1 & forg
T FEAf S @Y 3Magadhar gnfl | sfdmad
H @Ry dar & ag—are fafr= sert
SYINT @Y Ugell &% B |

B B U o &I T3 ol & w4
H QT O Adhdr & FOoraH Ser iR s dfgex

BT & S8l Udd il Gl &I dig Udh
SgeT H 310 fUsel Ud @l IR SR X |




TRAT HRR, AT UST Td AfIT I, "dfbo Tl dHI SUANT PR wRey Fadl gar fafm...”

29 Ufgex {o Al 78l 8, Us UlgeR & Sl dad
U fUsel <l & Ud & ARI—A1 Use
il & 29 99 BT ¥ WgdT 2 | I8 U Blel

feererd de I8 © & gYe d U wier AT
qEATd I 2% HI H U 99T 9aeld B Ahdl
2 $9 YU Bl Avalanche effect & w9 # ST

T 9SI1d B, Sl sl Bl faaq-g vy
J WRIHEE 3N 39T T 2 |

31d BT BITY, IR Bl AR A1,
n* ¥ FRRT IT9ERT B g8 BT YA BT
2, O nt <fd H AN dadd @i v
A o BRME D [T & PR n-1 d Al H
U% HOR daelld ST | I a¥8 n-10edld #
geed (n-2)" il & STl DI 98 @ forw
AR M 3R gl A8, o9 B I TRE
A ST &1 <IT| &ifpdd ® §9 0T Bl
ARATHRIAT & B9 # ST ST 2 |

gy A BRFT ufthar & Ud ISR W
frar & | 39 Tfafaf & fog, 7 SHA—256
(IR 2RFT TATIReM 256) BT SUANT &R
T © |
Table 1. Hashing Process

Hash

185f8db322711e25f561a6fc938b2
€264306ec304eda518007d176482
6381969

128901223aac8df3b89cd75d7
ec644f 9924ed9dcd01e0c65
ae99334a3cf9273a

SJURRH I&TERVT A T WK T & mga)
SHGRY fha= ff 91 a1 o9 & 7 B, 8N
Ut BN U ffREd 256—fde darg smseye
BT | U8 9 3R #E@yol 8 QI Sfd 84
IR AT H SIS BT AT BRAT BT
Afely, $TYC B IO B Bl AKXl
AT B FHAT & 3R AT 8 8H SHH &b
fl 3@ wad 2| frennfhes 89 & IR # a

Input
Hello

Bye

ST 2 |

3MSTY Udh I&TERY W TR e 39 o

Table 2. Avalanche effect in Hashing Process

Hash

185£8db322711e25f561a6fc938b
2e264306ec304eda518007d1764
826381969

2cf24dbas5fb0a30e26e83b2ac5b9e
29¢lbl6le5c1fa7425¢730433629
38b9824

Input
Hello

hello.

SIRITH ISERV I Ig W 8 [P $Ye
d Up BT A dad@ W 29 I H Th
ST URadd & Adhdl & | o 1 <Afdod 3
ATl B TRE b I §g Al Dbl ST
g, S8l UA® dld H ST Bl 8 iR Udh
dodd U el Uh Bl IR SUART HRal
g [BFH 31T B o™ & forg M uigde
(Ganache private) i gl DI SR
foam 2|

Ganache il 9 UIRaH iR afsf faaRka
TN fdrd & forg U aafhTa i
2| M gX fd&™ a6 # Ganache &1 SUANT
PR Fhd T; AMUD Yeb JRferd AR Faareds
qIATaRT § 39T dApps ®I fawRid, aRf o
3R TRIeToT R H [eH I |

Ganache T YR ¥ 17dT 8: U Ul IR T
JUetars | Ganache Ul U STheld UAH 3
g S TIRIT 3R Corda TH-1d Ml BT
FAfT AT B | HHIS—ATEA T, Ganache-Cli
(ST ugel TestRPC & AT A SIHT ST 27),
IRIT R IprT & v SueTer 2 |

61



UGC-CARE Listed Journal ISSN : 1549-523-X,, ToraiT=1 werter - forai wel Wrenifirent el wiie, o119 , 31eh 3, eiré- faawaiy, 2021

3 1. Ethereum UGSl &1 Yaideiidre

e 1 @ I H ol fqaror 7 2 4 Q@ M @ S 89 91, 9id 4T, =99 99 IS

e 2 Ethereum =ifeh &1 fawgd gaideiier

V. ey

M B S R Gy, afbcad B
IR WReY & IR H UAd fdaRor &l
fore=r =1fRu | 39 STl & Alc B | "G
Ffe 81wl 2 | Sewie | e U, S
M B R BT AU €, BB FHRITA BT 8
PR FPhd & [BY IR Sidex IRUATA S arel
RS & Uod AfSha Rers | oA gsdl
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2 | SUBRI BT SYANT HRD, THT Sl BT A
TS & EMR (Electronic Medical Record) #
TR f&Har S Aol g | gTlifd Sfaexi B am)
A I B ST PR DY IMATTRAT © Afb
319 T 3T T qATT | 59 AT SuHon
B AeE W ' Mol @l Rfd @ TR
AR &R Fad © | 3 )8, U Y




TRAT HRR, AT UST Td AfIT I, "dfbo Tl dHI SUANT PR wRey Fadl gar fafm...”

JER 9Hsl @ oy oY W@yl SMeR

T IHhd 8, & faq W A6 B Sl d,
aifes &9 fsdl ft g1 & 89 9 e 9
3R STae &I 991 | [Ydh R Jommel! iR
[oT SUHVI & SYANT & A1, g A1 |
ITT BT HSRUT W99 &, N¥aad aRumRasy
M B Soidei-e wWRey Rafe &I e+
far S Aear ® [14] 1 <Afdod dEnfeT
P! qRad-rgar faerdr, SuarThdl b 90T
% STl Bl AURIAI /G- & AF—A1T X
e ¥ Wi fafecar gfoem ge™ &= @t
AT <<l 2| STNTHA! e BHSRRIed &
SRINT BB fHAT Hf T97 FHal 9 319+
U T Ugd AP & 3R A 7 dbac] 7Y
P gad BN dfed GRIEl @& 9@ wSdd
Rafe & AR &I dFTd 1 HH BRfT 39
I H, B9 wildad & GrRIYUITel, WRY |l
H ST AMaLIHAT 3R scAfha- U B
SUANT dxa g fafdear iR w@aRea o
fafeer yomrell | GRe SiR MY 6y ared
P ST ABAT B, D IR H AT B |

VI. Table of the Hindi terminology used %

Blockchain RICER
Biomedical IS H
Cryptographic hash renthe 297
Cryptographic currency | fepeTamvyd)
Database g
Decentralized [BEEIEE]
Distributed IEGIEG]

DNA sequence SITRTIHHT
Hackers Thg
Healthcare AR AT
Input ERkE

10T (Internet of things) | agan<)

output SIS

Peer-to-Peer YRR

Security Re

Technology RERICT

Transparent Rt
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3resiiel

"I A9 ¥ B Bs TAHIRG @roll 3R AfABRI = o4 forar 1 99 &1 957 3rawern
H wgalis @ 9 X8 S Uhe Bld 2, o Whia W) |

difca gl &1 @ISl &1 ®ly difhd aidl el & | dad 3fdsi (intuition) &7
T &, S G W@ & S UIY U] Rl & Ui U a1 | I 8/l = | 98
REXATE! Wl & | T8l T4l defl 3R Al s & e 4ot o1 fAfed €1 oy fobedt 4
A1 VAT TG BT 31T ©, I8 ST FHEN U H |eM T8l © 3R e @I RIfa # &an
g, 98 qd ARk &I 9 € | I8 S & oy 6 aread § 89R foy S oMe € 98 avag
H fIedE 2 3R Sodq U9 Ud U Aied & wU H Udhe BT B, [od ddd ©fd WU
&1 sfedl o Wifid wfth 4 fewrs <d € | I8 9, 3R I8 91aT1 &1 el il &1 gl
MR & | e 59 ¥ H, § 37U 31T BT WG &1 AR 3§ YAR HAT & |

... 3fcdd IS IMeATABAT TR
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oNer 31l / Research Article

HEEART &g el (@A+UEA) § 38 3R aIfvrary fergef
New (S+AS) EIR Mathematical Model For Covid Epidemic
AT O, 37Tael e Ud e o
Sanjay Jain', Adarsh Mangal® and Shagun Jain?

'Samrat Prithviraj Chouhan Government College Ajmer-305001, INDIA

*Engineering College Ajmer-305025, INDIA
*MD Program, AMA School of Medicine, Manila-1200, Philippines

!drjainsanjay(@gmail.com, *dradarshmangal 1 @gmail.com, *shagunajmer@gmail.com
ARG

fpdfl 7Rl # dMR & o, ee, sgeR dur dead fhar § wEeg SN @l
AfAfeTd ST gU SUAR T Aol FRAT Ua Herd Uhd BT & | HeT 0 Aafid el #
I a2y Gt & oy RSTeR deoll & SR WR SU=R &1 o f6ar S €, fbg agd ar
SN H HEMR ¥ g a0 Yhe T8l Bld 8¢ A1 9 39 MR | IRIT Ui Y 8 | ST S
3T BT IIHE H FEMRI I HefSd Fe=l # GfAferd ST W9 @1 AR 99 gal 8 | 39 O
IS H U ATUDIHa 1 ORI el #8@R) & Wey § udidad fhar mar & rad R |
HefSrd SteTor @ dTel AT SETuT el k@ dTel /Ml &l HHR & IR W fER e w2

Abstract:

Decision making for treatment in an epidemic is a fundamental process involving acquisition
of characteristics of diseases, modelling, simulations and action. In epidemic decision problems,
criteria can be determined by prescribed symptoms of disease for treatment but in case of COVID
epidemic many asymptomatic patient occurs. Therefore it is demand of time to combine this
situation in the models related with today's COVID pandemic. In this research paper, a generalized
new mathematical model for COVID epidemic in which both symptomatic and asymptomatic
patients are considered for mathematical modelling of COVID epidemic.

BT K : PIAS —19, AETUHD M, A&UMHD I, MO frael|

Keywords: COVID-19, asymptomatic patients, symptomatic patients, mathematical model.

1. =

A IRG H T A T BIfdS AR A el of %8 2 | T T Us ay 9
1 9 fenfeen [+ dmiise 40 (Social Distancing), WelTed (Sanitizer) &1 JRINT deIT
qE—Had (Face Mask) BT ITIRT &R 9 HEMRNI I TSR (Aol UM B JATH IR B I |
o114 ara fguRelia grg—abera &1 SUANT AT ETeb TIaAThR GIHRY DI MR AR FHAV A b
BT YA AR ERT {1 S @7 2 | faag @Ry e @l Jadse R Sudel 7] &% & e
q I8 SR BT & b HYh 5T SRS, WHid, gcell a0 g Fars fafdbedr gfaemsii arer
<2 H W 39 HEHR) T AUS Y9TT BT & |

PIfTS AEMRI &I YRS Gl H, S I F IRIA 97 BT RT-PCR WRieqvr (Sifd difds
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T P AU STRER] fAwy) @ gggEE H
HRIR AT UIEToT ©) fham Siam o qen
QRIFUT BT GROMH &+ THE  (Positive) 3 TR
IR BT T DY eIl B MR R Fafbcas
RIS @ 37l UeTor § T9 TP @I ST o
Sie db fb I @ R komede A1 3m
Y| g dacll g URRfAl H 3@ Td
¥Rl @fth BT RT-PCR WRIefvr fhy oM W
A qR1eTor e TcHD TR € R8T ® | gl 3ref
g & & T el ST B g9 HETRI
I IRIT BT HeERug B |

2. T Aderor

PIfIS —19 B HRIR STl I AT 2T
Il dd TEI B Ul © Hifd IE TaH
dHRI 2| 9@% (Bacaer) (1) & IcHAM HRIAT
faaro] SIfre Hem) wR arena fg raven wa
$ 3 3R (SEIR) 7o faeel &1 sreras
fear| ®rEAduiie Ud 3 (Kochanczyk et
al) (2) 7 PIfds—19 & TR | HaT TdH
Jaeelie  (Susceptible), ¥de  (Exposed),
HhAd (Infectious) TAT D (Removed)
|YEl R SmeIRa feel @ =g @1 o
el @ daae iad HHRA MafY (Incubation
period) 7 AT & &3 UTaeli (Rate Parameters):
Hudh &% (Contact Rate) B T Udwi &
(Exclusion Rate) ¥ @I \E™dT ¥ UHAciigd
foar | g=oit ud o1 (Banerjee et al) (3) 7 fg
=ROT gig @l FHe B fou gfoRem—ag™R)
fag™ (Immuno—epidemiological model) &
Heafga freel & wanfad fhar | faRwd! gd
3= (Kucharski et al) (4) & ®Ifds —19 &
HoRY (Transmission) &1 URMATS ] qm
=T @1 Tftefg fee= fear) oREn
(Ciarochi) (5) 5 ®Ifd€ —19 UG 3T AHHSH
AR & Hod & IR | URMIG HuEr
WA @I | oF Td 3 (Jain etal) (6) A
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THIR ©U ¥ BIfdS—19 & eI @A dalel
T 99T F&IoT arel QFl B UER & R
% foru 9d9 st gwarfaa fear | s ereaas
H fasg wWRey Hed, Si9dr @ difds—19 ©
Rerfay wferaes (7) @1 o wffafera favar T 2
flheorifgd Ud o (Fitzpatrick etal) (8) o
el @ fd®m, ArgdHRor (Validation) eI
RN (Interpretation) ¥ IU~ §g DIoATg
P X@ifha fHar| 39 oY 0F H qdTHD
TAT AATHS QI & THR & AR &
Ferd ¥ Jdel @ |afed oxd 8¢ U =
i feel uxarfad foar Tar 81 ey U
BT TS 39 bR 8 i—

T 3 # PIfds —19 | Fdfda Rigia qen
9 AT & fory STRerl faumy | Hefta w4
AMMITIH SHBIRAT BT FAIIE fhar 1 2 |
s 4 H qd # iR H a1y gy TR e
& quiE foar T 81 Ws 5 # difds—19
@ SUAR & forg fofae fhe o & forw was
el &1 e foar = g ofd # T 6 #
ey Tmifea 2 |

3. A7 A JdlId URREHG SIeIhAl

988 YA R Heh[Hd RN oIl DIfde—19
T+ ¥ ORI HEMRY fas (Mathematical
Epidemiology) @I 3ffd HgwqUl I % |
SANT 2020 H HRMAT W] 4 |wdged oA
& M ¥ IMUT died IS fhar| b 91
ol A9 H AHad R smerd fhar, arer &

Ifges dR W 39 faurg
T U IR TR IH
foar) &9 sa fawg
& B B ORI
gfte | HSH BT TN
H T |

PRI AU BT A 120—160 IR
BT 81 SAPT a8 JMTERY 20 AMIER  &d




AT 9, Mmeel W Ud IR OF, “HEMRI 2 9 (TEHYUH) 3 31 IR ATy feet L

IMHR HT BIAT B SIfh Gae & ATBR BT T ol Fhdl & | 39 4 3@l F 72 <@ Faad
2| 39 ®ad gelag™ geAaad! (Electron Microscopy) gRT & <@l Sl Hahdl & |

PIfTS—19 IR T faur] SARS-CoV—2
q fd g1 g8 fAwy] eRAET faur] g 4@
e Rgam ® Siife Aard (SARS) (Severe Icute
Respiratory Syndrome) @l # (MERS)
(Middle East Respiratory Syndrome) fasTogait
@ B BIG © | A S AW g H 98 qarel
T4 g 2| AN, 7 @) AT § TRA arareRol
H o) SNifad <8 webd1 2| 99 |, TP HhiAd
s I B W AT I T B AT A
AT afth i A BT RIeR 81 I § 9

I ABHT ARE & AU TS HuDh H ST AT B |

TRETAIB glg

el 7MY & URMNE aRoT H, 579 3rfdrdad

AN GpAn & forg wfesy & ; 99 e ued

I TP TS, e | ARe § HAHAT B Bald

B el & weem @ wRgd X Addr 21 3

Udh hhd aRe ofid wy I .l AaRpdl B

ThAT BRar B, A1 AP Gl H Hhiad @

T AT 8 e | O gfg aRerdiet gfg

PEAT & IUIE dad Ud Abhhd e &

3Tt BT HHAT B YET B, UAT I & | HBAT

P FATAAT BT IATTAT B dTed IR BHg HROT T

21 o wemm # 0T @ gfg ) 39 9 R R wxdll ® 5 e A e sid v
I fhas Al o1 den feas a8y § b B Ahdr 2|

UE Hehfad @fth, Afthdl @ Ueh MREd 9@ @ AHHd S GHd © | BRI fauT]
TR U el & AR, Udh Afh R 2.5 ARKAT DI HhHT B &1 © ol AN R 25
Al BT FHAT IR I B | TR wU A TRETTD! g BT 77 ThR S9R-T T1 & —

AT ED  AhITAATOT

# 216 P 2720 2727=
@ ] @ 71 ﬁ . eel 13,42,1 2
4 * Week ,42,17,7
64 » 8192 10,48,576

2°=1 to 2° = 64 2" to 2" = 8192 2" to 2®° =1048576 2° to 2 =134,217,728

JApsr H gORI H T g H T IS H 3 UBR
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URA H BIfde—19 BT TR dgd & i
q g3l fbg a1e H Ir@e gig g1 W
S MU MY wsh fAvelvor | o gar
b AMINSTH HUDT DI BH HR qAT HehiAd
fh BT AT & YD A G YEHR 59 Jlg
R RM SR> S HEHAT 2| AEISTS gl
@ TR JJHR I HPHAU G Pl <UCI
BT gfteed il &1 A Mudhdisl &

AR, HIfdE—19 BT TR TRETAID! Tl ¢ |
4. qd & oa afdredi fergef

T D GHRI TAT FHHT b HeH
& e & fou & ames T8l g, &ifug
i faeet fl <o @ fafecasal &
JUR Y APHUN Pl HH BR & Ul & dR
H Y STl SHeR) Sude HRI g1 g9
freaf @& @eg #, 0 ifvard wwag R
free™ SUArRf 81 Adhar § ; 9T 39 Gl
DI T B DI QAT H FRIR FgART fhu
M dTel dedi @ UgaE-T dHIfed 8IdT ® |
ORI Fe=ll @1 Wl ¥ 8H dgaeid
f[qdheal BT IGPHR PR Fdhd & | g FEIId]

H BH 9EMRN & IR H QaIgAN o A B |

T gfte ¥, fal T & e A
U A wecaqel /¥ R BN &, fORY Sy
S-S (Basic Reproductive Number) H&T
fl Brd ¢ | TN faRwst & forw eifds—19
ST AT R Wb ez @ forg R T fAeiRer
febar S Hifer @ied gl €1 R, Siard
®Y A A T B FhHBAT BN AT BT
AT B 1 R, AT ifery Sdn | @feal
BT g8 3T GAT & A I8 giRedd sIdl
2 f& v dofia afe fodir e 9w #
fhae afpal &I AhAT B ST

R, & A @1 e i srered gl & —
(i) afe R <1, T Ueh bl aRh b & A
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IRH Bl BT AT 2 | T & HeAd o
TE B BT T BT AT Fhell © |

(i) IfE R =1, o U wAshfAd afh il
Uh ARh B AhfAd Hear 21 I8 sha
HRAT & fh T BT B R g,
AHidl @ G | gy rerar wHl RN
BT HET ST qehlT 2 |

(iii) IfE R >1, @1 U A afzh aivd wd
A TS W AGe ARKAN DI HhHAd IR
AHAT T | 3H AT H I & held Bl
b H A gweT 81 fhar SIg ar 9T
& Holrd H Jagren gfg i o 2 |

TR gfte 9, =aREmdia! de, Jic Pral
PR (Agfed =R & Bwe™ I A=
aRRerr} @1 JTiearsll @ dR H qargHae @ forg
HiC Pl @R (Monte Carlo Simulation)
& JANT far e 2| Feet & gargae |
SR AT ANRETAT & T9G DI FHA
& forg 1 Aic @Il AR &1 IUIRT
Srar ® 1), SIR fest, SIS fAeef, SEIR faed,
SEIRS frewt &1 qd # fafe=1 I & e
# ITANT fHar T 2

SIR forgef @ f& A7 & wwrg @r
Py WRI R IO el & gRT SadRd
foar ST |Gedar &, g A R UBR UH
I & PIR@RT & 7 WER . w
g gRAfd dxal 8, A1 Hiifos ©9 9
JIeEd ST IR bl hold Bl = | el
SR § d ST @ Fe I D HhaAld
& feel, Siifds difde—19 &1 qarga™ & o
g B B, Haaele — HehfHd — IFT—f+gd
(Susceptible—Infectious—Recovered)  (SIR)
T TR IMTRT B 2 |

SIR figel us #Aifere Ilorfia feel &,
Siifs 1920 & &b H fAeiRAc garm o fobeg




AT 9, Mmeel W Ud IR OF, “HEMRI 2 9 (TEHYUH) 3 31 IR ATy feet L

AR W Had g & foy 9 el W Weh fhar S © | 39 el § afwal @ deam
N (o) (Y weR, <91, #8Tgiy arerar fasq @) &r o auf § fawifrag fear Sar 2 0 9
St T Hpfid T8I 7, fooeg el derol & 9T 9§ Ashfhaar dfewy g (@ S), 9 S Hhfia
A g (@ 1), T S 0T 9 Fgd 81 mar g (@@ R), @i A1 a1 9 0T Y IaRAR @R B
TQ 2 AT 0T URRERN B MY 7, AT T HG B U B Y 2| 39 Fraet § el 1 agee
A FuiRa &, e a8 91a giar & & fosdl 999 &1 9 (U faF srerar e A1 #), faq
@I T o A ol R ot 7 eiaRd B g

fody 7197 SIR fesl &1 9 R fefd fhar S Iaar & —

felt dfera aafh & GHAd 89 @ &% BT HHHT g Hed B, N 49 Sid e
2| ARRAT & GHAYT W WY AU PR Bl SR DI WRT M R HEd © Oy 4
frefid B 8| T | Udh SR &I 8, 9T HhMdH [TINT & 3MBR BT Head & | FHHT g
1, BRIGRYT &% B & FAMGURI BT 2, S8l 4 a1 B H 1 |deg 8lar & —

MU:% F®ifr @fs AR fmil & 729 MarTe &) |FaT 8, o Udd AT 3
fHAT B G FHI & A1 gRAfTd Bl & | 3RS ®Y A UIHidd STH—9g TR bl IUefofg
P 8Y, SIR el & AR /gdel AHIBR0 & =1 Mg & Faftd far S |edr & —

as

- = ~ADS 519 Haeeiier @aftmal den Hefadl W faeR fFar T 7

A ADS — y1, 59 Sdderelie @feai Aebfidt qerm - S0 @i ) R fbar w2

dt:
S = Y1, wra AR qo g arer G it W R e T |

SEIR forgef : SwRich SIR fieel @1 TRia feelH & forw ofd o 4 #emr faeiyor
% oy wgeh fhar fen € fobeg pifds—19 SR IR @& fofg a8 fieel o1t Sugeh 78! © |
JAfeepier SIRAT H T HWF Sfaf Bl §, Orad e AhfAd @afh fe gav @afn @
AHTHT T8 B AHhdT | 39 AfARD fI9T — E (Exposed) (Idhe) &I SIR feel # dHIfad o=
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R g8 SEIR el § FaMId 81 ol © | f3%a ey |ied 9 e[ # dIfds—19 & URM™S
RO & Yalgar & foiw SEIR el &1 SudiT faar o |

fodY 197 SEIR fResl & 7 yaR fefid fear S aaar 28—

39 feel # oM ) (@8 <% ¥ udhe g |fth Hdfia 81 Srdar 2) @ |ffed
foram T B |

ghe  fovmr A gfg & SRV Ue ued H 9l @ s ¥ 97 S-E-IR
o faf= WaoE 99 O B 39 omRerm # faf fAewf @ srawa AHiewol
SIR feel &) gorm # & 81 Sl | Ot Hfes Fiiaxsl AeRe sradha FHIaR & fog
9917 7Y AFedIR A & DI o Adhdl © | 39 83 I Fafdd radbe THIdRo 4 8 —

ds sl
dt N
dE BSI

= —— —0E

dt N

dl_ £ ;
a FTY

R_
a7

5. yRdTfad T fHest &1 faen

(S+AS) EIR €%l ((Symptomatic and Asymptomatic) Exposed Infected Recovered) Model

SWRIh SEIR a3l &1 df¥ge Ae™RY ifds—19 & TR feeie & fau uygeh fbar wan
qerm ares uRRemd U 8¢ | SIR 9 SEIR el #, Hdamiier IRl & | &1 afid &l
g, [52 Pifde—19 @1 YRS srawer # fifdear Jaar &l smawadar off JoIr foTe 0T & Fefor
oI gERGE! Gl g A9 o § BfSrg ol | ifdepier s § I8 9 M fb difds—19
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| S, 3mael #97el U9 IR SiF, "HEMRI g T4 (TH+TUH) § 37 IR TR fraef

% 80 ufaera Ael ¥ AUfied: &9 @eTor v U o W faAr TR S & € S 81 U ord:
U ARl e X8 Y |

IAH H T8 <@ AT & b Bl YRl dAnT fOH Bifds—19 | HefSd B et ey of
for=g ST DRIAT UNIET gD U1 gafl, VT ReIfay # gd wr=ifera SIR @ SEIR rael s/awet
Bl SITAT § | et T8l XEe el afnedl @ Srgae b forw € (S+AS)EIR fee @1 i

faer far Tar 8 | I8 FAeTOTHEG TT I[AETHE SF1 & UhR & aafpdl @& fou (S+AS)
EIR PR fest wrarfaa fasar mam 2|

AM® (S+AS)EIR el @1 f9 daR fefid fdar S daar & —

(S+AS)EIR fesl # &1 YR & Haeeld favmil & SRl Teh |9E-T H gig 8 Sl 8 an
S+AS-E-LR # fafi=1 ¥aIoM a9d 2| 39 oawen § = fewf &1 e/gder @il SEIR

feel @1 o1 9 ST 81 I & | U BiST FHISRUl AHRYT ddhel FHIBR0T & foy g1y
MY AFEIIR I & I S Fball & | 39 a2l I HafSid el <ol 7 & —

dS_ B(S+AS)
dt N
dAS (S +AS)I
dt N
dE_ B(S+AS)I
dt N
dI_ . ;
a FTY
R_
ac !V

T8T (S+AS)EIR fraef # 599 srader wiraor fafdy Siifas SIR @ SEIR fHeeit # wgeh a1 718 oft,
P IO 3T SUTHT BT SYANT fhaT 8 | 39 STHA ¥, & TR & IR 19 difds —19 07
@ ST UTY 1Y & AT FA&T0T el Ty Y 8 91 G4 81 ThR & IR AR ©U A fafdcr Suar
TG A 7 ; R =R foan 121 7 | e arafas shiad @ 9 TRamil # 9 I R adhd
TR fafdy a7 dfts Rigid srard S | oy aReme <ar &1, I8 aedd -8 & |
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3T BH T B AeTUT I dTel TAT AeToT el I@- dTel AR & Afdhs AT Ih A A«
IUSTE el © | A BH B AIAISA Bl ATTLIHAT Bl ©,51d T DIfAS—19 BT U HRAT
B U bE TR YA & |

AT -

1. Y I & AT 4
A A S TS e Symptomatic
qrel A dT SUAR IR™ HRA
g

2. TF B UBR B I IR0
R weor Rard eqmes ard
g § 9= Mfdarg Inf A o
ABAT & qAT I 3 ITAR B
for IOIR Hawt # Aot fear Sar
2.
3. AR & M qr 9D
SUAR (HaT & Y& 8F) & #ed
& IR & Refa &1 fAfde
PR gU ol ff o7 R 39 feet
B U IR Fhd g | I SHN B
YHR BT 8 Ahdl & — I & Aol
P WG aral (Symptomatic) (3T
S) SIIATIRT & TN Pl T @ dTell (Asymptomatic)(3aReT AS)
et &1 oMY faveryer ove 9 yd 2 §o IR SIMeiRal o IRM @ IT-fahy v enfe
BT JATILIHAT BT | T BH I§ A & [ I 819 foram 11 499 0T aRerdia]

de < @ e gy 1 &
A
Ife AT R 9T ¢ IR FRIOYH  ©, 9 IHD Al THI t + 5t W AR I8 DI

AT 1— A St + O(St) TAT FHI t+ 5t IR ACTUR[h &1 S Bl WA 5t + O(St) BRfT |

I I B THR & IR B I t R SUARE ®, 99 fhll It + 6t ddb SHBT
IR SIRI I8 &I WR¥adr 1— p ot + O(St) § | Sdfds  t+ 6t FHI R IUAR & Yof B Bl
TRyddT p ot + O(5t) B |

(S+AS)EIR feel &1 wRivTed auid &)1 2 &9 I8 AFd © [,
P (1) =l 952 t W fbel deromeres M & SuRRIEA 81 @1 ATl
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P (t) = gt oR fi sreteronmedss R @ S Bl wiiiehr

g P(t+6t) = P(t)(1— A 8t + O(Bt) + P, (D 8t + O(51)) (D
P (t+3t) = P(t)( A &t + O(t)) + P, (H(1— p St + O(St)) )
SHl THERN B FASE A
P. ot) — P. 06
s ;z 5@ = —APs(t) + uPas(t) + —Egtt)
Pas(t+ 8t) — Pas(t 0(st
s 52 5O b0~ upis©) + gt )
oid ot 20
2Ps® _ _)p P
a—_— 90(1;;2(0 s () + uPps(t) )
TZAPs(t)—MPAs(t) @
IRBSCH P(t) + P, (t) =1 )
THHRT (3) T (4) BT Sre TR,
< (Ps(t) + Pas())=0 (6

e Py(t) + P, (t) TP @R & TAT $AHT 419 1 8 |

3 UBR &9 UIRdArsl Py(t) Tr P, (1) @ U smadel wHieRvll &1 gafld &R gd
g1 Al g7 §HeRu (3) | P (1) @ AU A B foau FHHR0 (5) P ST @R, @

LB =y~ A+ wPs(0) O

Rt s 8o o 2

—_* —(A+p)t
Ps(t) T + Ae . ®)

3 S t = 0, Py(t)= P0)T9

u
Pg(t) = ——[1 — e W+DE] + pe(0)e WML
s () u+/1[ e ] + Ps(0)e

T IR,

A

m[l - e_(““)t] + PAS(O)e_(’”“)t

Pys(t) =

3ifod |1 FHiaRYl (S+AS) e & forg aftts g1 <t § T fodl 979 t R e &
T 3raReIel & YT qofF dxell B |
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forepe

IAAE H died 7T B DIfde—19 AN
# gde B W JTEvTHG AT B FAfaa
INTIRCAT &1 3[ARAT Bl Al 2T U § A7
far T 2| wdfad (S+AS)EIR fAeel &
dlpssd @ Raforal @& ad sifes Sute
TE T | TR d FUTh At & Sfidel
qAT ST A WEAGY B JUASI B o
faeel &1 e e T eriva |
AT 39 Fail & Ifaqia Y BT U qerr
I &1 U™ idel o ULl b
e ufehamel= 2 | 89T uarfad (S+AS)EIR
freel e el © @ifes AS & ey A
% forg g SEIR fAeel # 9@ grar & qen
9 E (Udc) & Ry 7mi @ forg a8 fest

Simulation PR
Stochastic T
Suspected Tfeme
Symptomatic SIS
Transient Solution T 8
Validation HTHROT

e
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SIR fAeel & wHFIT grar 2 |
oY TF H TY<h USH weal Bl AAMRD

fe=l ereaTeell

Alphabetically sorted JOIHTAT Tehiad

terminology in English =) vrearaeh

Asymptomatic eI

Branching process IRGT UHH

Correlation RERECER

Epidemic TR infectious-diseases.
Exclusion 3gaS

Exposed qbc Applications.
Immuno—epidemiological | gfaReT— H=™ERY

model s forest

Incubation SR

Infected TR

Modeling fresl=

Recovered ~rT—fga 019-0565-8,
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Sanitizer YeITeTdh
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HRd 3l WU / Indian Knowledge Tradition

IMVIT BT chicTTdat

Poetic Ganit Lilavati

HfTe BAR STER (T T 3 T fareed)
Anil Kumar Thakur (SSUN-Delhi)
akt1974.at@gmail.com

AT

eTad], Uh A HRAT OS] ARGRE-11 gRT aREd) Iaredy § Ifed T Rig
TARRMAMRT &1 ve 91T & o fUar gd g (efiaradl) & dra ardield & Ard | 01 & al
Sifeel UeHl &1 FARIE fHar 737 € | §9 O B § TH—STABRI & ATI—WATT STHRT BT
3T S FHIfRd € | Ig U O Ua A= &1 o1 ud 38707 7, $9&T Udh Teld 9d Ud Tlel
@ Ui A BT i Afed IR ddT = |

Abstract:

Leelavati is a part of the treatise Siddhant-shiromani by the great Indian mathematician
Bhaskaracharya — II during twelfth century] in which many complex questions of mathemat-
ics have been resolved through dialogue between father and the daughter (Leelavati)- The
mathematical verses of Leelavati contain wonderful knowledge of grammar along with Rasas
and Alankaras- This book is a unique mixture of mathematics and science, one of its verses
presents five sutras of circle and sphere with encryption-

AST-NIF TE: TRBMARI—11, FIGITRRAT, Sfemed], Iq—AABR, Heihol
Keywords: Bhaskaracharya-II, Siddhanta-Shiromani, Leelavati, Rasa-Alankar, Encryption.

ferwrer-uder:

gfte & gord I IR T, ucrel & Geadd BUl U—URATY] d1 v FRier fie &
IRGAV—TRYATT & AT A1 SHS MMHYYT UG fAHHoT # qen Aoia—foifa & S gd 97 &
JMERYT FHhISAT H F&AT ST o1 ©Y F faudTaxvr va fafiftesvor &1 & a=al © e forg
HET dYTHROT HeR -1 AU qragufed U H B8l & — fhaT AT Blelvg Wl qaw WiaaT |

i fha BT & Wedh & R A=A W gl BT I Al faRiwen &1, STl Tl
ST & WSRO BT BRI PR 2 |

SR T2 4 I8 W ¢ & A=l o g ot oa & 21 3 den iy
HAfharsll &1 ared & | O R BT FAUH WA HefY o & JersT SAIfay YU H g9
ThR fomar T & —

T ORIT FIRTOT ARTHT AURIT Je |
qgg dQITRIRATVN T el RerdH | | HA[y SATferes
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rrfq o AR H Rrar iR ArT # 9fYr 9e SR W& 8, S ISR 99T SR e |
T Hated ved W Rerd 2|

arfrcter sred:

9 UHR TR AiBAmel & A1 e TUHAS d FdgIReG UANT 3FTdh WRAR™I
TRTTSt gRT fhar T B | IREdt wdred) & irast Rawrard (1114 AD — 1185 AD) @ gRT
YT v RIgTalRRMRT & IR @ 9R1 § UM 9RT el § S9d doI Sd! Y3l lretra]
@ gt & AT | IS & gRaceie g H AR Afsharell a1 arHfddr vd Sudridn
DT A0V Y §U & | AR YRR o 59 g U H 3P ToTTell, SRMMAD YoITell | TRT PR
JHUTRT Th Bl AT T Ud FagTRes [qul &l AR BaHd] |1 & |I—A1Y HrdcAD el
¥ IE—3rBRI I Geh ORI ISRl BT FwraeT fHar ¢ |

fatest (Fraction):

renferRaa A=TaR&HfsH (Fraction) & SSTERTT H HraaTcd {1 Tfd a9l & |
j: -
ISTATRNISioTg el deraaad =3 Rifery qa— fdveaREron ey | fest QIaamE-Is: |
BT | HABATANIRATHTI DB BIA SIS ol FART Y NIsioras=l ag || 4 |
TeTE—
STATE: JffeTdhelle] Hava ST 49T Riforsr Tar: fagetw: FRrIor giey | Hes JTeram=: 3TR: |
BT | dcldh ATAA URAST UK UhbIADA— G 3Med gaw: AT JSI: feTae<l g || 4 | |
AT — T BN | IR & FHE BT U (1/5) Had g W, JARe (1,/3) Rifer
W R AR IHN B R BT PO (1,/5—1/3) x3= 2/5 ol YU WR Tl AT, T FIATR
| 39 UHR 9 g I 991 83 1 9T U & T ¥ dbad! AR Alewdl vUo 11 & 3 8¢
IRAT BT §d ¥ AT BB MBI H FER—IER (FHT AT @1 AR, HH DD Bl AR)
YTHAT &1 | AT qel ¥RI dl F&T IadTaiT |

Bol— AT DI AT FFRI DI HRT 1 8, F¥RI & FHg BT USTIAI (1,/5) Hard Yo WR, Jal e

(1,/3) Rifere g W=, M1 & =R &1 BT (1,/5—1/3)x3=((5-3) /15)x3=(2x3) /15=2 /5
Heol YU WR TAT Y 1 IR
AR U1 A & AR $ 1 F geM W)

—(/54+1/3 +2/5 = 1— ((3+5+6)/15) = 1— 14 /15= (14—15) /15 = 1 /15
Hfeqd YR B =T 1 | 1 /15 9T BT R 11 /15 = 1 x15/1 = 15
3q: 3ffe YRRl Pl AT = 15

Abael Td Fadbatd (Addition & Subtraction):

fide d Fade (Addition & Subtraction) H BII— BT G ATHANT—
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3Tl HAR STHR, ARA S URURT
qeree—
3R dTel elfarad! AfcAfa §fe Afear fgus@arte g Srafaearese g |
A d—agaieany 9e # e b JRhAdHATHRISRT HIT | |
eea—
3R qrel SAretrad! AfcHiT g Al fgusta g1R Beaft o srereer g9 |
A U TA 3gd—fagar = A g8 # Ife @h gfh Fadber A1l AR B2l | |

SFIiq — & giGAlT arern eielrad, afe ga gigafa 81 al U RIS P SUANT HR IR
gl fb afe 2, 5, 32, 193, 18, 10, TAT 100 & ART Bl 10, 000 I Fdbd /T ST dl T
Tl U BT |

10,000 — (2 + 5+ 32+ 193 + 18 + 10 + 100) = 10,000 — 360 = 9640
fgara Fefiaor (Quadratic Equation):

fgama |HRYT (Quadratic Equation) & URId S&TERVT H dRIE &I YHAT &1 HIATHD
faeryar & o/ A gre] IR |fhar a1 o fear w2 |

PGESICES
gTef: HUGHTRI ANORTY gl U Fwad, TR Far) Teeir Jervadiear |
e SfeRIYAERNTeS vt dHe, ey R TR iy O I w<d | |

(— ofieTradl, Y-, Telldh—4)

T e—
uref: FHUTAET ARTONTU el Y0 Wy, dW oA At aq IR ek Tght g |
oI fSW: a1F Sy M oifY B3 eao arj®, fieus o R IR0 & T a1 o1 9=y | |
IS o FUM H hHg 8IPR HY Dl AR b oY B G701 BT G fbar| S99 S74 A
1,/2 901 | PO & IO DI BT TAT 9 qM01 S A & AN A IHD blel DI ART TAT 6

g F 2T B, 3 W DU D B, &6l qAT gJY Bl TAT 1G0T IHBT R Bl STell | Frahl
3T 7 Ht b= a1l &1 T fHar or?

AT & 379 =1 1 aToT &ROT fhan

YAGAR 1§ F 1/2 Bl GSPR AT F 0T AR W F AT &7 W 97 AT AR
3 P AEA fHar —

1—1/2=1/2, 4+1/2 =8 ¥, 10~ 1/2 =20 3
IUIEETSTS B AR

TUe & 9 BT 3T H Siled W

8 X 1/2 = 4 UMH, 4 BT & = 16, 16 + 20 = 36 ANHA
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AN & e Bl oM H Ss R

36 &1 A V36 = 6, OTH 4 + 6 = 10

31 ANTHS 10 BT 7 (10)'2100 AT 0N BT Fxeam BT |
gd dem aier (Circle - Sphere):

I BT &FH, el B YOI &hel d0 3Ia (Area of Circle, Surface Area and Volume
of Sphere) Ush TP & AIH ¥ ERI—IE & WINT g BT &3%ha (Area of Circle), el &
Uy &%he (Area of Sphere) TT el @& AT (Volume of Sphere) &1 g3 1 % =ma
BT ST FaaT & a9 SEHI AP W BT S FHh! © |

i -
gaers gREPqeue: %ol o, &vof davuR URd: dghwid el |
AR qafl I Bl U8 ARITed, gt Jafd Fad Tem = reas | 143 | |
TS E—
gd &3 uRfY T N UTe: B dq, da: SUR IR gHwl 39 Sffe |
MR U4 T 3T ° Bel Jsooi A1 e, ws@: wad Hafd Frad T T = e | |
(1) 9@ &1 &3haT (Area of Circle)
gaers uREFIOTeTUTE: hel T4,
gl — circle, &3 — Geometry, GRS — circumference, O — multiplied, &I — diameter,
U1l — one fourth (& dlMTs /i), Ba¥ — &3%d (Area)

9d & &%l = IR x G &1 Arens
9d &1 &% = 2nr D/4 = mr?
(2) aNem & YT &5l Surface area of Sphere)
&uuf dqeUR IR HrgbwId SiTerd |
ST BT &% = 4 X Jd BT SADBA

gUv[ — T, 95 — IR ¥ / d&l P GG, IR uRa: — A0 IO, HghRId Sierd
— " B AN ATH W SACARR FAES S FHAR Tl I 9T &1 BT |

el &7 &Fhel= 4 X gd B SABA= 4mr’
(3) ofterm @1 3mdel (Volume of Sphere)
MR Tl 9 Bel Yool AT,
UGS = AAg, AN = AN I oM, SfgWdt = 6 | 4N, wafd Fd, e« = el

& 3G/l 9N, BFIRIH = °-%hal /3N
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el BT MIAT = el BT &Fh X (AT /6)

Jafq = 4 /30

SIRIh SEERV W W< 7 & em] MRaxm=r gRT Id U ISP W16 ell, B
WY, DR, I & GRS A IO & AISTRD Y&l bl Folld g1 2 d Upicsd diad
DI T BRI 2 S AT difgd & arel @fh & A T @ 9fy P FRal 7| 34
o ¥ fUA—gA & Hare & AegH | 0T e I AR [o—R uRuRT DI Follg fbar T
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freageR N Rege &

SBPAIMMIS HTRIGD HeodCumed HLdenid QST CUTMISHSHEL &6mev.(151)
AFAATL T AT TH THAATE e o

A= ST S AT § AT FLA AT AT IHT THIT AGT9T FLAT ST AT AT FIEAAT Hl Hed Fdl g,

AU AT T 2

To bear with those who revile us, just as the earth bears up those who dig it, is the first of virtues.

QUTMISHHL QLN 6THTMILD G LDMESHED IGH6EUNEVID BHETTM)I.(152)
TEedd ST UgH A AL AqAH g
AT T g0 STATATL FI HEA T AT T =T | Ive g ST 37 AT 1= 2|

Bear with reproach even when you can retaliate; But to forget it will be still better than that.

Aestemioulern @QiesTemid NBHESHTITEL EUESTEHLOU]6IT 6U6ITEMLD DL UMHLI QLITemM. (153)
A A 70w ae g ae 8 HedTe a1y
AT g AT T &aT T T AT STATEE FAAT THAT 1 AR ST Al A7 T &9 Hg9 F: 2,
T 99 F qrHAa gl
To neglect hospitality is poverty of poverty. To bear with the ignorant is might of might.

BenmujenL e Brismemn Ceuesig el QUM |EDLmGCUTHM QuITIPsL LIRLD. (154)

e i afeeT TRged TEr TrgEeTgH
Y ST U €T 37 qqol Sfraw &= =g 8 a1 o7 a7 Sgaefierdr &7 v F¥AT i 39 &7
FTAH TEAT T2

If you desire that the greatness should never leave, You preserve in your conduct the

exercise of patience.

PMISHTEN] 6RETIMTS HaUITCH emeULILIT QUTMIGSHTenrL QUTETGUTD CUTSbE)I. (155)
SAETATE SAFTHR FAT TII TIEATL AT T
ST T TTTLTE T A T ATAT eTe gl AR ST Hgaefiel 2, a8 TgHed @siT 2l
The wise will not at all esteem the resentful. They will esteem the Patient just as the gold

which they lay up with care.
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