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FHEDE / Editorial
fafaerar @71 faerg vd dRqaw v

Development with Diversity and Global Peace
https://doie.org/10.10427/VP.2025447513

o & AR & AT gT & FRBR, ATIRARI AAEH, TR G, U ST, A7 | 9Re
H ST 70% €IS Tid § § | TN, Uid, 3R IS¢ & Aad Ah] BT A & fb I SRR
faeraiier deb-ile! B #ae | el 2N, STel o, Fel gad a1, AT A1 DI GTH &
T DI fa=m H BM B | HHA ARPIR Jar fFEior # gRar SR Tehel 3res WebR iR faer
UG B | NS oFdl | AUD ARG I8 | FARIRN BT AR dRd I8 | Sed R AR Wb
81, favaw &8 |

R H Fgax T4 Pd g YA W 8 € | YA U0, 8RR Hifd, DIRIAT Hret H 7O
JRAT T, JAME IeRIAR & | AR & BRI 100 BRIS AN Pl AR [T qarfl= erari s,
3R o fUws <ui &1 Al ud Aol T8 | 918, THM, & &1 fareer) aRRefaal § e, srik
9l <@ @1 8% |9T Heg @ |

YR H TRIE] I R, HH gTaTDR o DI, PIY &5 H Hog qelan], Jaxd, I A DI,
ST anfe & forsdmd, fefiTed VU R e v o, fham w=e (S o= @) fafay ae=m] =@
& | N H STaRIg Jfawmsit | o eHl B 1 e b1 g A & | ia Tia 6 a5d
TS € | WReY GUR @1 Q9 7 AR S 3l a1, ST WRd S GRS € |

e & H, Mgy S ¥ i Ant iR aohl & 98 @ ¥

AR H A, A L1 Ieci@ - & | 319 ATReE Saredron dRd 98% AHATR 2 |
ISRO ®HM dTell |eAT d1 137 & | SpaDex (Space Docking Experiment) el I&T | IR fAe
U T 8l RET ¢ |

NEP 2020 & Hraf=ae 3 ¥ho R § gur 81 W@ 2| 9 ¥ae &N 9R 99 & 8 |
FAPIR R1er 3 | REd STl ®1 ol @I One Nation, One Subscription TS I I &
RGRI, IR ARBHR Gl # emefl amifad g | a9 ¥ (graduation) 4 I8 UIGTsHhd |
Iz R § ghwudr @ |

fe=dl # o1 Torgeyel Ree Siel U1lRd 81 2 2 | Sy @ fa=l # qomaarygel R
STHd uge-care foReg fa5T UdeT (www.vigyanprakash.in) 2 |

SR SR REd & &3 # 999 999 R AEdQU SR B %8 & | $8 Ml §eIe
faeaea’g a1, faeg # RYD ufeddhed TR UIeM WR 7 | dR¥ad S99 Jadhic 39 &1 11 ¢ |
IH N 9 W T 1 1.5 T | 1S TSmO TR g & | AFH B g # +ff Aoy
SET © | A I T BISS¥E (ANRF) & WISl & HRIMR FHIe & 18
freafaeneral, afersil # Red vd e ot o dieares gd 1fa fenf |

IR T~ e 2 2 | I B 49 M SR g B dIael Ao @ © | WIRd B JII
A 21 S B FRER AT faw 3R 21 AR &1 RS e faaw it fg 17 7 |
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M e, fafderdr W faerg v IfRas wonfa

IfR¥ae ofed &1 foem § F WRIeT TN Seoikg1d § | fagg enfed @) fTen § &g <97 9RT &Y 3R
G VB © FIife qRa @il ¥ IuRd) doia) 8k AR Ay dicares & e § A 9911
G 2 |

TINRTS HET B ARAT BT AT, FEUITHY, Thdl Vg HRpIrdl & FITH BT Uelld o |
YRR & WA | 9T Bl Gfaer gl § AR gD GG Heed Bl qHe H T 7 fFyerd
2| #ET B 13 SR | 26 BRAY H 66 RIS HAGIGAT 1 G T U | Yemrdd o dHb-ilap)
3R Ude DI | 34 W 91| fIvasiR WR 39! =4l 8l W& ¢ |

JURAT ST 1 AR AR g8k BRI FTa Bl A6l $ SRR fIwr faar g |
BRI Seloid (Al) ¥ 8 HIT BT IGHT GAT © | I8 ol I Sifeel BRI B Bl Tl
S Wl AR GaAe NIIRS ITR T SRAA 81 77 | Chatbot I AT Afsd TR ARG 2 o<
HId AT & qHSH TR AMNeAfd # & FHM 8, 98d doll 4 3R F<Id | Open Al @I ChatGPT,
ATSHIATE BT Copilot, IFT BT Gemini Seai@=d € | 39S IRUIM W@wY BT & S a1 HH
81T, oifdhd T FaraR g | WA 81 | FaraR @ 1 9V Rabval AT Y ST B awer savad
BT | UM BT dctd, SH TN g, Ted &FT oI 0T S7Uferd 2 |

o1 H faef¥d @ Ware Al Chatbot DeepSeek @@l H & | Tl Fgal M &, A,
Jay, IR <l 2, MU A W) IuTel 2 | WA W India Al Mission & 3fcil 37T HaY WRap,
ggaTT AIMd HaTe Al Chatbot T ST R8T 2 | 10 HREWT 2025 &1 URE H Al Action Summit H
R - HE—IAEIETT DI | Al AT, GR&Tl, AAIS, Tl & &l § DS Hx fAvawriy e
BT FHRITE < § g9 T | Aad fderT diedl (SDGs) B UM # S g1fY | Sifd & TR daeiil
e forg Y drere daeH &g T TR @ @raRer sawad Bl | 59 forg Ifee W W
RIS TEANT BT MaTIHAT BT |

ARA 7 fSfTed ShRgaeR Aoqd 99RT & | UPL 9 <91 fd<er # o9 < e 8h |

TANHIONT TG R Hofl & AR Soll, G Soff, IRANN AT &3 § ) RIS A8anT 4
Cﬂﬂﬂ'%;ﬂ:f R AT R 9 faar ST &1 ©1 2016 § SRAOT # International Solar Alliance @1
RRATIAT DI TS | PR 7 fFh 99 TR R 3fERT 71 W2 | RS ¢, BRSO ¢ & fIbrg | =g
HIfcaE oft vemfia 8|

IR ARGIAE el & AREVT & AT TAaRA dh-a] | T o 3R 9 &7 7, 3R 37y
e B AT AGE BR BT © | Wl O AT A I8k WReY, 3R ASaR el STTwdbdl A

QR FHHE 9T T |
deiret &1 Afdd <R @ {6 TaeR fava deamr AR e & e & 8|

N faerg

dr.omvikas@gmail.com
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T 3Teid / Invited Article
HF DI IATATADG, ARGBIID, LD I ST YRS

The Spiritual, Cultural, Scientific and Astronomical Significance of Kumbh

A YBIe YISy

Om Prakash Pandey
I® T YA ARG /9 & S

https://doie.org/10.10427/VP.2025835358

HEIG™ HAT | TE PIg AR FeAT AT &7fies MATST A1 & 81 81 AehdT & T8 drel
SGTe 371 19 W URT IRE ¥ & o <RI & U=AIq US AREd §9 WR Udh(3d Bax 718
TR & AT gRT e ISt 9 rArfad 81 3ad &1 | Ml¥ea vu 9 59 Seenfeadl Rl iReR
@ WY ST) By Strong Hidden Mystery T Scientific Reasoning &9 AMRY | $9 IRFRT &
TfT YR STF 9 P 53 IRAT B YIS U TeX I g MedTfcqsd SR 4 TSl BT Yl
@1 A1 ST BT AR | 37T 8H ST Fwad H =l Bl |

HIyeE o g9 GHSH $9 U4 DI HIT FT D8 Ol & MR I8 A Ud vfd ke 9y uweErd
B I T 8?7 B BT 3F BIA & TST AT HeTel | URIOTH SRATHI & AR STd <adl 9 R,
g & o FYs w7 PR X o 99 Y HU A A et (bl | R <adisi g G-I gRT
X HeTe DI BRI B DI 12 3] B Q1] 7 3 B B o foed dx gl R R 78
g O Al R I8 R S7281 UM R 3 BT ARG Ui dRE aul & IR IR fHar Sl
213 12 81 &7 TP 9 AR R FARFT fbar 11 fh aameii &1 ve 37 ARARI Hiet [0
@ AR AFG T a¥ HT BIaT © | F8f AR g <9 I 3RIR QM1 &1 R Y $Ud (Metafor)
2, foraaT amerg Hcpl?l @ Q4 I (Positve Elements) Haﬂ?jﬁ dcd (Negative Elements) @@@_T
2 | 391 PR WYS 9 3T Sl Wl U BUB 2, STl AR F8HSy HeR (Cosmic Vortex) T
JEHIUSIY %oll & (Cosmic Energy Center)@@%lﬁﬂ@ﬁ%ﬂ%iﬁm
(Flow of Energy Necter) ¥ & | 314 Astral conditioningEE\’HT:RHT%r 12 997 & 3FRTeT TR IR
B ST aTel |1 Ud 3T Sy geld, §J 9 I @ A2 @l alienment 9 41 =g © |
a7 v et gewfd @ 8l & RTddr ga A1etfe gy dre aRE ay &1 3fafdy & qof
BT B, 31 | BT gd ) IR a9 & RISl IR "bfed 81m ¥ | gewdfa &) Rty o9 v, Rig @
@ IR # B SR g N S gy ", A 9 RiE IR A Rerd B 99 @ ud B B

9 @ Rfd & ooy o gewufa gy Il # ofRk 3 wae Afr # &1 a9 A9 7w H
YIRS & -1 & W d¢ W, 59 geafa &= iy § 9 g 74y i # &1 a9 Jorw wdq
H BRER & T I W FF Ud Pl ARSI BT 2 | ST JbR o9 gewdfa g i 4 g 3@ o
IR ¥ 81 A1 AIEUS A H ARG @ RN Tl & d¢ R AT $9G od A Hel ugErd o 9
7y IR # o WY 9 gewfa Riz I #§ € 8 99 SR & & 7EM H oo & R 98 & dc
R g G BT RS BT B | 319 39 aRI Ui wIeil W IAd 3 9§ & Aa-Tell W HAAR
HRT Hel BT AT BIaT I8l © |
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3T BT IO, "G DI M, Ao, Je+e I Wileid Wrifradr”

™ D ARG B oY 5 T BRDI B
JFfaRe Y@ &1 A Hecd BIT 2 | YR Bl
H AARE ® did FHv 9 AT el ®
AT ¥ T T Uga d oY gd & IR
e (Latitudes) @ XN (Longitudes) &
FeiRor @1 A IRFeT BT TS | ga B AAM
el 9 faya fRaw # v & 999 °c @
IR, YAy, Aedle 9 QARG & fa=gail &l
LT 0°, 90°, 180° T 270° HAIF®HR Y&Eiel BT
e fHar ) o9 ded & W e
FAred B & BIROT 90° NN U+ MY Heeaqut
B AT RA & ARNIB, IouifdHl, BRER 4
TINRIS 34T 90° X@ie & e 1uid HHeT
90°, 92°, 94°, 96° TR TS &, NT® HRUT g7
I B AT TS gefd, g iR TS
B Y faRy Rerfar # SIS & Super assive
Black Hole & & Wl 8| WRdM™ el
JTPTIIT & 9 dbg b “faw] 1 HeT T
2 IR T8 &7 FEATS SOl BT IO I
(Ultimate Source) ¥l &1 S HRU Eaail P
BT # 39 T=l 3l fRy Refa sgamd st
% YA Bl Ay ISl U (Lay Line) @&
AT W 31 WM W 99 Energy Vortex (SSii
aR) S favgell R &f~d (Concentrate) HR
<d © |

Quantum Physics # Energy Vortex S9
AT T & Sfef Time & Space @1 Singularity
gedl g1 I8 Singularity 98f ¥cdl g oial
Time & Space QI U 7T i 81 9 € |
9 Refd # @ (Gravity) a1 31f¥& 81
STrar ® f Wifqat & ad fem fede &1 S
g Rl 39 g W 8T BI 7T (Speed of
Time) 9 I dT AU (Measure of Space)
UHheH | gl ol 2 | Time @ Space &1 I8
fa%Yur (Distortion), ’H@T@Gﬁ B ATHAET DI
JETfCHBAT BT SISAT A AT BRI H FEIR)
BT | SAPBI BRY I8 © & 39 g W
JaTfRd 21 & ot @ ORT saw fAIfdne v 9

TR B SSdT 8, 31T SEHIVSII Sll 3 AT
I TR & TS H IR A & RIS,

AFRYS G deTRS AT SIRIA 81 SfedTie el

BT AR I B AT B |

TART IRR Yaddl ¥ &1 991 © | gaai |
A TP Sl Bl A, BN TRR H Fa¥ 37eH
2| el H U@ facteror erar g @ f ag St
g &Rl & HUYF DI UBT PR AU GRAT Bl
e B AT FHD H AR AR DI A3
(Emotions) @1 {1 99T &R Hh<T & | ST
@ ATHAT T AATS Al (Late Masaru
Enota) = 3109 ¥ H Tl BT 3T AT
efal 9 T ¥ intract (@fA:fhan) & STAM
(Freezing) T &9 % @ crystal @I Microscope
A 7@ R I§ U B AYR 9 AIRHD
el q U8 fhied grax PR & 94, Sdfd
BB g APRIHG Al q fhved 98 9
fagul # uRafda &1 od 1 s9a SifaRed
Ie e Red # I8 Y urn & ufas eafea
g HATAR § ST H 9% 2l o Sl § b a8
D ¥ R AT & TR Pl I B &
| & 9D A9 B HA d wraisi a1 f
AT Ue &R Adhdl & | T4l Sd | I8
SeaiRad 8 — “Pr ufasll Goarq w= e
g | 9 9 v W S5 9gafid gws
“Hidden Mystery of Water” ¥ S+ fawR
A 9o B 2| 39 929 & 0 3Fd YT U
T g b faf¥re Rig gov grT 49 9%R 4
gRd i T S B U HRA A I AN
B A WReY M ATl §9 AR W I
T T ST A1 I8 AEl |Hg H AT ©
& & & ufdd Wd R FIWd IR,
SIS g AR ¥ g8f yared 8l <& Al
& ST H g, TGO I FATEadd & e
TN BT AR D H AR Afdd DI ATIATA

P] AATAHDAT I NIUT B Bl &HdT A

gRyul il 2 |
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A9 a1, Sl YdTg 9 JAEAIfCAGAl &
I W IMTeeEe u” © foy fa gy
JMR®T fAST N Greg Barden (T dTSH) 310+1
El—g’iﬂ%fﬁ g&i® Transcendence — a Powerful
Fusion of Scienc & Spiritulity ¥ AIFERT SIUHY
T ol & Heg H9T Hee B 9 BRI |
ITHT AT B b o faRy Sl Jghr &
g9 ¥ AT SYAY H A IGeATd T Al
2| S AR 9 Refd # aafed & Jifdsw
SiE # U smedfoas, AaATHs g fharfa
T Afshd B Fehd & AT IFH OIS YReci
B Whdl © | I8 W d=1+h q27 § b Sey
BT 98% fZFAT S SIGIY & TY H ST AT
2, PRI 7@ BRI Af¥ed vu J onft a®
Iqaifed F8l & Rl 81 39 W Y aR |
It o1 ft a7 w9 2 b g B =R
g EHI T & SRAC g faa faey aRRerfar
# Sult 3MgRT & wTa H Ao 81 - faeeror
ITTIfT @ TR IUS BT Fhd & | SITAY
% 39 ST (upgradation) ¥ AMAl AT
30 SR WR R g H Ahe 81 Favel)
g1 $ b TR SR W gI W ¥ N T8
e 8 T 7 b s @ a3 akass &
]RFE B RN B9 | Afha R Afed 3
& H Bfsd B <d ©| JCH ARFD! D
<dferetdr 1@ (Entanglement Theory) @
FTAR AT X b ISR A1 3G U
Ul B T BV U AN A IS Y B 81 ©
gfod TeeToT &1 FARIT BT ATGH—IG W DR
JEd 2| 39 gd HOR Uk @1 ggerad A
T &1 R¥gd (Uncertainty Principle)
% T W ARAT B Sdfh Iedc MSHATIA -
I WR Uema — |G FHRIAE! (Spooky action
at distance) @8 @ faffeq fdbar| 9 e
RIGTT @ AR BB & AT TR eI
BT IRl a8 del SuRerd A SigTeall
®I a1 T gger foham & smefoAsdr @ 9
A AANIT B Hpall 2 |

“HfRTTH FTEITH QfIdH R | SRR

ST eI TEPpMe | |
|FETaa 2/41/16||

Jrfa — wamRll, el g qfaal 9 srsdH
RN, B TR ©, BH I Bl UTRA BN
HIdT |

S U121 &1 AIRM 9 Ie3 I8 © b o
g R of &1 @ e & wEar 2 i
Afed dad U B Srfveafad @
AELIHAT T8l 3R dg B RN I§ AT
&Rl 8 fb 359 € el WReg AHed Al
@ B H, S B S, AEdl &1 SuRefy
B O W 1 2| 3G bla I R,
AY—A G gl T FH D fARre e o
31 ufda I W TeHE | ArEd SIS
ERT ARMI—3TIR &R ol 3 8, S9 919
A H yaTed ST RT | T80T R Bl fARre
AT & DR S ST ARG AR
1 35T 919 ¥ JaTed Y& & | 39 MR W
T—TGAT DI Ybe GIH Wfell, TINRIS I
HRT gfer fIRI Hewayel 81 T © W STgTeeit
D1 TB TIAI BT 15 IURAA, Ifdd w3
“fordl <@ (arIfd T, IgAT 9 AR @
o) @1 A UeE @R I[B!I AT B
fear o pfd @& STaoR wWR @I IR ART IR
<l 2|

TRGT: B B! FE HRAD TRERT, S
e §H9 ¥ URA € S 8T 39l 9
A ITAT & GeAd FANT BT Foad BRIl ¢ |
g A7 g1 v de g 8 2 9fcs I8
T fae, SOl HaR, =01 B SNd B
ATEHT DI FERAT B DI 98 FERAT 7, Sl
Fftc B FAfe I Seax Jfite & favied &1
AT HRA B AT RIS | THTHR B BT
facteror AT W SAT3l Pl SUcTel BRI
2| 31T F B 59 HEd P IR D IMATATH
RN & 81 dfed g fIeg @1, 999 |
HETHIE 3 WUIIRG 817 BT A AR qHS
IR TENTE W ATHAT IR &= BT A1MRY |
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3N U5 / Research Paper

gThfdd AT GBI 3R IS1R1S Audia == ufbasn &1 SuanT
& Up} fgiRor grT faft= sdisa sfaal @ waarfera ser frrger oI
sl faspyor

Automatic Data Capture and Data Extraction from Different Invoice
Images by Anchor Determination using NLP and OCR Processes

<f. famae . R 9 w@Risell IdU Srarg?
Dr. Vinayak D. Shinde' and Swaranjaly Sandeep Jagtap?
'Associate Professor, Shree L.R. Tiwari College of Engineering, Thane, India -401107
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TS B T PRI AR H, $9A159 & HIaR STl BT YAl TRAhRT iR gefefir faedy
ff Sefda dared & SR @ oY amaegs € | I8 Y UF U U GREPIT 1 YR PRl ©
STHH 89 UdIRIh HYdid A (Optical Character Recognltlon (OCR)) @R Eﬂ?f%l—cﬁ GIRI
UHEHNOT (Natural Language Processmg (NLP))) dd-iti &1 FaIRTa oxa gadigd sfadl o
A@Te™ & 918 ST DWRT P WaTfeld dRd & | IRY H, OCR &1 IYANT gdigd Bfd & TSV
(CT—AURCS d9Y) BIgel H yRafdd &= & foly fobar SI7am &, 3T 39 aRerd fawei vl & Ie3
 JSON sifesiae # uRafia farar Srar g | 9419 & WMok Uil ST Biee & Acidh Ugam
B B fory &\ Ve (Fafia siffeafad) & wream & ) iR &1 SuaiT &_d € | | e,
I, AN o E_{Eiﬁ?ﬁ’f?ﬂ TRl @ AT fdTel U TTT B AT dRA B folU compromise.js
HT{creh |THT RIRBROT ATSSNT BT SUINT fhaT S 8 | $9a 37elal 89 39 Sl Bl U $hls de
# @ € 3R fiheex A €1 9 Sl 1 CSV BIsd H ol ol Adhdl ® difd Fide wfasg
H SHPI SRNT $B SCIA & AR TdHIdpd B+ & (o [ S A | I8 UGl al gdisd
JISe @ oy o] &1 Sl 7, a1fds =1 ffeiRad AUSSi & SR WR 39S ASIHhdT & SIid B
ST 9@ | 519 8F 98] AT H 94139 &1 SUART &)d & ol J Ufaerd < 81 9ad § | alRa W
ASIHAT: 99%, YE—KR ACSIDHAT: 98.5%, TTSA—KIR ASIDHAT: 97% | BTctif, WM W Ued |
fafka @ o fadre 2 &k WM =81 B | s9fey, daal S gHared @ forg yurdl @ RHar e
eIy oy & | S UaT Il © fob Aidsy | wie Al 3R Ui Wt gl ddblal &
AT 3B TR AT ARG W Je an] by S Fad & difds A= aredl iR ofelse |
A5 ST & folv |cis uRvmM Ui fhy <11 A |

Abstract

In today’s dynamic business environment, effective processing and handling of data within
invoices is essential for optimizing any related operations. This research paper presents an approach
where we automate data capturing followed by extracting from invoice images by employing Optical
Character Recognition (OCR) and Natural Language Processing (NLP) techniques. Initially, OCR
is utilized for converting the invoice image into a TSV (Tab-Separated Values) file, further it is
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converted to a JSON object for the purpose of
systematic analysis. For accurately identifying
relevant data fields within the invoice, we use
anchor determination through Regex (regular
expressions). In order to validate the data
extracted with predefined entities like
organizations, places and people ensuring the
compromise.js NLP library is used. Further, we
extract and filter this data into an entity set. This
data can be saved in a CSV file so that it can be
used in the near future to be integrated with
some databases. This methodology is applied
for two invoice layouts, to examine its accuracy
based on the following parameters. These
percentages may vary when we use large
number of invoices. Character level accuracy:
99%, Word-level accuracy: 98.5%, Line-level
accuracy: 97%.However, the limitation lays in
the Regex pattern, which is specific and not
general. Hence, only effective for invoices
which have a particular format. This suggests
that in future, more variable or all-round regex
patterns can be implemented along with
Machine learning and Natural language
processing techniques so that accurate results
can be achieved for invoice data from varied
formats and layouts.

H& e sdigd BN, UHIRih Aoiid
A (OCR), ScT Ao, a1 fspyor,
Thires | JEWHRUT (NLP), ST HUIaRy,
TR e, Frafid st sTe |

Keywords : Invoice Images, Optical Character
Recognition (OCR), Data capture, Data
extraction, Natural Language Processing

(NLP), Data transformation, Anchor
determination, Regular Expression Pattern.
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U gdrsd VT SRS & Sl U fashall
ERT WNIGR BT SR fhar Sar @ g St &
T T BT TR IR & IfedIv & AT
TS BT T8 a1l I1 A & aR H fafdredmd
Bl B I8 YAE @ Gag H U SiuEiRa

TR BT TRE HH IR &, I§ Reble & iR
Y [IAR Y HraT b fory SUARh B
gdIsd, HUAl 3R el & oy Ag@yuf
SIS & Rifd 9 TWNIg & IR H Fgd / JH10T
& ©Y H Y IRA 8, I IR AR oGidT B
I B folY eI 2 | 37 &A1 S1aigd MR
SrfeeTer FIreA! H B 8, O S 8 arel
D% 3AISH Dl HIANYID AT Dl STTRIDT
Bl 8 [3]1 Ud SdIg TRARHRUT B HRT
ST e U W A ofH dTell & 3R AT
Ffe & forg gaor 2 | sHfery, gaisd | ST Bl
qahe 3R Mdrer iR wfasr # SwART & forg
3 START IFGN B STAY R & oIy
T TCTfeId YOTell 1 3Navgdal Sca &Il
2| RfTed Sxardsli & ITH | UhIRd Ayl
M= (OCR) ST faf= Hgeaqul da-iiani &1
I | UpIRIb ducileh 3= (OCR)
dHId BT STAN IRD [SRTce Txarasl] Bl
T U Ured # 9earT A9d ® | UBIRIG
|yl AWM (OCR) UIGA ST H 31hH Bl
qfasgaml & forg aRa e sreddifors i
(Long Short Term Memory (LSTM)) 3iR
JMad® eI STadd (Recurrent Neural
Network (RNN)) & Seed ¥ Haerdl dfd
ST (Convulsive Neural Network (CNN))
S & fRTor Hisd &l SUANT @xal & [8][10] |
YT fcreh |TST UHwhROT (NLP) HelHl &l HThicd
AT AR AT H ST BT fI9eivor iR IRRahRoT
B ¥ FeF T 2 | T8 M Uh U e
P YA HRAT © Ol ga1e9d el I Udhed
AR @™ & foy vax fuRer & A
TGRS e S (OCR) 3R Widhiid
YT YEERYOT (Natural Language Processing)
BT IGANT BT & 3R 9 Sel DI Yo oie H
HYEI PRaT & STl g4 fageiyor a1 Repls a9y
G D e B oIy AN TR fbar S
HdT & | S 3TATal, TABT SUANT Sered 3MR
IR AEAG UfhARN & ARN DRI B
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<. fa e 1. RiT 1d WRisTell WdU SITary, WTdhfae ST TRIRaGROT iR YT |uiie A ...

o fasar S |ehdl & | YR S ST W U &
T s A1 d Ve © [ofe 89 epTetn e & |
J AT & W) IMMAYIH ST BT Il o T+ H
7eg Hd 2| Ued e ert & forw fafaa

QR a1 S 99.8% TP Uga Al © | W
ol SiR gRIMGRT GurR & U Uik, A=iar
Hpar & fuiRer & forg de (VAT) sdigd

P X SIFBRNI B ASHGT BT IUANT HND

Srfefdd (FTa) BT y9dT G | SANT fd
ST Al & | e, Frafia siafdadl & forg
Bler, ReT fam iR R &xax & forg vah
UE IUGRV 2| $F W TF BT AToA
AR 2 IRe™ Wi, aTfecd e,
TRdTfad Rived ToniRed qen sifom Ts fspy
3R AT & SRR © AT BRI 3R gRomd
=
gdfera et

SR UG 3 [1] 5 UP U YOTTel! IRd
P SN A= S99 H 31T T olRiSe @
AT $ASE W STl & (YU Bl wEferd
Bl & | Red # gxarasil & Siterss <A
@& foU U& OCR T 3R FRESCO ¥ 2,
S SRE-faftre ol & emuR WR HiSffT
3R AN BT @7 7T & | I 0Tl XaRey
T SAlsd @ T 1% 9 &9 I & A1
50% ¥ 3 eTeT U BRal 8, Sod SeTdT
3IR 3ol &l Bl U&= Bl © | Y8l gd
AT [2] 7 e T qEHdl BT SUART
PRD EEIIRIT UIS YA B AMALABAT Bl
Hafea fhar| giicdro wres afieRor & forg
Ao iR AR fawro= @ fog &f=T 3ie
< 99N (LSTM) Sicdd & STANT &l o,
SUHTRRMEUAC! (EMNIST) ST & A1 ST
TGl U BT B | IRATAd UoTell Ser
JReTl 3R Ugd H guR & forg, faviy wu 9
VAR xarde WRevr SR 99 UAM W
fSfTeelnRor Tl H Hecdqul &Ml uafid
HA B R U ey [3] 7 ol W
U = & folg 92 # ¥bd fby Ty g9dig™
P, WIF TGN e ™ TemRed &
forg ST foar o, aRe uga= We=uH &t
STINT BB fhar 17 o R dar & #

SISt ST © | 3ffe=a vd o [4] 71 fefiea
WU ¥ <TSU B s Gfad BiaAl A Uil Bl
JgaHy & foy Hvae gRT UM fdhu 1y
sfafifea ufdrfera Tdieror Ser & | THNae
THIRID FUAID T (OCR) S99 BT SUART
HR ORI gof ggar | A= Rerfoal S|
SN &A1, & oy aared fear Tar o |
g @o Sifed urEl SR q4H faeH drel arsi
P IRUCAT b A A © IfTdl TS
S PR aTell U7 IRT o7 | 31T UG 317 [5]
9 Bfd ugaE Uuell # W ey &R
ITHRY BRI & ol §¢ dR®T icad (CNN)
D |1 UH YOIl &1 uxdrd fgar|
ATHH—I—3HH BRI & oY Aacied diabT
Head (RNN), O s-dise ®fddi | uiey
SIM®GRI 1 ga T IR Fdrer T | Sedie &
WU H IS T & ga1sH B U fawgad
fafderar &1 SuAET far AT e, Rew A
gdgd Bfddl | uifie STHeR arer |
95% BT ITq WX DI ACIHdT BT UG b |
gIeTifh, S1aigd & oy Aell ueee fiRrEe
< TE o RORTH STIRIRITA oiRiISe iR @RIq
Bfq T[ureT off | |9 UF 3 [6] 7 TP d99
AR o fawiia fhar| a8 fasiaa
TYRANT U < TROT UfhaT & Ul el ©
STet fafie=T NI Tdh-iidh] BT SUANT RSB
9d JHEHRYT BT ST 2, R epTiRies ducias
IS (OCR) TH-Id & IUANT TR Sl
=Ry fhar ST § IR UHER & 91
rafia srireafad smefa &1 SUART fahar Srem
2 | ReHd a1 fashamil 3R o1 fasmhdwiil &
forg fafRaa o wran 8 aifd I *mue et
ST B AH Gl F YERd TR OGS |
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faerar g =g [7] 7 UAT oI & ST |

I HRell © 3R 39 Ui e § 913 ®g I

T H Ud 99Uy f[dwRid fdhar | oo e
D TS fSCRM TeMReA &1 STNT a'dD
T ST &, B fSeRM @ foly Sfu=iray
@ B () GBI BT STANT fHaT 91 €, 39D
9 IR Uisc UNUfded SRRIBM &1 START
foram Smar 7 | 8fa &1 ARl @ arer sy fea
T § 3R UG AUciid A= (OCR) &
Aegd | UIRA faar T 7 | Hooel UG 31
[8] ¥ TRE—UHIG UG A (OCR)
@ T IRYS & FHMAT BT Geid faar g |
SAISd & I gaard aredi & foly 3TRud

FURId Bl ®, 39 UBR TH ST B AT
JIRT UHIERT & oIy START R AR I & |
T U] FRIROT 3IR UIhfcrs “TaT JRivheor (NLP)
JIR UHIRIS Wl ST (OCR) B Hfora
PRA 2| UPIE WudId A (OCR) &
qrer, gaiesd 9 gfed a1 swdfoiad urs
FM—eg Ser # uRakid 81 ST 8, ggendt
F@Tell TS SIFaN @1 |8l 3 | F98H iR
qiipd BT H HGG PRl o | 59 Ul b
AT 1 FQI & fory, B STaTshe YRdarerd]
BT SHINT fHaT & | STARPe 3R Nodejs g

DI e &l & fAafr= ™l Bl SR
R TAAGH TAHRIT H ARUSA b SUANT W
SR <l 8, TR JREBR I &8 D AHR TR
3o YTl Bl gRepd @ & gaferg ST
& 9 fefia & 3§ 9eM BN & BROT
feha, Thetfdferdl & wU § dul 98 wer §
STAgd FAIET B & ol gl | I8 JoTetl
TaTdl HY A bl BR bl 8 3R IS STRIT
3R o9y ff @1fdres fafder wawdl & eradt 2|
QMY UG 317 [9] 71 UiPath &T SUIRT &R Udh
ToTTel fAdBiAd &1 € | IRfA® =R1 SeT Whit
2 | $dIsH BIsdll b1 Sl | YgAuT fdar
ST B 3R U Hieex H AUL fhar ST € |
$digd ST Bies UiPath | gAuTa fdby Sird
2 3R TTIe¥ ¥ Yfteraherd R H ¢ 81 ¢ |
9T U dTell dedlc JauTse H Uaiad & |
<l Td 31 [10] 1 gRIfIRad IIal oIk Jfod
RSl T @ for g yomedl fadRid @ |
DI CHIele et SiR if¥erd gfdwmsii 1 SuIRT
far ST 2| g|foiad e 9ol & forg
RrecH &1 ug= Aiaar a* 80.93% off Safd
gfed T & o0 99.39% oY |

yxdarfad UeTiRen

39 AT BT I U Xadiferd olTell
DI AN PRAT & Sl U A1 Bid I ST Bl

IR & w9 H SUANT fHy o 81 Red
U& ool i3 URIR, 7 i UIel, 8GB Y & AT
Harfera B | ot 1 vranfad Riew dass fzaran
2| s f=feiRaa =Ror enfier & i) sedtsd
Bfd, ii) THTRIdG HAYdId MW (OCR) JoTed,
iii) ST URadH, iv) BIgel A%, v) WIS
ST Bies & YgdM, vi) ST T, vii) FHaret!
TS STHGRI BT F9T, vili) Tad 9e # R
&A1 | fFEfaRad =Ror sRarfad Rien wHaa
P T &

(1) Bfa (F1Ye):

U 3dIsd Udh fdhdl gRT Udh TRIGR
@1 IR T Ue fRga g|S 8, S
Ya Bl TS awgell A1 Haws, Il A,
2| 39 UUITell H, §7dIs9 Bid B $9Y¢ & WU
# gilRa fdvar Sirar & RS9 W ST &1 drRars
ARSI

(2) yo1l¥rd Hyudied 3= (OCR)
YoTTell (runOcr()):

tesseract.js UdSl DT IUYYIM EEAINGY
Ay @fs= (OCR) & fory fohar Siram 2|
%™ runOcr() SIS BT BT FAATRT HRar
2 3R HTd TSV (CT—ARTE ) HISel SRS
FRAT B | T8 R Ieg AR IR fawres &
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<. fa e 1. RiT 1d WRisTell WdU SITary, WTdhfae ST TRIRaGROT iR YT |uiie A ...

e IR H FH, fIAREOYE, SWefdT SN
RN B Th @ B WA FRaAT 2| T
TSV WU ARveg ST BIsd AUBId B
@ fory Ure—3menRd BIgd Wy & | U8 IRvieg
ST Pl WE HY H YK G H 788G BT ¢ |

(3) ST uRTdH (tsvtotext(), fs AISId):

urs Rerar gARFa wxd gu sfaRed Raa
R Bl Ah HRA & | T8 JfeAT Bl B HRAT
3IR eTaT derT GHfed HRar ¢ |
(7) SeI AT (TIYerdl gfban):
ST & UAD Chs D hiHd wY I FehrerT
W, I BTy ¥ oRdl & AR & $hlg AT

HRM tsvtotext() TSV HISA BT FAHTA]
g, g te WRfad, IRoiieg ureu # sfa |
feTet T Ser BT ® 3R S99 STl Bl U
UTS Bisdl H URafid oxal g, I8 gHfded
PRI 2 6 I8 USI 91 B 3R Hol Bid T
@ A Y §91Y [ | I8 HaRE TSV el
DI A UG WU H uRafdd exa @ fig
Nodejs fs AlSIA BT IUAN T 7 |

(4) ST 9Rad" (tsvtojsonobject(), fs
AT Y):

TSV %1gel BT JSON (JavaScript Object
Notation) ®iHE # dTdT AT B |
tsvtojsonobject() BIT B Fax, INATIH
SH®R Bfd—ure ®igd A Fdrell S 2|
SHH W AR O gdisd W, @IS
RUNINIIETC I

(5) URifre Ser wies (Wax fAeEizon)
@1 ggdT DR

Uax feiRoT @1 Aeg ¥ gdigd Bfd @
HIaR UNARTS ST Wies @1 Uga™ &Ral § |
Ig R A &1 STy vt = | R e
% forg Frafia sfieafaal &1 STanT U T
SUBRY B w9 F fhar ST 2 |

(6) WIS A%l (Fd9):

39 Ufhar § 3FEYId gt Bl BT,
UReUT B AF@OIHA BRAT 3R AId fagelyor
3R TR & fory SeT srdsar giHfEd
BT IS & | T Iraifsd ot B e H
HEQ HAT &, O IR—3TAHIHARS Telld AR

H ThIgd BIAT & | ST FSpyTT UishaT & SR,
compromise js TAUAU ATSSRI T SUANT fafdre
ST R S aafdaal, el iR el B
=g B B foru fhar Siar 2| Compromise.
js T® Nodejs 3R STSOR—IMRT IR
TN URHROT TGl & | U8 3RS Uig &l
U 9, TS 3R BN &’ & oIy SUdHul
HT T e USH IRAT 8 | T8 AU prel
TS AEGRY & Aihdr GARad war 2|
f@Tel U @R fheer fdy U ST B TS
e Je # aRfed fhar ST g |

(8) Fr@Tell 18 SIM&IY w& T (CSV
BIsd H Afe):

f@Tel T SeT BT [T SR AT HRA
@ dTE, 3 T Ul gbTs U | Hebford fbar
SITaT €, S s9arsd Bfd § Aarel 18 W
AEAYUl TSR $ Y AR urey H
FHfGA FRaT 2| I8 WG ST e CSV
(areuforT® & 31 T A1) | FUET fbar 97T B,
I8 gARad oxar & & dQifda gadrsd st
=1 & Hed iR faveryor & fog gew 8ik
SYART d_ AT G <8 |

(9) ASeye (Trie e § =)

q=g 3R GRfUd $disd Sl U Uaidl
e # e foar Sar ® 5 fafa= et
TPHIBRY] Pl el BT & | I8 & Giread
BN © T Marel 18 I9aR ok sfffse,
qaigH 3R T Ieedl & ol M A

g T

YOI BAR A H AT T St IS UBT, ISSN : 1549-523-X, IH: 23, 3fd 1, FTHaRI—AE 2025 11



UGC-CARE Listed Journal ISSN: 1549-523-X, VIGYAN PRAKASH : Research Journal of Science & Technology, Year: 23, Issue 1, Jan.-Mar. 2025

o o | TR gerufad FoaRads | ISR o soaem (BT R e aege
(OCR) WOTTEH
e 8§ runOer() e RO e A AR MR sy vt e 4w

R 1: uwarfaa vomel ugfa

T

fader : $drsd Bfa

3MSeYe  : Taigd Sl Bl Excel UFb H AUE B

TROT | : BfI @ TSV ®Isa H dgel

ZROT 2 TSV BIgel WHY B U6 BIsd WHd H dac

RO 3 ;. fOoer TR H Ui aRe BIsd B JSON 3ifestae
et |

TROT 4 : Yox MERO T SUART axa UReG STl Bies &l
UEATT D |

IROT 5 . Frafd sifeafdd el (Wad) &1 SUART dka Sl
AHTE PN |

TRIT 6 D QTG UfhAT & STANT HRD ST AATIT N |

TROT 7 . 39 g e ST & CSV B H I |

ROT 8 D N IWANT & oY 39 ST Bl YaRiel ¥ H R N |

draf~ag4 3R gRum

IR JoTell H, STI 1 $9digd ¥ MdTell Sl § 3R Mdble & a1 39 Sl &I AN
SN 3R TR0 & oy vaiel ¥fie 3 e f&ar Sar 21 o 2 g I safsd Bfd
fawTar 2 | $7digd g9l 7Y 811 & dTq, Ugell had OCRing BT SUIN HRS A1 G Pl
TSV BIsd H 96T 8 | 39d fofU tesseract.js Yol BT SYANT {1 STAT € | runOcr() A& v
TSV (C9—RCE I&)) BIgd W@Hy a9 & oy g7aigd Bf &l AT =l 8, 9 ARveg
STT B UL B & ol IUANT fHaT S a1l Udh ARIRYT U738 higel W@y 7 | o 3 $91ge
A & R ScU= Wafdd TSV ®igel fAwmdr 81 39 Bigdd W@wd H U & Refd sik
UETISh T SIATSE & R H SIMGRI BT & | S 3felal JAAITAT FPIR bl T Pl Sl € |
STt /19 0 3R 100 & dra BT ©,511 AT T Bid &l AThdl & aR 4§ [faaar &1 dHr
®1 3T HAT 2| IRV, {B BA S RRR 3§ & forg smeAfdeasy R 97 Mawerdn &, a
SAPT AAd & & IHRie AUl IS (OCR) S99 §9 UI6 &1 AT &1 Acidhdl & ar
97% MR & | STAsH H UIS & WG ST I91Y @M SIrdl & 1 drferdrait ik Jferat &1
| AR &R & forg Aequl 2 | Bid BIgd | TSV WIsdl H WUIARY Bl UreT axvl &bl
Ud gl 2 o & Bfd MR s ok # & 99 fi= =or wnfae € S uTe ugee
afohar # 9T STl Adhd € | ASTRIGRT, S B B FTdl iR w7 uRafda & @1 2 | ST
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<. fa e 1. RiT 1d WRisTell WdU SITary, WTdhfae ST TRIRaGROT iR YT |uiie A ...

S Bfd H B 9 gpra P1 Sieh R RET 8 | Tl AROT H, I8 TSV BIscl U TRT B H bIdc
Bl ST B | Bae tsvtotex(), TSV WIS BT STANT &xal & | Rrad s @ror & arvilag urey
# Bfa A BTl T a7 BT 2 3R 3 WG ey $ A1 SRS Bisd § yRafid dwRal 2|
g fs (B3 RReH) sl &1 STANT BTl B Yol 3R foras & forg fhan Sirar g1 o=
sfeTy fharm T a1fs TSV Biget &) Al Y 21fdd Ys+g Tave Urey # uRafdd foar o e |
o 4 SO e ure wIge e 21

East Repair Inc. INVOICE

1912 Harvest Lane
New York, NY 12210

Bill To Ship to Invoice # Us-001

John Smith John Smith Invoice Date 11/02/2019

2 Court Square 3767 Pineview Drive P.O.# 231/2019

New York, NY 12210 Cambridge. MA 12210 Due Date 26/02/2019
Qty DESCRIPTION UNIT PRICE AMOUNT

1 Front and rear Brake cables 100.00 100.00

2 New set of Po 15.00 30.00

3 Labor 3hrs 5.00 15.00

Subtotal 145.00

Sales Tax 6.25% 9.06

TOTAL $154.06

Terms & Conditions

Payment is due within 15 days

Please make checks payable to : East Repair Inc.

fora 2: T gadizd Bfd (39Y<)

.319328 East
.892830 Repair
.638100 Inc:
.179382 INVOICE

-212112 1912
.004639 Harvest
.880775 Lane

WNREOAWNRODOO®O®

.515610  New

- 773911 York,
. 714806 NY
-122070 12210

W W W WNNNNRRERBIERE.@=Q®POO

W N RO

.891293 BillTo
3.965225 ShipTo
-111404 Invoice
.367500 #
.898384 Us-001

.970634 John
.745361 Smith

1
2
3
4
5
>
5
5
4
5
5
5
a
=
5
5
5
4
5
5
5
5
5
4
5
5

R R RPRRERRRBRRBRRRRRBRRBRRBRRRRERRBRRRRRB R
B R R R R R RERRRRRBRERREBRRBREB /B HR R P
R RE R R R R R R R R RRRBRRB[RRRERRRRRRBRRBGOO

nnuunhsb bbb bhphbw
NROUVAEWNROM

faa 3: $Yc sAIsE @ gRT SU- Heafdrd TSV wisd
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DueDate 2602128189

AMOUNT
166, B8
G155 ]
15,68
145,048
aph

4154, 06

faa 4: S GdfSg ure wIsA

Ad 491G, tsvtojsonobject() HaRM BfA—UIS HISS BT ISUANT HRAT B AR ITART 2T o
2| TR UIS & IR FRIMHG AR & WU H B Rl 8 | YR MR &7 SuanT Jgaqel ser
Plos O gaIed e, WIe ifex R, fafeiT g, RIfthr sy iR qat i @1 ugend &1 &
foru s SIrar 81 I8 JSON ifestae dfdd urs @R Xt Yed @ dra R e & wmer fasan
ST 2 | Yo 79 B € UaR @) UgaH aR ofl T8 2| 39 VAR & 918 39 UaR | Hefid aafad
& B, A 3419 Sl Blee HI IRAdD Hod IATeR0T & ol gdIsH ¥ dRd(dd Sdigy
AT JE—001 | STaigE | 3 UrifTe &=l o1 R a& &1 SUANT b ygarl Sl 8, Sil
U] & Aae # 3A139 H I M-I & SeT Bles BT Ydl R & B | Tell BIsd AT,
FrafT sifeafad amepfcr T SUANT HRe BT IR 2 | $9 a=0T H f@ifed Juii & gel faar Siar
2, UTRUl B AFGIGd BT S g, & «ff sifaRed wwe Raa e &1 e far oimar 8 | I8
JRARFd B & forg fdhar S & b Ser | iR JANT R4 A1 2 | 3Tl =R ST FedI=
21 TAverd sy fafdre Ser A, o arfadal, vt @R el B A v b forg
compromise.js & | T8 IR0 BTl TS TSN &) FSrhdr iR favawa-iraar gfad swar 2|
& R A1 8 @ 916, A% 3R fhoer fhy 77 ST BT Ud Yohel Shls T H FHfdd BT STl
2, for a1 SUART o araiies yonferdl & A1 IR &) ufshar 3R yadiaxer & forg fosar
HHdl & | Y8 ST CSV (SRt A 37eT HH) Bigel § WULK fbaT ST & | 3 89§ Sl
B TRIA U H TR A 8 | CSV—elgdh ATSsN] &1 IUART HdhTet Y 3R HA1fAd ST & CSV
wsdl § forgm & fog frar Sar 21 98 el U gHdaisH ST @ I & faveryor QiR
RS- & fory Sfd ured # FUEd &= & forg Suari & (R 5) | &89 3199 e Ued
®I QI AT ol¥e W W o] fhar iR fm=ferRaa adiaar giter @ aRa—wR diar:
99%, Y@E—HIR ACIhdl: 98.5%, AZA—R ATHdl: 97% | 51 &1 ! A&l § gAdIgd &l
STNT & 8, a1 A vfcrerd 1 81 9ad 2 | §9RT Wad e fafie |Ramr a1 oleise & ured
& forg Rieraran 31 2 | VAT 9o § i I SHdIsd STl | UTe, URedl 3R a9y fafr=
TS @l fA=T =avenry 81 odl © | saied Amdl @ Figfdd O, qiell FeR, gl Wi,
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<. fa e 1. RiT 1d WRisTell WdU SITary, WTdhfae ST TRIRaGROT iR YT |uiie A ...

STAIS R, 3M1(Q FAT—3NAT STaigd & o A= 81 Hebdl & fA=T gawaral a1 faspare, gaxr
fasharetl @& URT STHAR TR 319H afdaid ST AREHT iR TRSe B B | [8] YD STl
ARG AT 3R TS & foly & 3T T—3TelT NWa Yes g9 &l Magadal arfl difd I8

I ST & fory rgapferd 2|

Pagelayout  Formulss  Data  Review

View ) Tell me whatyouwantto do...

File Home Insert

G Y fe

A B | C D | E
1 Invoiceno.  P.0.no Bill To Ship To Total
2 |Us-001 231212019 John Smith John Smith 3787 Pineview Drive Cambridge, MA 12210 5154.06

3
foa 5: JSeye: gdizd ST yaid e 4 |udia
e 3y wfasa & @AY

TRATTAT FOTTell Ueh1RIeh |Uciad A== (OCR), UIdhiad vl TR (NLP) 3R Udx
REIRT T SUANT R $AdISH STT DI PHeoll BRI @ AR FbTerdl 8, Mabrel Ty ST Bl Rebie
@ @ faRever SR SR & forg vawie e # Wuda fear oA 21 g% gdtsw <er o
HareT ST UfAfte & ATIIDHAT P FHAG BRAT 8, Sl JYAT Vb FHIA ol arell Ufshar sl |
Y §AIgd YEIHRU B [T UHIRIh FUId AN, Upid ATNT JREHROT, YR (HeiRoT
gCq GfEdIV 2| B9 U RET HeR Pl & S48 WU W AR fbar iR dfgad W
frferiaa adiaar giRieT &1 : aRE TR Fédbdar: 99, ea—wR ATHAT: 98.5%, AN
AEHAT: 97% | A H, JRAIfId YoTell B Afdd e Ued d1 dr] $Red JuR fhar o
HahdT 7, $aigd ey @ fafay ooft i) wm F7 § e B & foy oEelud W gurR faar
ST FHAT & | SHD STATAT Afd I+d 7L AT TANRLA 3R Ui ATHT THAIBIOT qh-Tah]
B AN fHar S |Aehar 2 |

oY 93 § ygdd AUl el o gHRiG fFd) erearde]

Alphabetically sorted terminology in

Ui TRl SreEratt

English
Convulsive neural network NERMIENIECARCIRNE
Data capture STl AP
Data extraction <eT fspyoT
Natural language processing 5] {pl?l b YT UHAEHR
Optical character recognition UTepfcres AU A

Recurrent neural network

R IEREAGIECARSIGKE]
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3N U5 / Research Paper
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Rapid Visual Screening and Earthquake Vulnerability Assessment of
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RIS

IRT & IR ANT H B B 99 W & AU ARA AR IR =lel &1 car b
BHIROT b HT Wl AR I1 &A1 2 | Joil 9 9¢ I8 R & DR 9 & H qe] G H 5
ARG BT 9707 o 7 | U9 H g9 9IA! B YHU GRETT B S TNl 2, Mk AR B A qars
ST e 31R MR JHA B1 B (BT ST A | §9 eFTT & d8d dSNe & H ol 179 yaferd
Arie ®epic (RCC) 9as! 3R 120 ST | & 9aAl BT YHU—dadl b fdhar 1 | waferd e
Hhlc 9ai B S H g T fE 102 997 (57.3%) DU B gfte | JRfda T8 § | 40 Wad
(22.5%) V4 2, {572 oI GuR a1 TR & 918 SYINT & A 911 S Fhdl 8 | daet 36 I
(20.2%) & qRI A GRIET UIY Y | G 3R, §¢ A a9 120 Wa+ H F 91 9T (75.8%) by
JReT @l g | argugad 21 14 999 (11.7%) W § o) 79 a1 sRemfl GuR &) S*evd &,
Safd % 15 989 (12.5%) T 8 YRIET U TV | 9 ATdher H W< BT 2 {d i ga=

U & Ui Fageiiel 8 | SAfIy qRA STn] haH SOTdhR 59 Hal &l ARFA, Holgel—ahRol, AT
YAMHIYT BRAT AP & dlfch Aids H 81 dTel Yebul A SH—ATe B &l BT AT T b |

ABSTRACT

The risk of earthquakes remains persistent in the northern part of India, particularly around
the Himalayan fault line, due to the collision between the Indian and Eurasian plates. The rapid
growth of cities has led to the construction of a large number of new buildings in this region. In
such a scenario, it is essential to assess the earthquake safety of these buildings to minimize the risk
to human lives and economic losses. Under this study, a seismic assessment was conducted on a
total of 179 reinforced cement concrete (RCC) buildings and 120 brick buildings in the Chandigarh
region. The evaluation of RCC buildings revealed that 102 buildings (57.3%) are not safe from an
earthquake perspective. Additionally, 40 buildings (22.5%) require minor improvements or repairs
to be considered usable. Only 36 buildings (20.2%) were found to be completely safe. On the other
hand, out of the 120 brick buildings assessed, 91 buildings (75.8%) were deemed unsuitable for
earthquake safety. Fourteen buildings (11.7%) require repairs or temporary modifications, while
only 15 buildings (12.5%) were found to be completely safe. This assessment clearly indicates that
most buildings are vulnerable to earthquakes. Therefore, it is crucial to take immediate action by
repairing, retrofitting, or reconstructing these buildings to prevent loss of life and property in the
event of future earthquakes.
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R Teq : AMERT AHI, HUd HerdT, Yhud IRIGR, SIRgH M

Keywords: Convergent boundary, seismic vulnerability, seismic retrofitting, risk mitigation

Y B AT HAT

fRATed &1 fddwr wRAR &R PR ©ici & cavd | 8o 7, R dsnre & # 3=
YU SR I97 83T 2 | Ig &3 Ugel 1 1897 BT RIGRT YU, 1905 BT HITST by, 1934 B
fER—UTe &Y 3R 1950 BT 3H YHY I I YHUl HT AT IR IHT © iR wfasy § ff
[ITRIRIRI Y &I [T 2 | BT & gui 3 I8l 1991 BT Il U, 1999 BT ITRBRI by
3R 2005 BT RN 9&HY S YU I 3 T | fHel g3 4y &1 R H, AR o= WY
IR JHEE BT HRUT a9 Fhal o | AOHR o 91 SO feomes & a4 &, 8k
YHU—UfRIE 70T o=l B SFHEHAT & B giewd 81l 8 | $fory, 39 &5 # 9ai

YHUT FAGTIETT BT JATheA TP |
@Rd gea w4 &1 aiR<ad

ARA BT 65% &3 Fegd § TR qhUlI SIcdhl & TR ¥ &, S8l bs ¥R BIC YHul d§ A1
AU 81 b © | SABT G BRI W—IINTd (0T SedhIor 8, RTaH SRaAdd Aol B
g Waq Aol BI Gfaar B1 graffedr &1 Sl 8, R ool youi § wa-i &1 yaei= ©re
RET 2 | SAfo, ARl 9aHl BT &Y JRE AR JHAM B GG BT AT ST’l 81 T & |
YHUR SIChl & U ARG DI FAgTeNed &I AMHad IR WRI IR [HAT A1 AT & (5
JTUGT Y& UTEahRoT, 2020):

« @RI I W (RVS) — 391 Tl T & 2T faciid gRT YU SIIRIH BT @Rel

T |
o [IRId S eI — WRAAAD 3R IR—AREAIHS Teh] bl [awgd FRIE |

« WG AETHAS oD — BB TR & ATl SIRaH fagelyo |

o O JETHS qe—ihd — e dheilh! Jedic |

S99 3T H YHU—Yd IRT I Sid (RVS) BT FENTE IR MAUTH & & H o1 fhar T
2, Sl wae fafor AR, fefor geR, aRgRied fRmdarelt iR o & T9Rar & Had! & Jedid
FRAT 2| I A Il B 3T & G i 3R YA9ER & ol wreifiear <F § #88 ol
g difds YU ATierdT B 9/ o | AR SRIH &F fhar 51 | |

@fa g¥a w4 (RVS) Frfafaa fofal § wsre @1 9@ar 2:
o Al B P YAOGR ATTLIHARI BT Ml |
* 3T ¥ IO BT A |
* YPY &ffcr 3R BI JHTEl BT &Y bl |
s YDPU & d1G Ja+ GRE b Bl Aol |

o 11, HURY SRR 3R YA Arqegaarsli § eI |
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U, e FAR UG ST oY AR, “FENTE (ST MRa) &5 H $ARG! @ IRd I Wi 3R YHT L.

RVS fafe U1 S&1a & HROT Agayu] AEHS R &1 Yga™ & 4 §ed sl o
AR YHU IAF H Y I FAEAT B g9d Bl 3 |

e e
(i) 3= Q9§ @RT g Wi (RVS) &1 SWART

W JMUTddTeld €ed Yoidl (Federal Emergency Management Agency (FEMA)) @&
feentqer, ST FEMA 178 (1992), FEMA 310 (1998), 3R FEMA 154 (2005, 2015), &4
SR Fedia iR 9o gare R dfad & | HfAd FEMA 154 89& % HAZUS Ugf amenia
GRAATHS SIRIH FHR, AT ash (Fragility curve) 3R 31 YU fSSIe A WA © | SKAIge
I IO e BT SUANT HRAT © | 2007 H FAed METU Ugfd, 1999 & §o49 Y&y
@ bl W ARG B, Sidih U 7 Boll ANTH—AERT RVS Ufhar s &1 2, S wadl
@1 &fcr AR F afipd Bl & | AT <2l o7 R odg SIReH iR ARe- s ol &
AR RVS Ugfadl # Felegd o g9Tdl Yy SIREA ATl iR I\ gHked fdar 7 |

(i) FRT d RVS

IR NS SR, 498 (2004) -1 U@ YHUA SIRaT WpINT dgfa [Aafyd @, ot
FEMA 2002 & 319R & 3R wR uRRIf & fofg sraferd & | I8 1S 1893 & @R fied)
o R, 799 IHR IR qHU FIRGH B AHA BRAT & | $AH AHG 999 THRI & oy 99
R fag 77 € R afd & g™ & fory ifiRad g e ¢ &1 IS 13935 (2004) 1 9RA #
yaferd e dpic 3R se—Fffa el & v ve @Rd g3a S (RVS) TS U &1, S a1
& FFEAY, PO ddAIe IR FRETHS faRIvdTel WR SRR 2, offdhd $9H PIs TR a8l (e
TAT B | Hadl UgAHI TS HAGIRGT & fawga Heaied & RieiRer & 18 8 | R denfie
WRIE, MR F yaferd dHe dsbic (RCC) 9adl & folt U @Rd g9 Wi (RVS) UG
IR @1 | I8 ol @ METU faff 3iR S¥igel YU AR Wl WR ARG & AR fUoe yaul
A g JHAE & FiRFDHT fagerver W R FRdl 8, @NaR 2001 @ Yo B9 & 915 | 349
I d I8 AeHSEE 3R SHD AU 6,500 91 BT FqaeTor fhar wam, s &afd &1 Go
(@18 JHAM Te1) W G5 (I IRE FIRT AT /) T Ui AR # qfigpa fobar | fHHior |l
T drenfire daels aRyg, smary Ud w8e) AHed #Teld, MRA WR&GR (Building Materials and
Technology Promotion Council (BMTPC), Ministry of Housing & Urban Affairs, Government
of India) (1. 1. 1. IR, T 3R 1) 7 YHY & 3P WX dlel &1F D ATUD FAe0T b IR
IR IRAR ¥a-i & ol T Ul Rl Ugfd f[Aaad &1 | I8 91 &7 qoidd, e iR wrd
fareryarast, arRgRien feSTTe, WREAHS UITell, FHToT daeiie IR IEREG YU & AR W)
PN & | I8 DU GRETT YADID AR UGe ST Y™ &Rl &, Sl Sebl fAfd &1 IudnT axeb
TRAAAD IR IR—FAATHD BRI D GAHd PRl & | TADI TCAT AR SATIDRAT & HRYT
S NDMA & RVS WgHR §RT 2ifd fawam am 2 |
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Jdiqaa e &t

YHUT SIRIH AThe H @RI eI 19 (RVS) BT A8yl YHHT R Py AT 7 IR
fear 21 59 A & wag &7 el faRivanel, O SRR, FHa 3R HAGIR AN q@DHR ol
SIRIH BT ATher fdbam SIrar &, difd I8 ygdT o W & fb= sARal o fawgd fazeiyor &1
TR B | I 3R FEAdifiili (2024) 7 #7 AT 3R SHAP SIR&ITH ST BT STANT R
RVS &7 faRryarsii &7 3 o, Siafds i 3iiR 31 eNEahdiadl 1 HH $Hdrg diell Jdierd dHe
BT ARG TR I fT—3FT RVS At &1 Gerem 1 | JOuRTT 3R FeAIi (2023) 7 U
faRry RVS ugfr @ Jor faRga sy fageryor | &, RSy qRleror uRomat @ gfie g8 | FEMA
(2020) @I FSgH W RVS Bl Thilap! Afsharsi iR aRv—ax—=RoT BRI &1 fJaxor fear a2 |
@l fHeraR, A Feggd <2d € fb RVS Ush ddl, IR AR SR a¥ier €, S gy gRel
ol # A7 wRar €, «ifbd gdd uRomHEl @ FES T @ forg favga fageryor ik =i

Th-ITPT TDHIDBRIT DI JTAIIDhl g1 ¥&dT 2 |
IRIT &aF (STl 9T, AErdl IR yagdn)

ISNTE ART & THRT WeR1 A W U © AR U+ R g, SeRT R Ried & forg ufig
2 | 2 Aol wed Wiee @ fMde Red 8 & RO g9 &Y & Wk ¥ 5T 2 | e ore
ToTel), fORTH 39 dgal o’ke (MCT), 39 aISs! o< (MBT) 31X fR91erd hed 9Re (HFT) omfid
g, 3 & 9 @I wU A Gfhd oG a3 # W UHh A O 2 | 9 &9 H ugel W) 38
TS 9HY 3 Y &, Sl 3 TR Bl AT B & | TSN Bl Wrmiferes Refd, St HFT & <faror
§ fEarerd @ dasd] | Red 2, 39 4ou 9 TR &fd & fory daeeiia a9l 21 59 3rera,
STelle fACET @1 WAl & $HRY TR Ua€ (wave amplification) IR AT & SdI@ROT (soil
liquefaction) ST AR &1 FHIGT W 9¢ I 2 | 9&d oA gcd -1 A1 e B qHug &fd
@ U HdeTeierdr ol SR ¥ gg1 foam 8 | gafory, wge—fafire Yo Wer &1 fageyor sk
I GHRGI BT UBAM BRAT aID 8, S YU b QR AP JHATT SieT Febell © |

TSNTg f2nTer @) dored! # Rerd 2 &R 120 &t f5f &3 3 oo g 2| s9& Wiifors
=T T 30.7333° IR MM iR 76.7794° Yd SRR WR & | I8 SRATOM AR USTd @t 7
& I RId T B oMRIT TS 7 SR Q1 TR Bl A It W 7§ | I8 dadgelt 3R ATl
A HeT B3N &, W11 Uold iR RAwn & wigg orex 2 (R 1) 1 1S 1893 9RT—1 (2016) & 4R,
FERTG YHURT &F—IV H 37T 8, Sl -V & 915 gOxT 9 TR qHug &5 8| I8 e
IRT TUITeAl & A1 RIA B & HROT 1A Hda-Teiiedl AT STl & | TeNTg hiee W @l Ty
UAAIRA® STia 9 gar Iell & o 15d91—1671 o] & R 39 &5 H a1 g3 &Y MY I | SIS
AR SHD AU & & BT YHU T (A 2) I8 Seiar & & oex &y ¥ 8 arell &fa
& T e el 2|

a4 &srd

Ht 299 WA (179 ARARA 3R 120 Sc—AHA) &1 68 AW D1 3@fdy # Fderor fHar 1 |
a9 STANT & ThR AR S0 Hdfed e fort 3 # guig 78 2| Mfwier 9ad mariy €, Rea
q1e NefOrd IR afoTiRre wa=i &1 X9 & | Se—ior # sienfie a1 arftife wami @) dwe
FH 2| V0 F{o e & o uRRe—1 ¥ 359 oy 3 & 3fd A o 18 9 23 # fIg MU F|
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a3 2 : &9 &1 oI @aT d9aT (W19 : Amateur Seismic Centre [9])
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=} s RCC: Hatched
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= / 29
L
2 .0
Zz
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fa=a 3 : adgor fey U 999 & USR IR FEAT
gRum SR ==t

3 6, 7 3R 8 # 179 yaferd WiHe Faic wai wR ffrF 4 # aftfq Siaq & foy @
AU & AER R IR Frspy Jgd fby 70 & | &3 6 3 14 o+ il 7T & ddf (meandering
river bed) W Rerd g 30 # U ol W €, 20 H IS 3R SRR WU (unanchored
projections) ¥, 3MR 21 # Udel ¥l @ W Gol dat 2 | o 7 ® 12 waA1 § i wiem, 28
H AT 419 & AT UcTel W, 24 Fele wid drell 3ARG (R Axem e <R T8l 8 3R g
ST SIREA AFGR ofTed I {37 a7 8), 48 WMo+ § UNT &) ARG ¥ UaTw 3faR &1 B <&l
T, SR 19 Hei # 9 WR1ve AR urg g €| o 8 H, 30 wadl § AR arefb i, 63 del
H AT BT TSI HATs AT AL HHR, 69 91 # TSI Raga! &1 GolT BT (S SR &3 &7 50%
H Afd® MMeBTET B 2), AR 45 WAl H SR urh @ St €1 3 A WReEY NDMA &
feenfcel & srgaR diet ST @1 it 3 a7l €, 3R 9 wami # YUl el 9T B ARaHD

EXEIT P ATaIThd] 2 |
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drer S fear ar 8, R el Ul a1 e U YIeER dddl o R 99T ST et
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ART

SR W0 BT IUTANT PRSPl SECAH GRId DI FEiRd B & forg fobar Siram 2, foaa
foTq aifde qHY & STazgehdl BIdl € | WRd H, STR UIE § @) & SR STl YIGHRO Tehed
(Water Treatment Plant (WTP)) % SRAAIC &1 GRS MRed @ & SR Rer & Wil &,
RTAA DIl &I F GRID IT Aftd GRIP 8 Al & | D aRUMERT el gfgaror
Thed H U B IR G B, AT ST YlGHRUT Hhed & A (inlet) U BT I[orai
% IR DIICC DI TAH GRIP B IR HAT T 2 |

I8 MY BRI el YlGhRoT Thed H STAH DRIAC GRS &I Afqw@mdl &= & foy Hm
df¥eT ead (Artificial Neural Network (ANN)) SREHIT @1 AR &9 W dfsd 2| T
PGP Uhed & iH W HafST STl HEIH Bl Qf+d Siel W0 STl ISRl T & | Bie
RIS IR Acdd (FFNN) DRI[AC Afse &I SUYHR GRa b A= afiefor srif &1 dr]
IR URNET0T IR W & By RO o AT AU far 17 & | ST YRgdvoT Fved H HrIeric
GRIH DI AfT=Emell & oy wie BRas Rdl Acdd & IR P dFdT "ead Ared e
PR B oIy TG 31287 YT B dlel ofdaii—araars (LM) 3R JRIRET WeRigoe (BR)
ARTETeT BRIT BT SRNT fHAT A7 2 | IR WeRgoe UfREv GARIE & A1 BIs hiRas
RRE Tedd DRAAIC Asd o FEHay oNd R = 0.943 @70 3R R = 0.945 (a<eon) &
ANAHTH I & 1T DRALAIC GRS & oIy Fead |xamT (2—50—1) 2—87Ye WRHeR /50—f2e
Aed / 1— MM¥eYe WRMIER) & A1 ISP A U 63T 8 | 39 UdbR, H dfdr Seas
BT IWANT DRAAIC Ufhar H Sifcer ufshar &1 FHsM & foy U 991! (718 Je™ e § 3iR
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SHBT SRR STl YlGHROT Tehed AT HeATAD]
3R oy ARl & foly Ta Jeuar Jedidhd
gl & wU H far o FHar 7 | s Ferd
I PRAAC B TAH GRIG DI Afdwarol
g B O of, Sl ol YfEdHRoT Uhed B
A U T OTaT H IEAd B W, R
PRIAC B gead A FEiRT &) 9 |
/i Fefd DRIEic @ $H a1 SI&T B
qTell IS Pl WHA REd El el S b 3R
YIEDHROT U HIF A Fper arel Ul Bl
TUTRTT 8% WHY RARR B |

HAifecd Segd= A g8 Uil AT & b by
P ARDT ead AR RGBT gieHor (bl
GRS B AfawrErh & fory Suder &, e
TET GREHIV A STeT PGP Tebed FIH B
forg wam widsarol =€l < Wb € | gafery
IE MY UF AERTE (YRA), fTRi—feas TR
i (PCMC) & Ud Sid YlGdHRoT Uy
I & oy BIs BhRIS =R Acdd Bl ITANT
PR, DIIAYAIC GRID AISIONT DT UK BT

=
Abstract

Jar testing is used to determine the optimal
dose of coagulant, which requires more time.
In India, the dose of coagulant in Water
Treatment Plants (WTP) is kept constant for a
certain period due to delays in jar testing, which
can result in underdosing or overdosing of
coagulant. This research work focuses on
applying the Artificial Neural Network (ANN)
approach to predict coagulant dosage in WTP.
Daily water testing data related to the inlet for
forty-eight months has been collected. The
appropriate architecture of the Feed Forward
Neural Network (FFNN) coagulant model was
established through several phases of training
and testing by applying various training tasks.

Furthermore, for the prediction of
coagulant dosage in WTP, the best performing

Levenberg-Marquardt (LM) and Bayesian
Regularization (BR) training functions have
been used to develop four ANN models of
FFNN. The FFNN coagulant model with BR
training function provided excellent estimates
for coagulant dosage with a network
architecture of (2- Input parameters / 50- Hidden
nodes / 1- Output parameter) and achieved
maximum correlation coefficients R = 0.943
(training) and R = 0.945 (testing). Thus, the use
of ANN provides an effective diagnosis for
understanding the nonlinear behavior in the
coagulant process and can be used as a valuable
evaluation method for plant operators and
decision-makers.

From the literature study, it was found that
several ANN and fuzzy approaches are available
for predicting coagulant dosage for a particular
WTP, whereas the same approaches may not
give the same prediction efficiency for other
WTPs. Therefore, this paper presents coagulant
dosage modeling using feed forward neural
networks for a WTP of Pimpri-Chinchwad
Municipal Corporation (PCMC) of Maharashtra
(India).

H& Feq: P ARDT ead, S YfGdror
Uhed HIF, DIIIC GRID, ITRINTIT TARA
Keywords: Artificial Neural Network, Water

Treatment Plant, Coagulant Dosage, Bayesian
Algorithm

TR=

DIITAC Th S YGHRT UHed Bl
TEdQel T T 3R SHH PIIeic & S
GRS METRT HRAT maeds 2, Riifds s
GRIG & URVMHEHT Ul & R &
BTl | IRIRFTE S 9, SR TR9eTT iR Freta
@ AT BT SN F&CAH HRF[AC TRID
FefRa &= & oy fasan srar 2 | &1, 9IR
weror # S I T Hahdl B 3R ofd
SfEHIT Udhed FIF | U @l o # B
el @RT IRl & IRM, SR W& &
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S I @ gredy, Sf off A e, e @ ) areaw, i T S fee T St tw uifed, wie wiRas.....

aRIMH &4 gae 81 Aad © | 5 9T qIRET
o1 I Reafc gt 8, 1 91k &1 o
SIeT AId H S e Tl § AR STel Ylgahror
Tl IF & URURSD AT & BROT SUATRG
YaTEg 1 IO T B el © | g A
BT UR BR & [T gsCaq ATSIOT BT SUINT
far ST |qobar 81 IRA H AMAR W ST
YREHIT oot AT H TR TR & gRoT
H Y BT <X D DR DIIYAIC DI G DI
I @y & forg Rer <@ oran 2, foaw
PIRAAC B PH GG AT AP GIH 8l
qohdl 2 | SACY Teb STeT YEPHRT Tebed G
H SAH PRAMAIC TRIS & folg dfqsraroft
Afeel fIBRIa & @ eI B |

DI TR AR ST YfGHRT Tehed Bl Hlfidh
g SR PICIVRNET R BIHI TNe gH
Iy B | BHIG U4 3T [1] 7 Sla—RfA®
JATRITSTT @I HT (Bio—Chemical oxygen
demand) 3R g Sl (suspended solids)
@1 fUwell STM®R & JMER W STd Ylgdvor
Uhed HIF & U P Al HRA B
forq Sraeer—wraars (LM) URRIeor gemiRed &
AT Bie BRas =R -icad  fadbad T |
RE T 3 [2] 7 LM, Y add &R @l
A=Al R & ol hie RS =R Acdd
dieet faafyd fear| adaq My 7= @
I W Udl Il © fb LM Udb dgd &l
Bl TeIIReA § | ¥gell Ud 31 [3] ° Tiejie
AU B A1 el YlGDROT Hebey I b
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ARTA

I8 TNY UF 0.4 nm AT IR ATl 25—aTc] SISYSITH HUITell & Ahel &2 BT Hedidh
IR BT B, T 600 1. & RivTel A1 wIsaR (SMF) WR 1.024 Tbps &I Gl SICT &% AT
DI S Gl 8, Sl UDHRIY REAR H U W ddb-ild © | Ja3H Bl Q—hdey, dIgalR, -dl &
IR, A9 T ST W HRBI & ®U H Jad fbar 11 2| gorell 7 Sida & At #
3R BT 1078 3R 10~ W 3R DB BC & ARTel # I3k Pl 107 W I1Y ¥&T & | Joell =
SI—HISY & oy 7.90—8.39 dB &I AT 3 3R IITHD & AHA § 14.93 — 16.94 dB &I
I # Q-hdex fe@mr 81 I8 <@ 7 2 fh SIvAd BT START HR+ drell TR HoTell 600
. @) HEReT g0 R gI—a1S (DB) AISYelcs UUTell &1 Jorl # d8aR Uex &l § | I8
<@l AT 8 6 200 fHH. & GaRoT A & a8 SH— ASYA MR YolTell H yeprer fbvor #
&fy 31 BT & | SAfeTy, SHI—HTSYeIeT MR Jomell # JehreT fhvor ol gamfid eafy #r &
IR 3R farel) 0 gy & B 81 wahdh) 2 | A1 ASYe AT 37 R Hehreia Har
yonferll & forg arfgcda ot ve™ axcl € 1 ey Rl & sneR W, Sifivas dlggere
U BT SRR AT BRI dR W 600 fHAL d& 1.024 Tbps B ST &R & AT fhaT ST
AT © | SAlTY, e AET H ST Bl A1 P YRT B AR g SUARThT FIAT BT FHT B
@ fou Sfas Aigele™ MR SISeR[SITH UUTTell & ITART &I RABIRS &1 S Faell 2|

Abstract

This paper presents a successful performance evaluation of a 25-channel DWDM system with
0.4 nm channel spacing achieving a total data rate of 1.024 Tbps over a 600 km. single mode fiber
(SMF), a leading technology in optical telecommunication. The performance is expressed in terms
of key factors such as Q-factor, BER, spacing of channels, channel density. The system maintained
BER at 10® and 10° in case of DPSK and BER at 10 in case of DB format. The system showed Q-
factor in the range of 7.90-8.39 dB for DB and 14.93 - 16.94 dB in case of DPSK. It is observed that
the communication system using DPSK performs better than the duo-binary (DB) modulated system
at a transmission distance of 600 km. It is observed that the signal loss is high in DB-based system
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after a transmission distance of 200 km. Hence, signal recovery may be difficult in DB-modulation
based system due to noise and any interference. Both the modulation schemes offer unique advantages
for high speed optical communication systems. Based on the simulated results, the DPSK modulation
format can be used over normal optical fiber up to 600 km. with a data rate of 1.024 Tbps. Hence,
the use of DPSK modulation based DWDM system can be recommended to meet the demands of
high volume of data and support the increasing user demand.

& Teq: SA—AT5I HIGYLIRM, SUITHSD AISYeIH, SISCYSIYH, TBTRID!, RITA—ArS HIsaR
(TETHTH), ST T Whe R (THIRTH) |

Keywords: Duo-binary (DB) modulation, DPSK modulation, DWDM, Optics, Single-mode fiber
(SMF), Stimulated Raman scattering (SRS).

YT AT

Ied STl @Ud AR Tdh Ied AT dTcl Sel -Icdd &l Siexd 1 UBRI HaR Yollell Bl
IMYH REAR H STINT & folg Fad 31T ST IR QAT & | I8 WdbR foar sram @ fos 21 |
# g fag ok denfiia & faer # e M 9 S WIFl & ol TRk & &
o0 Yoo TR AT B JHE ATGLIDHAT Bl & | TS UhIRIb] A BT JNT 39 daerd
IRae aRued & Ug &3 H 21 &1 2, Sl §HIS1 & AIF—W1ef I &I Wi Aaedadhdl a-dl
ST @7 & U2 | g HEnfiat &) Hifd & SRer FEer a1 SeT el faend w9 ddr $ff @7
fORT HROT HaRoT & AL e aret I B dF B WEl AMALIBAT B | I ST Dol
HARHl BT Wewd 9¢ &1 § | I Wrenfifedl $im gigae, aoss iR 8RR (Edge) TR GIT0HT &
gl BT H WS AR Y ARIM YT PR & & | I8 STl HoRY T3 YUITell # Fed &R 3iR i
DI AT DI 1 V8l & B | Ied W TR dlel Sl Acdd 390 dbild! i H HUERY & fely
980 BN bcHh g 81 38 8 19|

sy g W AR uRadeefia soagife ugfa (TArE) arel @R 3 @ sfad
(fefSreer) AR A & gfcrenfid fhar 7 R8T & )| Ydblal § gl deb-ild! [Ibr 3u- g ¥
g arR drenfia) § aRafdd 81 <81 © | 39 SURy &1d 9 JdrRiYg dR IR a9 o f3faes
AR BT MATHR IR g AT & | ST IR TeT—37eld TRIT <& W Thdl Ale
BRI AR (SMF) | U @ fheor &1 uaiRa axl # werd gu, a1 39 Aifords figid &1 <
&l AN AT I (SYSIYH) BT wU &A1 11| WDM &7 ATfdwhR iR fHior alrg 8 5
fepa |

) Multiplexer Demultiplexer
A; Signal
—

Single Fiber (zmf= aw) /—r A; Signal
1

Az Signal ——, — Ao Signal

As Signal —» » As Signal
A4 Signal —>/ \—> A4 Signal

fa=a 1: falkre wDM @ #ifas figia &1 = sRa [16-17]
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TP ARGT e & IFRE Afda dsnfw, aRker Rig wuri 9 SfF Tgred & yam &
MR TR 1952 # Ugell IR UHRNT IR &I MAHR fHar| Hurl & il fags o e #
ARTEH 9 98 @ &Y AR Acdd & A0 Bl MIRRIAT &I, ST 37l erie & A1/ A Sl
ST B

Y 2003 3R 2010 & IRM, AW EAR GG (ITU) gRT AL (Sh—dieige) iR
(TaFST—dI3GA) & w0 H I e 2R 10—R1 fde dqdiell & A1y Aadiie wU | AHdhgd
BRI wicad famfid iR erifad fby Ty o 19| REIR I & &3 § BRI Huawei
Technologies 1 2019 H GuR—AT d8 MR FbRNA foics Horell & 707 BT Teb a1 H™eira fa=y,
ST 6—THz W Harferd fhar ST Adbar g 11712

S Jaciey [SAGTT A el T (STSeRISITH) oTTell SgSITH &I gel-l H &H d-Tel AR Bl
SUIRT HRdl &, RTad I2a evdl dlel FaRol @) Gad1 &1 o1 811 g1 S—oi ST &
Ifde—afd—APps el Bl 3R I3l Sl V&1 8, SISagSIH JuNferdl Bl SUANT Hewyol il
ST V& © | S Aiggeled uredl #, gall—ars iR fsmiRia v Rive aigw ((digaas) =
Jea T gerRiE Hawer # o faftre yeeHl & SR Ayl e urn 21 gRl-as
AR B1 FHD! d8cR JUIhHII TeIdT 3iR SfTR—Iids BT H HHl & foly U8 Il %,
S g9 S &Hdl Yoferdl & folt Uah Aotdd FH®el a1dT 2 | Sl 31k, SIUgad Aigere™ Bl
eafy oTa RO & Rae® worgl IR garer fawor # fafdeor @ik ey a9t afa o SuRefa #
R YT B U WA # SR SIr 2 (74| g9 W BT e gA-aIg N AR SIudd
AT AR BT SUINT dxd 1—Tera bit/s SISeYSITH JUTGll T UEH UG BT
IIFHUYT Al I SFAM ST 8 | U8 JATIHh AT 1 HISYeI Ureul & URNfies Aferwrar
B A Adgie e Ffe R (FAR), TR o1 HI qoraxdt iR FHY YOl HIAN DI
T &R & | FfaRad rgwmil 4, srade & AR SISSIVA UUITell &1 wuval & f+afor
3R yeeM el &1 f9eaRvr uqgd fasam 11 2 | I8 2y Bl UhRI cdd Magadhdiall & fory
sifftedrer HaR HrRNfAIfHAl & F9oT IR 9o Y2 YAl H U AR 81 |l © |
SresSIT UoTrefl &) ®wura@En &1 fHior 3R fageryor

IR AT W S B3Nl © fob TbIRT IR I ST HAR0T AR 3MgRpl & defdsy # Sereia
gl W &1 H U A &b HRY DWDM Tbeiids 1 Hell RIMUT g3 3R FRAR aekdl T8 | SaTeRv]
& o, Ut AR IR ASele Uedl & &l | 814 dlel oI UR eI+ ¥ 3151 GAR T 3R
I AR F Farn b Se1 &)1 # gig @ I9d H SR 1 mafd R H S S Yo
TH-1h] DI ATAIHAT B © | 3 T8 Tera—bit /s SISTYSIVA HUTeA &1 HUNET o {4701 7 Q1
HIGYeler Ul Bl AT W HG2H H gaelld Bl WA 3 iR fageiyor fhar 131 | Sesivd
yoITell & aRenfeld RIgId @l HeT TaeRon 3 fAafi= TR Q& &1 SWANT d_eb U 81 YR AR
R fafi=T Tada ST B HATRT HRAT 81T & | SFErale gRT HHIRIT SR SISeySIYH cdd
Toel! & fafdre arfas @ o 2 (@) iR (@) # i w7
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Al Al L
Ix e Optical-fibers » Rx
T - 3 /\ g 2| Rrx
g g
= =
% = £ 3
Tx A3 2 % S T N
= | Booster Inlinc Pre- g
Amplifier Amplifier \*
Tx n L - ' n o] R
<+—— Optical-link ——»
(@)
Ll Al
- i Optical-fiber » Rx
Tx A2, é;, I § 22 Rx
=2 =
= JE .
Tx 13 P % B> i %3 o R
(]
= &
e
Tx 20y, . . n o Rx
<+—— Optical-link ——»

(b)
faz 2: falre SsSiwd Acas &1 SATEIT (a) USTe S0 yaeha & @rer AR (b)
T2l fHor yaels @ 991 [16-17)

SCSITH @ SN Hgifdd TR P WRIRTHD T & ST d o &g o 3 |
<t T 7, R 25 gigHieR @ik 09 RfIR dfed @l 21 goll izt (S14) 3R fewiRiaa
%ol R ol (SIAgd®) A Uwul & SUANT ZIFHICY @i H 25 didl & ey 31erT
T JATHYY & ey T T |

_ - M
Tx, Optical-fibers —{RX; > ScorE
Tx, H2 / l\ L3Ry, b=> scoer:
T3 P2 ‘ . — R SCOPED
: Booster Inline Fr_e_ :
» PR Amplifiers A -
Tias LI Asglifers 3 Rx, | SCOPES
Combiner Splitter
< Cptical-hink »
faa 3: 40.96 GB/s WX 25 A4d dld UEAIId SISscgSIYH WINA &I Ao-dg dTg

IGE]

200 I 600 1. BT FBrRI AR SRIAT BT 0.4 TAGH & el AR & AT 25 el A
1.024 Tera bit/s &Mdl U B dlel SISYSIVH TR TF & YA &I Ahaargdd
31yl fohar wam | arferast 1 # aftfa aRomat & gfie Bkt 2 & evar aem & forg SeagSiva
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YOIl d8aR dRIbT B | Tera bit /s &FdT UG &R & fofQ, TIcil @l W (N) iR STT &% ugd
I g |
qIferT 1: ST &9l Al S<SITH & A &1 JIJHUT i fHar = wrAfe v
[16—17]

el B I X - 3T HAW SISITH B
i | (Bit Rate) o T NBL &1
NB (Tb/s)

N B (Gb/s) L (Km) [(Pb/s)-km]

120 20 2.40 6200 14.88

132 20 2.64 120 0.317

160 20 3.20 1500 4.80

82 40 3.28 300 0.984

256 40 10.24 100 1.024

273 40 10.92 117 1.278

25 40.96 1.024 200 0.2048 ) =9 Iy TF |
25 40.96 1.024 400 0.4096 owRaTiad BT &
25 40.96 1.024 600 0.6144 7 uRorrs

g 3R F=it

DIV A AR DI AHIGHT BT IRAADAT H 9ea & oIy o 3 § g9y 1Y dfed &1 Uh
ML S&ISIYH TUTTell A RSOFT OptSim WTeddR &1 Wl ¥ fAfHa fdar ar| 1.024
Tera bit DWDM HUTTell @1 AT @I a9 # 25 iR, Udb UHRI Ggfdd gcd, damria
i YR (qReX), UHRiT dR, 09 Thad—a-dd RAaR «id 3R 09 ReM A1ud acdh ol
g | Ugel 3R i T BT HoRUT TBIT fhRoT BT g a7 Qe HAT: 154524 nm 3AR 1554.85
nm W 40.96 Gb /s @I &R A {HAT T | YUl & AFHUVT & fIY SWINT # AR T HERH &
eIt diferel 2 # eidg 2 |
drferer 2 S iR it AlgYee@ Urvdl $T STWIRT oD Slescgergd fomrfor §
IUANT g Ried @ urad [18-19]

PIEG] HegHIA
ScT el 40.96 Gb/s x 25 ch.
A9 AT IMgRT ¥ 1545.24 -1554.85 nm (C-band)
VBS &= AR (nm) 1550.03 nm
VBS &= AR (THz) 193.41
A9 3R (nm) 0.4 nm
T X (Bit rate) (Gb/s) 40.96
STT HROT BT g (km) 200

RO & SR B dlel] &fd @ "RUTs & ol Uhrei Afdd &1 98 3q U widd fidre
ST 1T 2 | g 3R RefieR & dia HoRo1 &1 9974 & ol g d1e b dR 6T Swdrdd
fpar Star 2 1 R # 100 f5. daE @1 v IR WRad vha-—As aR (TATHTE) 3MR diferdt
3 # feu v gl & Ay 50 fhHl oa1g @ <1 uabrer fawer o) fafderar o wRutg arel ueria
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AR (SRATH) A & | HHRIT R &1 IR—RGdmdr orid S kerr’s & 991G & fog SRR 3,
DI T ORI G & AIH W T AR uRdd fhar Sar gl

_ 27En,
B Cae
S8l F. = faf¥re arghy W, a, = YR dR &1 g97dl &5thel 3R ¢ = YHRT Bl fdror
@1 T bl frofUe BT 2 |

drfert 3: T AR SdIgED ATSYA T URUl T SUART dkd Slsecgsigd & ffor 7
IyAT gY fawiva yerefiia ar & urad [18—19)

PIEC ] HTH IP1S
& IR & @dTs, L 50, 100, 50 kms
fa@Iof| (Dispersion), D -32,32,-32 ps/nm/km
fa@Ivie ugurar (Dispersion Slope), So 0.07 ps/nm?*/km
B2 2255 ps’/km
BRI TR BT UGN THd, agy 80 pm?’
IR orid, y 1.266 W/km
g, o 0.2 dB/km
PMD 0.1 ps/km'?
aRRa® TP, n, 2.5 x10% m¥/W

9 UhR [T {6 U SIeagSIvd Joliell & Uaei B dI5alR, R—hae 3R 3 NG &
Ao A gedie & fory fAwfed fbar T € | g <% T © fb S WegH & A—ds 7 107
@ I ISR &b W 154524 nm &1 G HH T <& 3R 1554.85 nm B BT R
<&l & A1 600 B BT g8 Tb 40.96 Gb /s B fde IR A e YUIRTT & AT TDBIT Bl fbvor
@1 gRomH 3 w1 fbar T | YRl HOR §F & US| Bl GG BRI dTell SERT U
F—haex W PR T wR 4 U g gar | uRemH | ey Freeerar @ 6 Sidigas
¥ 3resT Uee fawmdr € | fAfi=T g foheol @ agfiril & gy dg—hacy 3R digsmR gRomd
H geTd B YT & ARIH F A T 4 R o 5 H i @ B

Fg-thered FAIH el AT

20
15 -_—

1

(dB)

(=]

—DB

LN

F-heeT

s ——DPSK
192.81192.96 193.11 193.26 193.41 193.56 193.71 193.86 194.01

S ICIG]

<

o 4: S ik Sfigas Ay ST I HRD A= gl w200 &I
P WA W W Wiie Sy TY F—dRS qAF B -1
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AEHR FAH ATl HIGRT

1.00E-09
1.006-08 ¥/\/\/
1.00€-07

DB

EIEKIIEY

1.00E-06
e DPSK
1.00E-05

192.81192.96193.11193.26193.41193.56193.71193.86194.01

1.00E-04
CIEIGE

<

o 5: S 3R Sdivas AiSYE T SUAN e A= gkl ur 200 o
P AT & W wife fry g iR el & o
USRI PI UG & ARAH U Q@ g A WaR BT AGRET BT 9.61 nm B S BT
154524 nm ¥ 1554.85 nm WagH AN a1 11 | dIS3IR, HI—hacR Pl SIS<ISITH TUTTel! &
gaeie g e & forg Wags fa€r 9 A1 e T—aterT vt qedf (154523, 1546.43, 1547.63,
1548.83, 1550.03, 1551.23, 1552.44, 1553.65, 31X 1554.85 nm) T {6 T & | Tafq @ 73
T <& & 3wy QI Iunfordl &1 JelIcdd AL A1t 4 3 gdlag o |

aiferet 4: A iR digEs AfgYe [ WHUl ST F—bdeR AR AR A JoATHD
LN

i e CIEEIN T b (dB)
g3il-arsR Srftgas gaM-ars R Srfivas
1554.85 1.00E-05 1.62E-08 7.9 16.41
1553.65 1.00E-05 3.83E-08 8.4 15.6
1552.44 1.00E-05 3.71E-08 8.05 15.67
1551.23 1.00E-05 1.05E-08 8.27 15.52
1550.03 1.00E-05 1.06E-09 8.5 16.59
1548.83 1.00E-05 4.81E-08 8.29 16.39
1547.63 1.00E-05 2.95E-08 8.23 14.93
1546.43 1.00E-05 4.76E-08 8.19 16.23
1545.24 1.00E-05 8.63E-09 8.39 16.94

arfefedt 4, UHRI a1 <& WR IS3R 3R RI—thdex & YAV Hed Pl SR 2 | T
AT THrRNT Jomedl #, 107 MR BT b TR AMT ST 8, STal b &1 o1 o
AheTdTgde JuTa AR JATRa a1 ST Febell & | SIUHSD Al IRy dlel] YolTell T w4
A w9l A sngiral # 400 1. TF et yaeid e &, difdsT S arell gomell # A= 200
. @ FaRor R a% yafd € 7 3R UewE # GUR Bl navgedhdr W&l g | a8 ff <@ @
b 600 fHHl. & Hervl QA & gq GTHS AlSYI P JeE W WRE B €T B |
S HTROT YoTell H RI-—haex 5 IR USRI {BR0T & FAherdgdad JaiRd fdam S
HHAT 8 a8 7.9 dB 3R &1 § 3R 1E—5 <@ AT 8| ¥ N A1 § S A8 § Ry—haex &
forg frTar 7.9 | 8.5 dB I 2 | <ifd Srdigad uorell #, I8 14.93 | 16.94 dB & FriaT &
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1T T 200% 216 & | DPSK YoTiell 3MemRd ool Ars § diseiR a 8.63E—09 o 1.
0SE—08 3T 31T ghrall W =T fietdr 2 |

(@ n) 0]

o 6: 200 f&N. & yereiig daxvr A4 fivas Afggde yredy & fag faf= a3
Qe UR A9 ARW (a) 1554.85 nm, (b) 1553.65 nm, (c) 1552.44 nm, (d) 1551.23 nm,
(e) 1550.03 nm, (f) 1548.83 nm, (g) 1547.63 nm, (h) 1546.43 nm 30X (i) 154524 nm

3 6 ((a)-(>)) ¥, 97 IR@ gRv fe@d € o usbrer fHvr &1 FaRer 200 feH.
db G%d @ e U IgRT Af o’ A= wR 3@ 50% 4 Afre Gefl 2 | fidarR,
R—Hacy IR Gell AT & Abs 4 IUHD Als AT YUITell DI &HAT B 3R
S I W 9T T "hdl 2 |

o 7: 25 A9@l &1 200 . ared Sdivas Afsgdcs SssysSIti & giadiey grI
HaRd ARl &1 (a1 <ed) WagH
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fam 8: 25 A9l &1 200 fh. @1 & 9@ Sfivas AlgYecs SesyIIwd &
RAR g1y @1 A IRl &1 (AR <) WagH

25 Tl BT 200 B, BT R dTel YHRIT aR R S 9 T @ AlSYelcs SISedSITH Yullell
@ $1YC 3R 3MITYCT & fory HaRvr Her: ford 7 3R 8 # <M I B | YR IR & Yo dTed

BR W YH Bl PO B ARIE 3fRE 0 F 10 dB & 414 2 IR ybR arR & iy 8R
(3T9eYe) WR I§ T —3 dB ¥ 10 dB URIT AT 2| 600 fHH. B g TP P GwIfad HaRoT

T3 NG @ T A a7 9((a)—(i) # wvga o w2

[

(9) (h) (i)

faa 9: 600 fHN. & uereia Wavor § Sfivasd ATy vy & foy faf= o
Qe TR AT ARG (a) 1554.85 nm, (b) 1553.65 nm, (¢) 1552.44 nm, (d) 155123 nm,
(e) 1550.03 nm, (f) 1548.83 nm, (g) 1547.63 nm, (h) 1546.43 nm 3N (i) 154524 nm
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faa 10: 25 AT &1 600 fHH. arad Sfigas Algydls SsyIga & giaHiex
SR GaIRd AR &1 (R ) Wagw

faa 11: 25 A9l &1 600 fh. &1 X ard figes dlgYecs SeyII &
RAIR g=1 ymad @1 = IR &1 (AR <) WagH

25 Tl BT 600 fHH. & 2 dTel USRI TR R S 6 T & AlSelc s SISeySITH Uollel!
& $IYC 3R 3MSTYT & forg AeRvr soer fomy 10 &R 11 7 <y M 2|
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Fg el Vs Mg

15

13
E 11 /\
4
g ——DPSK

9
7
5

192.81 192.96 193.11 193.26 193.41 193.56 193.71 193.86 194.01

EICIG]

<

form 12: Jdigasd A€ &1 SUART FRS (AT AgREAT @R 600 fHH. H1
SR & R |-BdeR BT ING

forsaef

1.024 Tera—bit /s SISCYSIYH HUMCAT BT Ahd HeAidh R—hac, SR, Al & AdR B
Hex W afold fbar ST AdhdT 8 | YR HaR Jorell Bl Sl 3R SIudeS AlSgeled & SunT
@R 200 3MR 600 fHN. B T W 0.4 nm & =Tt AR & AT 25 el TR TANT FHRab <2dT 77 |
ST 3MmeRa qotetl # 200 foH . ¥ HUR TSR ot &1 fAwuvr ge1 1A 2 | 6121 A I8 W <@
ST HhT © T SUvHS qomell H 600 4. H2R0T B AT A HhTRI dR & AIH | BRIif~ad
fBam ST ehdT © | /YT URUMHI & AR R SIGTHS HIGYIM BT UIRay 1,024 Tera—bit /s
B T R B AT IYINT B FhT 2 |

MY g A ugad AU =] B wAERie ) wrearaed]

Alphabetically sorted terminology quiATer TP ) wrearact!
in English
Amplification PEEE]
Artificial intelligence D glgadn
Frequency Gﬂ—cﬂ%[
Insight SRELRS
Optics PEAINE
Simulation 3TTwIUT
Spectral efficiency JoishIa gerar
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2| O 31U (A= nfe & 21ef #H) ref 7| 519 N H g el Y aafad @1 aRay Ssea faar
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2 & + THaT U& q18
3 febey EUERR! ®al G|
4 ug TqT SE]
5 ag GE g

3. |49 Teq] @& |1 dfgd gl &1 HANT — fawfa a1ef & sifaRed waam vl |
dled Tl & |ANT I 3Fd WH R I 8, Dl AN Al § 989 g B | O —

1. g (S19)
2. AT ()
3. B (6¥ /o gaR )
60 IO R A | SrFAIRT Wl Siel fIST UehTen, ISSN : 1549-523-X, 9¥: 23, 3fd 1, Sa¥—a1d 2025




MY SRR T ANTET AT, Apd b A?
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4. G + ™ RIFAE A
5. R + =3 ARR UK
6. JoT + 3] SIS ST
7. AT + 3 GSIKIED 3BT HTY
8. AT + I3 NIGER SEICICEI
9. GRIST + I3 AR A
10. GBAR + =3 RLEAIR FHARAT
11. G + 3] Al e
12. qg + 317 RIEC) DI
13. g + 3 Arsq IR, PR A
14. 9] + 370 SINES AR
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Babbage, Charles

(26 fegwR 1971 — 18 IFFcaR 1871)
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IAA H T Fa¥ 3798 SR W &I AEReT & oy 9o &
®U ¥ A A 2 | TR drfeete @ Jife ToFT a1 fdaR
FdTem 9991 B a9 1812 AT 1813 ¥ IR o | TS a8 H T2 31
SIMAT P UMY HR AP dTell DeAgelex 1T | SBIF &1 FdUeH
D AADBTH BT WURET TIR DI qAT IFHT 07 A1 fBar | das
R IT6 Ho A S B, Sl 7R AMfe 7 ¥ 1812 H UH
farecryoTcAs | &7 oA BT o1 | av 1816 W I8 dw= @ I AATST! BT Bl AT T |
I WG (1820) TAT FfeRedHal FARS! (1834) Bl WRAYAT H S9! Hadl JfHHT ol |
99T 37U Aol 8% §RT ¥ (Cipher) W T FA & ®U #§ 49T fdhd 77 BRI W fdsterg
BT IMABR fHar A1 fb ot Faeliavor arferdr R 3menRd 2 |

a4
1.  Smith, D.E. (1958). History of Mathematics. Vol. I, Dover Publications, Inc, New York.

2. Smith, D.E. (1958). History of Mathematics. Vol. II, Dover Publications, Inc, New York.
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I AU SR fagayel Far &1 &< wr # ggrar < 31 ufagar & forg g
TSl DI AATS | faeT= Yebrer ufepT gRT g8 Ud Rd |HleT Ufshar & Aregd 3 2Ne 3feld]
DI UG BT ST | ATH GG T H 2N 3ol BT Tbree GHRad f&ar S 59 ufya
@1 yRg faRiwar i |
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kuldeepsingh@gjust.org

IS epreT ufeeT # e vd da-iie! fawdl # gt fd St arel ey ol @l AHler
9 UBR B Sl & fb AMeT U3 Bl oradt § GuR AT 81 qAT Yprer Haier ga g T A 81 9 |
v o @ g 9T garg f9eE g @ Sw Aol 6 difeag axd 2| fage garer &1

THIGdh Heel ARATE BT U % |

Author: Poonam, Chandigarh College of Engineering & Technology (Degree Wing), Chandigarh
poonam@ccet.ac.in

i M AR DRI DI AT PR D oY ST IR & oIy R 9197 &1 Hed
fe—9—f3 ggdr o1 <&1 8 | &% IR T & Ty WeR fAaRredr & fog e v & arr—anr
< B 9T BE & T BT IRt < R8T 2 | BH o © 6 Al saR e B | wailRa
BT 1 31 AT § RT Ui 3R WY Ud AR Sifdead el d@ ugd wad |

Author: Dr. G. C. Chikute, AISSMS College of Engineering, Pune
chikute.ganesh@gmail.com

freqfemera argar s gRT SrgAIRd Joikil AR Al H AHifdd 2Ne i3t fasm ger
H 2y U3 & G Threr @ forg Ui fbd S A R e U & YeTRI fhd S b &l
AT AT TS BT | IR 2T T D1 G FHeTD! A e Gl FRaATs T8 | gATH 9T Y
H ol [UTERIT & AT WH U & FBRM b [y AHIET AHID BT AeANT WIS © |

Author: Dr. Vinayak D. Shinde, Shree L. R. Tiwari College of Engineering, Thane
vdshinde@gmail.com
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ufded Ardierel Tt gNr orer ARy WM | et U W S
WA g | fosm vieg @t awva

T 3188 # qEaa: 3T e 8, for- 9 for we gt Swen ©, foreenr s i ot | yEn Erar e -
1. forr 2. faferer 3. foreg (9 o for vt & wafeaa forered' w1 it ffiifer 2t 2 frmer amat &
37 WTH 214 & - forivers-ferforeepe-foegand | 30 3 & fomm w1ea o oft i el €1 werd € - (1) Toriw
FE-foqm | (2) Tarfag FH-fogm | (3) foreg I9-fogm |

STeqa fereTeaTel 3 ST # werh 37 # Sfafed e fereguaTener e w1 dt wa: & e
=1 T&T &, FiTeh Tohicl o foreg FHTCHe T ST & ST g1 ey Are &, f8 stforemars smm
&l T T 2, el e wey - AR T 3 HErtea e I8 Ui 21 36 SAfdiih v ar
a7ef fore 1 S forforer 3y o fosayoror oft aret 1aferd 2 | <ok HemT=rTe (Sgdt § T S ¥ TR
T e 2T 7, IR forsiwamer (oft § R & smskar &1 sver g 31 fiet fire it @, fire e
ATaT ST forRaTedl ¥, U I8 Sca=T HewTa| & GaoiT U 9= JH df Uk UET fue 3 2, fSreem
sTeRfaen fore T arg it ST et 21 et e 7, ferrevraenh foraareht et fasmret s stafq
Toree 1T & 37 fora & Tt forr a7 | forToriTar & 31e b ferfar et &1 gfore, formea qer faforerar-
QT 3F=d & THT 37207 o ®9 H & ST ST 8 39 AR W TRy wEy fogm w6 fafaasm wey
forgr & &t wefarm 21 s 81 rafer foreir 3t fafera-am wredt & +ff forgm < g & st e W
FergrererarTgT - fergrererartirt-ferferet ST formmy srerte seq o eIy WS o ST ferrvre
Y SANA(EH) T TR 1 9 & a9 2, A2t wAeor s & T o | farfered s ey
T T H T 3768 H 1 3h1 ATUETAT S € T 2| FET ATUETAT IT6aT oh TNEH I qrawe 1 98 WS
ATeReT 2, ook Ao forser oh1 goferg; frgia wmeraae gfdfea g 2, fomes I Jem 1 5
TG T SATS HETHNT 6l 916 gAT 21 Uh bl GH § T3 2T qefeh-T1 & A1, "ok 919 9
HEHAT & T2 Teh YR 1 JH &1 FH' THT ST 6 JRR HT ST TRl @ - Tft & Teheaeasd
Tt — 7T & wet faferer e — fom 21 30w  sRSufag (1/4/11) % U B Y ST gHRT A
AT B ST 8- TSAE TG, ST qafarg | Teat: | TeGATAIS T 38 Ta g || 31fr 3 et
ST ATATHTE 6, STRTE T, JRHTET 3hT ERET eS0T foha &, I a8t 3o @Tel |Ter ey’ I168 o1 ¥t
Ty THf-ad WHT 81 STaud 36 Y 3f¥ & g ywiford 2 fof, AT STaT YaTereh gfY STerar —gerehar
i feurfer STef 9o 1 T 2, J8T Uehal-3TaT STHETHe Y SToaT -3Tqua oh et -7 i
2 ey B I- THTCH a ®, S o 310 Ty @ fraerfafa-arara= (@ fordt o= it srder 7=
) B, uiomTEET 98 STREdH €, s 8, wed B, Sl €, € 2, 99 8, ST 8, S
2, TR &, forandia 2, aet et T § wui-d 1§ WehdT ¢, Td 36 g 81 ‘ST’ el A 8, SN
HEIT: ST & I 6T TharTe 1ol Ao oI 6t A fedet qr 31

AT T AW & A9 2, T ST 1 AW & FH 2 | FeIHTETcH o AT 2, T -
TIATCH T T 8] S Tl ~ere JT hl STEAT L 8, F STAuer 1 ST 2 @ 8| T
ST AT e T 5 9ef €, o A1 9egqe o1 € AT 7 T 2 AR IeT IR o wrsa o, o
TCETIE] FIT5G ShT Teh Yo ShT TH-I HIHT SIT TehelT 2, BT STl & 2

fasm= yorer : s va Wenfiesr Rad o-a
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