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C onferences/Workshop/FD Ps/STTPs Amended

O \ational / International Conferences / \\rorksh,-.ps FDPs STTPs attended - at JECRC, Jaipur
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No.

Topic Total Attended

01 International 09

02 National 22

03 Workshop )t

04 FDPs 193

05 STTPs 15

Total 276
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The Dean Academics,

Rai asthan Technical Universitr',

!icta.

3,:b.: QI\r Score for A.Y.2420-21

Date:

Jaipur Engineering College and Reseatch Centre

Approved by AICTE & Affiliated 10 RTU I Bunning NBA accredited courses

JECRC Campus, Shri Bam Ki Nangal,

Via Sitapura RllC0, (}pp. EPIP Gate, Tonk Hoad, Jaipur 302022

Zaxt

a Dear Sir,

[:cl .: as aL-,

With refbrence to \our letter No. R-fU/Acad./F(17)161202011322 dated 14.09.2020

r'cgarcling QIV Scor"e ior sessiorl 7020-21 calculated by QIV comlnittee, basecl documents

:. ul-.rni tted on 1 i rt e L-.r o ii i' i i: s: I : L,te.

Please find herewith duly si,ened Quality Index Value Format applicable from acadetnic

sessi on 2020-21 and [-,Indertaking (Annexure- 1 ).

Thank you,

Prof. {Dr.) Vinay Kumar Chandna

a Principal

JECRC Foundation
::-:'r --:=: an.com@

'---"/

.!
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Annexure -1

L nder taking

I Prof. (Dr.) Vinay Kumar Chandna (Name), PrincipallDirector of Jaipur Engineering

Cbliege and Rese arch Centre (Name of Institute) in B.Tech. (B.Tech-Tech.AvIBA/N4CA)

course, on behalf of the institute declare that -
1 The documents submitted for online QIV for session 2020-21 are auth orized.

2. Original copy of these documents would be submitted as and when required by
Raj asthan Technical University.

Date: 1510912020

Place: Jaipur

Signature of Principal/Director

Narne of Principal/Director Prof. 
_-(Pl ) Vinay Kumar Chandna

(wirh seat and dare) 

A#ffi'gt-i31-'i"'f:-*i;l*'+;:

JECRC Foundation
, .,. ::-:':--::i a1.com

Jaipur Engineering College and Research Centre

Approved by AICTE & Affiliated t0 RTU flunning NBA accredited coutses

JECRC Campus, Shri Bam Kl Nangal,

Via Sitapura RllC0, 0pp. EPIP Gate, Tonk Road, Jaipur 302022
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VALUE FORMET APPLICABLE FROM ACADEMIC

* Distribution of QfV Score

NBA
No of Courses 1 2 3

4or
Above

QI\,'Score 2r 50 75 100

NAAC

STING

D

0

i:a::

100

D

0

NAME OF COLLEGE
Jaipur Engineering College & Research Centre, Jaipur
(s5/B.Tech.)

Max. QIV
s.N Parameter(s) Quality Index estimation

Obtained
Mu.
oIv

1 NBA/NAAC * 25 x ilo. of Courses 50 100

2 Qualified Principal 40 40

3 Student Faculgr Ratio
100 x {Actual Number Qualified
Faculq',/Requred FaculS as per AICTE
nor,n s]

100 100

4 Professor 40 x (Actuai Number Qualified /Required
Prolessor as per.{ICTE norms)

40 40

5 Associate Professor
40 x (Actua-l Number Qua-lified Asso. Prof.

/Required Associate Professor as per AICTtr
noms)

38 40

6
Number of Enrolled Students as per the
Duration of Course / Program

50 x (Actual Number/Approved Intate for the
duratjon of the Course/Prograrn) as per
AICTE)

50 50

7 Number of Computers 25 x (Actua.1 Number/Required Number as
per AICTEJ

25 25

8 Intelaet Facilities in Mbps 25 x (Actual Internet Speed in/ Recluired
speed as per AICTE)

25 2S

9 Other Facilities 3 x Number of Facilities Avarlable 30 30

10 Pay Scale Implementalion YES/NO 15 30

11 Endowment Fund Deposited 20YES/NO 20

1a Percentage of Student Passed Out Percentage 81 100

Percentage/2 4L 50

t4 l.lational,/ I;.rrernailona-1 Conferences/
\\iorkshops,/FDPs7'STTPs Organzed

Number(s) x 20 80 80

15
Nat-ronaJ/ Intemauonal Conierences/
Workshops/FDPs1 STTPs -{ttended

Number(s) x 03 60 60

16
(rru) Paper published in SCI,,'SCIE/

Scopus lnde;ied Joumal Number(s) x 15 45 45

(b) Paper publisheci irr UGC listed
Journal /Any Journa-1 having ISSN
NO.

I

:

Number(s) x 5 35 35

(c) Paper published i;:
i' r:::er'Sl X 3

Conference / Proceedi::qs
30 30

17
l,:s ..i -(ttrLl?ILs pla:ed

Percentage of Studenrs Placec x60
:rrra,lei sluienLs

3',z 60

18
Placement Above ,lnnud Pac;aqe :: 3

laces

Students plaed with paduge >3 l,cces 
X 3'

Nos.oFsfudents placed
oo 30

1019
lnfrastructure/Set up for Su'ayam \_aa "a
Prabha Channel in the Institute

10

Total 874 1000

CG:a.:: A+ A B++ B+ B

100C-'.'S:,:: 90 BO 70 50 50 40

B C

BO 40

m.^J*

YES/liO

Percentage of Student Obtained
First Division/Hoaors
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NBCC Place, East Tower, 4'n Floor, Bhisham Pitamah Marg,

Pragati Vihar, New Delhi-11 0 003

Tel: +91 11 24360620-22,2436 0654; Telefax: +91 11 4308 4903 'r;, 
lt lt "l' 

X{} irn ii.,i".. ;iij ;\ i;l i}
Website: www,nbaind.org

F.No.32-7l2010-NBA
Dated: 19'03-2019

To

The Principal

Jaipur Engineering College And Research Centre

Shri Ram Ki Nangal Sitpura Riico Epip Gate,

Jaipur- 302022, Rajasthan

5ubject: Accreditation status of programmes applied by Jaipur Engineering College And Research

centre, Shri Ram Ki Nangal sitpura Riico Epip Gate, Jaipur-3o2o22, Rajasthan

Sir,

This has reference to your- application LD. No. 3A2O-O4l07 12018 seeking accreditation by National

Board of Accreditation in Tier-llformat to UG Engineering programs offered by Jaipur Engineering college

And Research Centre, Shri Ram Ki Nangal Sitpura Riico Epip Gate , Jaipur- 302022, Rajasthan'

2. An Expert Team conducted on-site evaluation of the programs from 16thto 18th November, 2018.

The report submitted by the Expert Teanr was considered by the concerned Committees constituted for

the puipose in NBA. The competent authority in NBA has approved the following accreditation status to

the programs as given in the table below:

sl,

No

Name of the

Program

{UG}

Basis of

Evaluation

Accreditation

Status

Period of
validity Remarks

{xl (2) (3) (4) ts) {6}

L
Electronics&

Communication

Engineering
Tier-ll

June,

201.5

Document

Accredited Academic Years

2018-2019 to

2020-2021.i.e.

upto 30-06-2021

1
Mechanical

Engi neering
Accredited

3. lt may be noted that only students who graduate during the validity period of accreditation, will

be deemed to have graduated with an NBA accredited degree

4. The programs have been granted accreditation for 3 years. Jaiptlr Engineering College And

Research Centre, Shri Ram Ki Nangal Sitpura Riico Epip Gate, Jaipur-302022, Rajasthan should submit

the Compliance Report at least six months before the expiry of validity of accreditation mentioned above

to be eligible for consideration by the concerned Cornmittee in NBA for further processing of the

accreditation status. This could entail further extension of accreditation or a revisit, as deemed

appropriate by NBA Committees.

a

o

Contd/...

Accreditation status

granted is valid for the

period indicated in

Col.5 or till the

program has the

approval ofthe

competent authoritY,

whichever is earlier



a
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5. The accreditation status awarded to the programs as indicated in the above table does

not impty that the accreditation has been granted to Jaipur Engineering College And Research

Centre, Shri Ram Ki Nangal Sitpura Riico Epip Gate , Jaipur- 3AZA2?, Rajasthan as a whole. As such the

lnstitution should nowhere along with its name including on its letter head etc. write that it is

accredited by NBA because it is program accreditation and not lnstitution accreditation. lf such an

instance comes to NBA's notice, this will be viewed seriously. Complete name of the programis)

accredited, level of program(s) and the period of validity of accreditation, as well as the Academic Year

from which the accreditation is effective should be mentioned unambiguously whenever and wherever it

is required to indicate the status of accreditation by NBA.

6. The accreditation status of the above programs is subject to change on periodic review, if needed

by the NBA. lt is desired that the relevant information in respect of accredited programs as indicated in

the table in paragraph 2, appears on the website and information bulletin of the lnstitute,

7. The accreditation status av,iarded to the programs as indicated in table in paragraph 2 above is

subject to maintenance of the current standards during the period of accreditation. If there are any

changes in the status (major changes of faculty strength, organizational structure etc.), the same are

required to be communicated to the NBA, with an appropriate explanatory note.

8. A copy eachof the Report of Chairman of the Visiting Team and Evaluators' Reports in respect of

the above programs are enclosed.

L lf the lnstitute is not satisfied with the decision of NBA, it may appeal within thirty days of receipt

of this communication giving reasons for the same and by paying the requisite fee.

Yours faithfully,

(Dr. An r Nassa)

Member Secretary

Encls: 1.Copy of Report of Chairman of the Visiting Team.

2. Copy each of Expert Reports of the Visiting Team

Copy to:

The Registrar

Rajasthan Technical UniversitY

Rawat Bhata Road,

Dadabari, Kota, Rajasthan 324009

2. The Director ofTechnical Education

W-6, Gaurav Path, Residency Road,

Jod hpur (Rajasthan)-342032

3. Accreditation File

o t.

4, Master Accreditation file of the State



Dr. Vinay Kumar Chandna
Ph.D. Electrical (DCE), M.E. (power System), B.E.(Erectrical)

RESUME

Name

Fathers Name

Date ofBirth

Addres

Phone

Country Visited:

WES REFERENCE

E-mail

Present Skills:

o

: Vinay Kumar Chandna

: Lt. Sh.K,K.Chandna

: 02-09-1973

: E-806, Ashadeep Green Avenue, Near

Gyan Vihar University, jagat pura, Jaipur_

302017

; -91 - 98914 06784 (M)

-91_8506998245 (R)

: H-7 395535 (22-10-2009 to Zt_10_2019)

T806ti96 (

U.S.A. (Louisiana, New york) (2010),

Bangkok (2011), London (201g)

: 2787088

vinalzchanclna(dyAho o. co. in,

vinalrchandna@i eee. o rg

+

o

Biography included in Marqui's who's who in theworrd-Zlr2

Resource person and Evaruator for ACCREDITATION

as per washington Accord. In India it is National Board

of Accreditation.

_ Lever:S certificate course on readership & Management
from cMr London through Dudrey corege London under
UKIERI programme, zOLg.

i.):l'

ts
i 1,.'.

9*

$r

Passport



Dr. Vinay Kumar Chandna
Ph.D. Electrical (DCE), M.E. (power System), B.E. (Erecrrical)

Principal, Jaipur Engineering College and Research

Centre, Jaipur.

Present Training:

at

a' Best outstanding institute in North India for 2o1g-1g by NITTTR chandigarh, sep-201g.b. RTU third ranking among A grade institutions for 20lg_19.
c' Speaker at Higher education & Human Resource conclave, Rajasthan on24-25 September,20lg.d' Advisory member at Startup Technology vibrant IT Summit frorn ll-13 october,20lg at

Gandhinagar Gujrat.

e' Member of Newton-Bhaba funding project in the area of Deep Learning, AI in association with Bennet
university.

f' Industry interaction for skill developments of students in the area of Linux, Sales Force, Embedded
systems, AI, Deep Learnin-g, Ior, cyber security, scADA, pLC etc. and providing training to the
sfudents in the area.

c' organized Smart NDIA Hackathon-l8 and received appreciation from col. Rajayvardhan Singh
Rahore, AICTE and Ministn, of I&B on dated 30-3 1't March-201g.

h' Advisory Mernber for Global outreach education conference and awards 201g on 27th march20lg by
REDINNO.

i. Motivating faculty members to carryout the OBE process in place.
j' Placement opportunify creation for the students who are interested in Govt. Jobs and also for non

eligible students.

i' Grant of Rs' 30,00,000 (Rs Thirty Lakh only) for establishing Rural rechnology Business Incubator
File No. F 1 5 ( 1 2)DST/EDP- sDp/2 0 1 6 - 17 /p art- r r 59 45, D ated, 26 -3 - r B.j. Initiated ICT based fac*lry development and sfudent development programs.

k' Initiated technical events at the department level and created interdisciplinary technical clubs.l' Initiative taken for the faculty members to publish papers and attend conferences of repute.

Project leader (Rajasthan) for Newton_Bhabha
project to make skill faculty for Deep Learning, AI.

One day rvorkshop on Volunteer, Training, philosophy, process &
Best Practices in ABET by Dr. Michael r. r. uittigan, Executive
Director-ABET, on 25r2r15 at India Habitat centre, oirri'

one duy workshop on "Brainstorming session on Effective
Evaluation" by NBA on24r2r15 at India uabitat centre, Derhi

Attended world Summit on Accreditation, wosA-r6 at Hoter Leela
Palace during 18-20th March, 2016.

Also attended 3'd and 4th addition of world Summit on Accreditation,
wosA-l7, WOSA_I8.

o

o

Present Assignment :



Dr. Vinay Kumar Chandna
Ph'D' Electrical (DCE), M.E. (power System), B.E. (Erectricar)

m' chaired a delegation to Lincoln university from JECRC to have bi-lateral relationship and signed an
MoU with UKIE pvt' Limited to have collaborative education hub at Jaipur. signed Mou with Lincoln
University UK.

n' Received certificate of appreciation from Forsk rechnologies for contribution towards project Based
learning in Emerging technologies on 1ll4l1g.

o' organized Intemational conference on "Emerging Trends in Expert Application & security,,
(ICETEAS2018) in association u,ith Springer as General chair at JECRC Jaipur.p' organised Intemational congress on ilnformation 

and communication Technolo gy,, {crcr20lg) in
association with Sprin-eer and Brunel university at Brunel UK (London) as Supporting chair.Delivered Inaugural acldress, chaired sessions and presented papers. Received certificate ofappreciation at Brunel Unir.ersiry.

q' Invited talk on "outcome based Education Needs and Acivantages', at Global outreach education
conference and aw.ards 20lg on 27rh march 201g by REDINNO.

r' organised Recent Technological Developments in Electronics and Electrical Engineering-201g
(RTDEEE-2018) and associated u'ith ISST India, UGC approved rist

s' organized Recent Innovations & Technolo,eical development in Mechanical Engineering (RITDME-
2018) and associated u.ith ISST India and IFO, UGC approved list

t' otganized Information Tech,nologY and Digitai Applications (IcITDA-201g.1 anil associatetl with
International Journal of Inibrmation Technologr.. ACN,I. IJETAE, IGI Global, IJCEA and Springer and
paper u-ili be published in BJlr published bv Splinrer Narure. I.TETAE ISSN-2250-2459, IJECA
ISSN: 2321-3 469. tGI

u' organized Mathematical N{odelin-s and iomputing (ICMMC-201g) and associated with Springer andIJETAE ISSN-2250-2459; UGC appro'ecl. Indexed by: Google, yahoo, Entire we, uK Index, Get
Cited, Exact Seek, Amphibia Info l1ine.

a

o

N TI v

Visits as Program Evaluator (PEV) throu-eh National Board of Accreditation [rrBA)
1 ' Maharashtra Academy of Engineering & Education Research, MIT-pune from dated I -3.d August, 2014.2' velammal Engineering coilege chennai, Tamil Nadu from 23,d to 25th January, 201 53' MaharajvijayaramGajapathi Raj (lIvGR) Colle-re of En-uineerin-u, vijayaram Nagar campus, chintalavalasa,

Vizianagaram-s35005, Andhra pradesh from 20,l,ro22"ol.Iu..i, 20 I 5 
-

4' visit of Expert Team to Govt. college of Engineering, vidyanagar, Karad, Dist:Satara- 415124,Maharashtra
from 30th october - I't No'ember, 2015 to e'ahrate its uG and pG Engineering programmes in Tier-II format forgrant of NBA accreditation.

5' sree vidyanikethan Engineering college', SreeSainath Nagar, A. Rangampet, Tirupati, chittoor District -
il:;tr'#:l;: 

Pradeshto evaluaG PG E-ngineering p.og.u*ri.r'in-ri". r"format io. gru,i, oiNnA accreditation,

6' visit of Expert Team to sardar vallabhbhai National Institute of rechnology, Ichchanath, surat-395 007,

,oJrr:Tlr1r",il'9'h 
to 31$ January, 2016 to evaluate uc engire"rin;p".1g.u.... in tier t format for grant of NBA

7 ' visit of Expert Team to Birla Institute of rechnologl., Nlesra, Ranchi, Jharkhand from 26thto 2grh August,
201 6to evaluate PGEngineeringprogrammes in Tier I format for grant of NBA accreditation.8' visit of the Expert Team to North Eastern Regional Institute ol'science & Technology, Nirjuli, Itanagar,
Arunachal Pradesh-79l l09frorn 06th to 08n May, 2016 to evaluate UG Engineering programmes in Tier-I formatfor grant of NBA Accreditation.

9 ' visit of Expert Team to Heritage Institute of rechnology, chowbaga Road, Anandapur p.o. 
-East KolkataTownship, Kolkata- 700 107, west Bengal from 2l'r to 23'd octobe r,lorcto evaluate its uG Engineeringprograms in Tier-II format for grant of Nga accreditation.



o

o

ph. D. Ele*ric al (DCE), M. E. (pow":Jry,'ffi f HEf,:t*;
I 0' visit of Expert Team to crescent rnstitute of science and rechnlogy chennai from 26th to 2grh August , 20l6toevaluate PGEngineeringprogrammes in Tier I format for grant of NB-A accreditation.
1 1' Bankuraunnayanilnstitue of Engineering, Subhanku. Nugu., p.o. Baghabandh, Dt. Bank*ra , west Bengal-722l46from l stto 3rd April, 201 6 to evaluate its uG Engineering programmes in Tier-II format for grant of NBAaccreditation.

12' visit of Expert Team to St. Ann's college of Engineering & Technology, Nayunipalli (v), vetapalem
(Mandal), chirala, Prakasam District - 523187,Andhra Pradesh from I gli to 2o,h August 

', 
zog t 

'*utuate 
its UGEngineering programme in Tier-II format for grant of'NBA accreditation.

13' visit of Expert Team to Lords rnstitute of Engineering and rechnology, Sy.No.32, Himayatsagar, Near police
Academy Junction, Hyderabad-500091, Andhra Pradeshiiom03.d to 05,h Nove mber,2017 to evaluate its uGEngineering programmes in Tier-II format for 

-erant of NBA accreditation.
14' visit of Expert Team to Sreevidyanikethan Engineering college, SreeSainath Nagar, A. Rangampet, Tirupati,chittoor District - 517102, Andhra Pradeshto evaluate PG En-eineering programmes in Tier I format fbr grant ofNBA aicreditation.

15' visit of Expert Team to R'v.R. & J.c' college of Engineering Chandramoulipuram, chowdavaram -522019,
Guntur District, Andhra Pradesh lrom3 1s!-\Iarch to 02"d April. 1on ,oe'aluate its uG Engineering programmes
in Tier-II format for grant of NBA accreditarion.

16' visit of Expert Team to Kalaignar Karunanidhi Institute of rechnologl., Kannampalayam(post), coimbatore- 641 402' Tamil Nadr'r from 3'd to 5'h February 2017 to e'aluate its uG Engineering programs in Tier-Il formatfor grant of NBA accreditation.

17' visit of Expert Team to siddartha Institute of Science and rechnology, Narayanavanam Road, puttur-
517583' Andhra Prade.sh from 28th-30!h September.2018 to evaluate its UG Engineering programs in Tier-IIfonnat for grant of NBA accreditation

18' visitofExpertTeamto\:id1'aJ1'othilnstitute,ofrechnologr,,AzeezNagarGate,HimayatNagar(v),c.B.post,
Hvderabad 500075, Telanganafiom 20'hto 22ncApril 2018;;';;i;;';, uG Engineering programs in Tier_IIformat for grant of NBA accreditation.

19' Nehru lnstitute of Engineering and Technology, Nehru Gardens, Thirumalayampalayam, coimbatore-
647705' Tamil Nadu from 12th to 14th April,2019 to evaluate its UG Engineering programs in Tier-llformat for grant of NBA accreditation.

20' visit of Expert Team to shri sant GaJanan 
l{rli*] College of Engineering, shegaorl Dist. - Buldana,Maharashfra-411203ftom 20th- 22Rd september,2019to evaLate itstc Engineering program Electricaland Porver under tier-Il.

BzuEF RESEARCH WORK
Topic of rhesis during Ph.D.: Design, configuration and implementation of an intelligent
SCADA system

The following work is accomplished:

1' Design of the SupervisoT control and Data Acquisition System (scADA) application to power
system is done and rransputrized rvorkstations and FPGA based workstations are proposed for
different tasks in the pou,er s).stem.

2' Design of Rernote Terminal Unit (RTU) an important conponent of SCADA system is done and
design procedure with reliabiliry'analysis and PETRINET algorithm is discussed.



Dr. Vinay Kumar Chandnaph.D. Electrical'(DCE), M.E. (power System), B.E. (Electrical)

Study of Human Machine Interface is done and Ergonomics in the control centre design for power
system is implemented at different stages, also the design of control centre software and database is
proposed.

Study of pre-processing of <lata using different techniques is done and pre-processing of data using
Fuzzy logic and Fuzzy-Genetic algorithm is proposed for the intelligent scADA system.

Level-S certificate course on leadership & Management from cMI London through Dudley college
London under LTKIERI programme, 201g.

Ph'D' Electrical (Electrical Engineerin-e), from Delhi Coliege of Engineering, Delhi, Dethi Universify,
May-2008.

J M'E' Electrical (Power Systems) from walchand College of Engineering, Sangli, MAH. in 1997 with
76.s9% (Distt.).

4. GATE-95 with 86.67y"i1e.

5. B.E. Electrical from Nagpur Universiry in 1994 tvith 69.44%o.

6. X[th from CBSE board Delhi in 1990 rvith 73.259,0.

7. Xth from CBSE board Delhi in 19gg rvith 59.O%.

Internation / awards:

LISTOFPUBLI TIO,NS:

J

iFI

2

o

a

aI Visits

S. No.
Date of visit

1 USA, Neu.Orleans.

Louisiana

(DST Grant)

April 19-22,2010 2OIO IEEE PES
Transmission and
Distribution Conference
and

2. Bangkok 26-28 Dec,201t Elsevier International

Conference
J. London 26Feb-2nd March, 2018 Representing JECRC as

Host at Brunel university
for Springer Conference

Chair Conferenec
Lincoln University,

London
2 March,2018 Represented JECRC

technical collaboration
City of Oxford college,

UK
6$ March,20l8 Represented JECRC for

lechnical collaboration

International Journal nalIntern atio Conferenc e National Conference
t7 37 6

International Journal (1 7)

Countn'
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Dr. Vinay Kumar Chandna
Ph.D. Electrical (DCE), M.E. (power System), B.E. (Electricar)

2018 (Book Series)

Proceeding on rnternational conference on Emerging Trends in Expert Application & security, ,,Editor:
vinay K' chandna", Kalpa Publication in Engine"eriig (Easy chair publication) 

, volume-2, 16 Articles,October 23,2018.

2018

!y!hi Gupta,'sakshi Jain, Deepika Bansal, Dr. vinay Kumar chandna, .. A REVIEW oN: BIG DATASECURITY: CHALLENGES & SoLUTIONS", Iniernational 
. 
Jourral of Computer Engineering andApplications, volume XII, Special Issue. April- ICITDA rs, www.lcea.com ISSN zzil-sceg,uGC approvedjournal.

NUTUI HASSAN, NiShChAl'JAiN' DT. \'iNAr' KUMAr ChANdNA, " BLOCKCHAIN , CRYPTOCURRENCYAND BITCOIN", Intemational Journal of ctmputer En-eineering and Applications, volume XII, special Issue,April- ICITDA r8, rwwv.ijcea.com ISSN 2321-J+os, udc appro'ved journar.

Muskan saxena, Purvl Jain, Deepika Bansal, Dr. \'inaY Kumar chandna, ., socIAL NETWoRKING
SITES AND ISSITES REGARDT\-c pzul'ecy". International Journal of Computer Engineering andApplications, volume XII' Special Issue, April- ICITDA t s. ,*u.r.f ..a.com ISSN 2321-3469,UGC approvedjournal.

vinay Kumar chandna, Hemlata Soni. Gaura' Gupta. "Performance Impact on Different parameters by thecontinuousEvohttion of Distributed Al-eorithms in \iireless Sensor Netrvorks", at Intemational conference on"Emerging rrends in Expert Applicatioi & Securitl." ucrieisio,sjl;;;i.;;;#;;., nger, t6-17 Feb,2018, JECRC, jaipur, Springer Journal. ISSN \o. LlSl-S:Sl.

Gopal riwari, Ram singh, Dr. \'inay' chandna. Dr. S. L. Shami, l\,{anish Jain, .,outcome 
Based Assessment ofEngineering undergraduate final Year Projects for tire-2 InstirLrtes" at International congress on ..Information

and Communication Technolog.v,'(ICICT)0lg) in association u.ith Sprin-eer and Brunel University at BrunelUK (London),27-28 Feb, 2019. London. Spnnger Journal. ISSN No. 2194-5351.

Priyanka Mitra, Bhavna. sharma, vinal' Kumar Chandna. v1ay, Singh Rathore, ,,Design 
and performance

Evaluation of Hybrid wired-wireless Nen'ork on chip tnt...onn..t.d Architecrures,,at International congresson "Information and communication Technologr'' itctcr:018) in association u,ith Springer and BrunelUniversity at Brunel UK (London),27 -2g Feb. :01'g. London, Sprin-eer Journal. ISSN No. 2194_5357.

Mukesh Agarwal, chitra Khandelwal, Aakanksha Desai, Dr. \'inav Kumar chandna, ..A 
comparative studyof mindfulness between mediators and non-mediarors" at Internationui .org."r, on 

..Information 
andCommunication Technology" (ICICT2O 181 in association u'ith Springer and Bmnel University at Brunel trK(London), 27-28Feb,20r8, London. Sprin_eer Jo,rnar. ISSN No. 219;-5357.

2015

vinay Kumar chandna, Sagar Naran-e- \'ash Bansal. "Sleep Disorder Recognition using wearable Sensor andRaspberry Pf', (IJCSIT) International Joumal of computer icien.e and Information Tecinologies, vol. 6 (4) ,2015, 3938-3942, ISSN 097 59646

Mini S' Thomas, vinay Kumar chandna and Seema Arora, "Parameteric Representation and Mo4eling of

,'l#:irffi;dband 
Power Line Channel for Data Tranmission" Jawaharlal Nehru Universiry, New Delhi,

Day: 20,september2015-6-undaY) , Proceedirtgs in McGratu Hilt publication(TMH) and associatedInternational Journals, ICIRESM- I 5

2013

Mini S' Tlromas, vinay Kumar chandna and Seema Arora, (Load 
Modeting of Broadband over power Linecommunication (BPLC) Network," International Journal olAdvanced Research in Electrical, Electronics andInstrumentation Engineering, volume 2, Special Issue 1, ISSN (printj:-2320 -3765, ISSN (online): 227g -8875, Dec, 2,2013.
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20tt
Seema Arora, Vinay Kumar Chandna, Mini S. Thomas, 'oPerformance Analysis of 16-eAM using oFDM for
Transmission of Data over Power Lines", Publication and presentation for Elsevier International Journal
(Energy Procedia), vol4,z0r2,pp 1723-1729 on26-2gDec,)}fi, Bangkok, Thiland.

Z'A' Jaffery, V'K' Chadana and S.K. Chaudhary, "sensitivity of input blocking capacitor on output voltage
and current of a PV inverter employing IGBTs ", Internaiional 

-Journal 
o/ Ekctrical und Elecrronics

Engineering, vol. 5, no.4, pp. 31 1 -3 15, 201 1 . (WASET).

2010

v' K' Chandna, Mir Zahida, "Effect of varyin-u topologies on the perfomance of Broadband over power
Line", IEEE Transaction on porver Deri'en,, t'ot-zi, Nol 4, oct. 20r0, pp 237r-237s.

S'K' Chaudhary, Z.A. Jaffery and \r.K. chadana, "Quality Assessment of Low cost Voltage control Voltage
Source (VCVS) Inverter using Matlab Simulink., Internatiinal Journal of El.ectrical Engineering,vol. 3, no. 1,pp.15-24,2010.

2004

P' Kttmar, V' K. Chandna, Mini S. Thomas, "Fuzzy-Genetic algorithm for pre-processing data at RTU,,, IEEE
Transaction on Power S.vstems, No.-19, r.o1.2, May_2004,vo1. l-9, to.2, pp 71g_723.

Mini S' Thomas, P' Kumar, v. K. chandna. "Design, Configuration and Implementation of supe1isory control
1nd 

dala acquisition (SCADA) laboratory for teachine and r-esearch", rEEE Transaction on power Systems,
Aug-2004, vol. 19, no.3, pp 1582-15gg.

2003

P' Kumar, V' K' Chandna, Mini S. Thomas. "Intelligent algorithm for pre-processing multiple clata at RTU,,,
IEEE Transaction on porver S'stems, Nov-r003, ,-ol. t s. n-o. +, pp 1566-1572.

International Conference (27)

2018

Hemlata Soni, Gaurav Gupta, v. K. Chandna, "Performance impact on different parameters by
continuous evolution of distributed algorithms in n'ireless sensor^networks: A case sturlyr,, Emerging
trends in expert applications and security, springer proceedings of ICETEAS 201g, AIsc, vol g14, pp
675-681.o
2018 (Book Series Springer)

Gopal riwari, Ram Singh, vinay Kumar chandna, S. L. Shimi, Manish Jain, "outcome-Based Assessment
of Engineering Undergraduate Final Year Projects for Tire-2 Institutes", Third International congress onInformation and communication Techaology, 21i-221, Springer, Singapore, part of the Advances in Intelligent
Systems and Computing book series (AISC. volumb 797).

Agarwal M', Khandelwal c., Desai A,, chandna v.K., "A Comparative Study of Mindfulness BetweenMeditators and Non-meditators" ln: Yang XS., Sherratt S., Dey N., Joshi a. 1"ar1 Third lnternational
Congress on Information and communication Tech-trology. Advances in Intelligent Systems and computing,vol 797 ' Springer, Singapore, Part of the Advances in mIeligent Systems and Computing book series (AISC,
volume 797).
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Y,1tj1,l-,-'-Ptt'B', 
chandna v.K., Rathore v.s., " Design and Performance Evaluation of Hybrid wired-wireless Network on chip Interconnect Architectures;, In: yang- XS., Sherratt S., Dey N., Joshi A. (eds)Third Internationai congress on Information and communication Technology. Advances in Intelligent systemsand computing, vol 797' Springer, Sin-eapore. Part of the Atlvances in Intelligent Systems and computing bookseries (AISC, volume 797).

2017

Vineet Mediratta, 
J<1mal 

Bansal, Pirtxh Kuchhhal, Vinay Chandna, ',Design and Sizing ofDecentralized Grid-Connected Solai Pou'er Plant", Proceeding of Internatilnal Conference
on Intelligent communication. control and De'ices, Springer, sirgupo." , pp-i+1-iii,-idil
Vinay Kumar Chandna, "Project Based Teaching-Leaming a Tool lor Assessment of Graduate Attributes,,, 3dIEEE Intemational conference on N{ooc's. Innorlatron and-Technology in Education, (IEEE MITE-2015),October l-2,2075, at AECT, Amrirsar. pun_1ab.

Shallu Bassi, Dr' v' K. Chandna. Sanseeta Sineh. ''Anal'sis of course outcomes of HVE-A tool forAssessment of Programme outcomes".l" IEEE-International conf...n." on Mooc,s, Innovation andTechnology in Education, (IEEE NIITE-1015 ). october l-2.2015,at AECT, Amritsar, punjab.

Prof' vinay Kumar chandna, "course outcome Assessment and Improvement on weak Shrdent,,, 3d IEEEInternational conference on Mooc's- Innolarion and rechnology in raucation, (IEEE MITE-2015), octoberl-2,2015. ar AECT. Amrirsar. punjab.

Abhinav Saxena, Udit Mittal, Abhilasha pau,ar. Dr. \-. K. Chandna. ,,Limitations 
and improvement in theAssessment of course outcomes", 3'd IEEE Inrernational c;;i;.;;;; on Mooc,s,Innovaiion and rechnologyin Education, (IEEE MITE-2015), october l -:. :01_<. at Arcr. Amritsar, punjab.

Dr' Richa Sharma' Dr' vinay Kumar Chandna. *Innor 
arir e Approach to Inculcate Essential ManagementAttributes",3'd IEEE International Conference on \{ooc's. Innoi'ation and rechnology in Education, (IEEEMITE-2015), October 1-2,2015. at AECT. Amritsar. prntrU. 

.. "-

Parveen P' Terang, Sanjiba Kr. Bisovi. Dr. \-inav Kumar Chandna. ''\\.eightage factor analysis betweenProgramme ontcomes and course outcomes: r .u;. ,*J1'-. :;: iiir International conference on Mooc,s,Innovation and Technologv in Education. (IEEE ffifp_:rjiSt. October 1_2,2015,at AECT, Amritsar, punjab.

sanjiba Kr' Bisoyi, Pan'een P. Teran-u. Dr. \-inav Kumar Chandna. "174- Analysis of course outcomes ofPE-A tool for assessment of Prosramme outcomes". 3" IEEE International conference on MooC,s,Innovation and rechnolo-ef in Education. (IEEE \{ITE-1015). october l-2,2015.at AECT, Amritsar, punjab.

Amit Kumar Roy, Gunjan \rarshner'. Dr' \-inal Kumar Chandna. " Learning through Moilern Tools in power
Quality to evaluate course outcomes''. 3" IEEL rri--.ti"r.r'c-orii...i.. on Mooc,s, Innovation andTechnology in Education, (IEEE N{ITE-2015 r. october I -:. 20 r 5, at AEcr, Amritsar, punjab.

2014

vinay Kumar Chandna, "Innovative methodologl' for the assessment of prograrnme outcomes', , 2nd rEEE

$i:#IlfilrrTl,T:T: 
on N{oocs. rnno'arion- and rechnolog, in rar.ution, r e-20 Dec, 2014, rhapar

2013

Mini s' Thomas, vinay Kumar chandna. Seema Arora, "Loatt ilrodeling of Broadtrand porver LineCOMMUNiCAf|ON(BPLC) NCTTT'OTK", I\TER\ATIONAL CONFERENCE ON EMERGING TRENDS INELECTRTCAL sYsrEMS, 12-13 Decemtrer, Department of Electrical and Electronics Engineering, MarAthanasius college of Engineering, KoTHAMANGALAM- 6g6666-KERALA
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2012

Mini S' T{oma1 vinay Kumar chandna, seemaArora, "Broadband over power Line Implementation
Roadmap for a Smarter Grid:l A case study for Iadian Poil". s""irr", zo 12 rEEEstr India International
conference on Power Eleckonics 0ICPE);6-8 Dec.2ll2,Delhi Technological University, Delhi.

! Gugia, H Tiwari, M Fozdar, Y chandna, Development of a Two Diode Model for photovoltaic ModulesSuitable for use in Simulation Studjes, Po$'er and Energy Engineering conference (AppEEC), 27-2g March2012 Asia-Pacific,1-4

20tt
Seema Arora, vinay Kumar chandna. )Iini S. Thomas, "Performance Analysis of l6-QAM using oFDMfor Transmission of Data or.er Po*er Lines". Presented at International confeience on Aivances in EnergyEngineering (ICAEE 2012)' Elsevier Intemarional Conference on26-2gDec,2011, Bangkok, Thiland.

seema 
-A-rora, 

vinal' Kumar Chandna. ]Iini s. Thomas, "Modeling of Broadband Indoor power Linechannel for various 
\:t\ oik ropologies", 2011 IEEE PES rnternationat conference Innoyatiye SmartGrid Technologies-India. 01-03 Dec. i0t l. Kereta.

Seema Arora, \-ina1' Kumar Chandna, Mini S. Thomas, .,Distribution
Automation leading to a Smarter Grid".2011 IEEE PES International conference rnnovative Smart GridTechnologies-India. 0l-03 Dec. 2011. Kerela,

2010

v' K' chandna' Sr'rnil Kumar choudhary. Z. A. Jafferl'. "Simr-rlation of Single phase RMS controlled voltagesource inverrer (VS! for rariation in Cjc. Cs and R_..1.20_24 Dec,2010, IEEE PEDES pOWERCON IndiaConference, Delhi.

v' K' chandna, Mir Zahrda, '' Performance olBroadband or.er Poq'er Line System,,, presented at2010rEEEPES Transmission and Distribution conterence and Erposition. April 19-22,2010,in ihe session psc02wd2p,
No.2010TD0401, New Orleans. Louisiana. US_{.

2009

Ruchira Ane-ia, v' K. chandna, "comparative anaivsis for preprocessing voltage at RTU by using differentmembership functions", IEEE-ALGo-0277. IEEE Iniernational id,run"" computing conference IACC-2009,6-7 March,2009, pp. 453-457 .

2008

v' K' chandna, P' Kumar, Mini S. Thomas. "Innovarion in the design of RTU and migration to IED,,, rEEEPower India Conference 200g (pou ercon-200g.). Oct. ZOOS. D"hi, irii".

v' K' Chandna, P. Kumar, Mini S. Thomas. "Tuned fuzzy controller based over-current protection scheme,,,IEEE Power rndia conference 200g 1po* ercon-200g), oct. 200g, Delhi, India.

2006

P' Kumar, v' K' Chandna, 1\4ini S. Thomas, "Ergonomics in the control centre design for power system,,,2006rEEE-TNDIA International conference, April 10- 12 ,2006, 0-7803-9525-5/06/$20.00 @2006 IEEE.

2004

P' Kumar, V' K' Chandna, Mini S' Thomas. "Intelligent algorithm for pre-processing multipl e data atRTU,,,IEEE PES Meeting at Denver Colorado, June 6_10, 2004.

o
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P' Kumar, v' K' chandna, Mini S. Thomas, "Fuzzy-Genetic algorithm for pre-processing data at RTU,,, rEEEPES Meeting at Denver Colora<lo, June 6_10, 2004.

National conference (6)

2013

vinay Kumar chandna, "Typical load shedding scenario and restructuring of <listribution system,,, IEEEsponsored national conference on Advances in Electrical Power and energy systems, 20-21 Septem ber,2013, atAKGEC, 27 KM stone, NH-24, Adhl.atmik Naear, Ghaziabad.

20tt
Sunil Kumar' v' K' chandna' Z' A' Jaffery. "Quality Assessment of RMS controlled and. Fuzzy-controlledSingle Phase vsl Inverter for L,PS apptications", national conference on power, Instmmentation, Energy and

!r"rTt' 
GcoN -2011), Department of Electrical Engineering, Aligarh Muslirn university, AMU, 12-13 Feb,

2008

v' K' Chandna, Ruchira. Aneja, "Algorithm for pre-processing multiple data at RTU using GaussianMembership ftlnction", National conference on Emerging irends iningineering and rechnology, Deenbandhnchhotu Rarn universily of science and rechlology, nluit al, Sonipat - 131039 (Haryana), proceedings,26-27
May,2008, pp t7t-175.

2006

v' K' chandna, "Data 
T]llng for po$'er system scADA" National conf-erence on Energy, communication

and computers,Feb 2-4,2006, MAIi Delhi.

2004

V' K' Chandna, "selection of sensors, transducers and communication buses for SCADA network,,, Nationalconference on Automation of Distributed Nerw,orks at Delhi College of Engg. Jan_2004.

2003

v' K' chandna, P. Kumar, Mini S. Thomas, "Implementation of FACTS scheme in SCADA laboratory,,, Allindia Jamia Millia Islamia Conference, Aug_2003.

c nln ranE cation Institu

Ail India council of rechnical Education (AICTE) is an affiliating body for the technical education in India andcurrently there are approximately 3500 Engineering colleges urJuffiliut"d to the body and catering more than12Lal& students all over India. The educaiion sector is facing a transformation phase to cater the need of thesociety at global level. There are many challenges that the institutions facing today are moJ".niration of thesyllabus, providing state ofthe art facilities, interaction with the industry for collaborative projects, generating
funds for providing facilities that matches with. the need of todav and are not inctuded in the syllabus,motivation to the students, overall development of students includingiommunication skills, providing platformfor internship, placement opportunities, motivation to faculty rn"--b"rr, training to faculty members etc. aresome of the prime areas of focus.
Keeping in view the above mentioned challenges in education sector, now there is a need of strategic planningfor each and individual sector for their gto*th. This will provide ample opportunities to develop leadershipqualities among faculty members and also boost the confidence of the stak"t ot,a"., in an entity.
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TEACHING EXPERIENCE:
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28

18

58

t5

sl.

No.

Organisation r'

Institute
About

Institute,

Position

Position

held
Nature of duties /

rvork
Date of
joining

Date of
leaving

I Permanenr PrincipaV

Directdr I
CEO E cell
JECRC

Foundation

Guidance and
delelopment of
Departments,

Accreditation

Evaluator NBA

07-07-201s

) JSS Academy of
Technical

Education

Permanent Professor

and Head

Guidance

der-elopment
and

of the

2t-3-2013 06-07-2015

ITS Engineering

College
Permanent Professor

and Head

Guidance,

developmen!

research activities
etc. Head of

artment

20-3-2013

4. ITS Engineering

College
Permanent Associate

Prof. and

Head

I Gui.lance,

development,

research activities
etc. Head of
departunent

0l-09-201 I

Continued (01-

0l-13)

5 Jamia Millia
Islamia, Central

University, Delhi

Central

Govt. /
Permanent

Assistant

Professor
Teaching.

Der-eloping labs,

Counseling to
students, conducting
lab of SCADA,
Pou'er Electronics,
Establishment of
1abs.

13-10-2006 3r-08-201 1

6. Maharaja Agarsen
Institute of
technology, Delhi

Private /
Permanent

Assistant

Professor

(Associate

Professor in
new scale)

Teaching,

Developing labs,

Counselling to
students, conducting
lab of Electrical
Machines, Power
Electronics, Circuit
Theory,

Establishment of
labs.

18-07 -200s 12-10-2006

7 Raj Kumar Goel
Engg. College,
Ghaziabad.

Private /
Permanent

Assistant

Professor

(Associate

Professor in
new scale)

I Teaching,

I Developing labs,

Counselling to
students, conducting
lab of Electrical
Machines, Basic

t3-07-2004 t7-07-2005 12

Jaipur Engineerin_u

College and

Research Centre,

Jaipur
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8

Courses Taueht at UG/PG level:

Basic Elec-trical Engineering, UG level, Five times. This subject includes the basics of mesh andnodal analysis, application of theorems, viz. Thevenir, xf.tor, Maximum power, Tellegen,compensation, Millman, to dc networks, A.c. rorraurn"otutr,L"ri.r'"io c. and A.c. machines, etc.Network theory, uG level, Five times. This subject inciudes basics of mesh and nodal analysis,application of theorems, viz' Thevenin, Norton, Maximum Power, Tellegen, Compensation, Millman,to ac networks, Transient and steady state analysis, Laplace rrunrro.-, Two port networks. Networksynthesis, etc.

Power Electronics, UG level, three times. This subject includes the general philosophy of powerelectronic devices, the commutation and firing techniques, application of power electronic device asconverter, inverter, chopper, cyclo convertor, and application to aiff"."rrt dc and ac drives, etc.Energy management system, uG level, trvo times. This subject involves the methodology of forecastand basics of SCADA system, etc.
Energy management system, PG level, two times..This subject includes basics of scADA system,

P-11 
o'Y analysis, contingency analysis and application of soft computing techniques to powersystem, etc.

Restructuring of Power system , PG level, onl;,, once. This subject includes the problems associatedwith power system viz. reriab.irity of power ruppiy, FrvDC arra Birvac ,t;"-r, fi;;;;;;;;;", r"*methodology adopted by the industry,privatiziiion, etc.

Ph.D. thesis Guided (3)
1- Annu Govind, "!ow9r euality Assessment ofActive Power Filters for Harmonics Reduction in Distributlon systems,,, in progress since July-2010.

3.

4

5

6

Electrical

Engineering,

Electronics,

Theory,

Establishment

labs.
of

Power

Circuit

8. Inderprastha Engg.
College, Ghaziabad

Prir.ate i
Permanent

Sr. Lecfurer Teaching,

Developing labs,
Counselling to
students, Conducting
1abs, Establishment
of labs, Dy.Head
Examiner of basic
electrical and circuit
theory at U. P. Tech.

15-10-2000 12-07-2004

9. Shri Ram Deo
Baba Kamla Nehru
Engineering 

I

college, Nagpur. 
I

Private /
Permanent

Lecfurer Teaching,

Developing

Counselling

students.

labs,

to

06-09-1997 15-07-1999

10.

(Mah.)

I walchand C;il"c"

I ofEngineering,
Vishrambagh,

Govt. /
Adhoc

Lecturer Teaching,

Developing labs,

Counselling to

students.

01-01-1997 I os-os-rcei

university.
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2' Sunil Kumar Choudhary, "Design and implementation of Intelligent Voltage Source Inverter (VSI) for
UPS" in progress since July-2009.

3' Seema Arora, "Design and Configuration of Multi Structured BPL (broadband over power line)
system, since Jr.rly 2010.

PhD Thesis uated
Ms' Rajkumari K, "Certain inr-estigations on Enhancing and Optimizing task scheduling in cloud
computing", dated 20-10-17, Rer. 1r2rog32o0og, Anna University, chennai.
vinay Barhate, "Adoptive combined Neuro-Fuzzy approach for enhancing of reliability in Transformer
Protection", letter PhD (cell),713, Rashtrasant Tukadoji Maharaj Nagpur University, 2l-04-16 at
Laxminarayan in stifute o f te c hn o I o,ey. Na_epur.

Jyoti Agarwal, "sensorless permanent ma,qnet synchronous motor drive: a comparative study,,, phD
(cell)/l150, 01-06-2018, Rashtrasant Tukadoji Maharaj Nagpur University, 21-04-16 atLaxminarayan
institute of technology, Nagpur

Mr. AShOK KUMAT, RCgd. NO. 1205028 CNtitlcd .,PERFORMANCE 
ANALYSIS AND

OPTIMIZATION oF BANDWIDTH N PASSI\E OPTICAL NETWORKS", punjab technical
University, dated 0 1 -05-20 I 9.

1

2

J

4.

O

o

M.Tech Thesis Supervised (4)
1' Nupur Tripathi, Comparison simulation between sequential and parallel processed scADA system,

M.E. major project, JMI, Delhi, 2009.

The work done in the thesis includes:
a. ' Study ofsequential and parallel processed system.
b' Simulation of fenanty effect using N{ATIAB and simulating the processing time using

sequential method and paralrel processin_e using prv{ATLAB.
c. Simulation of faurt identification algorithm using IT,IATLAB.

2. Mir zahida, Simulation of broadband over po\r'er line system, M.E. major, 2009.

The work done in the thesis includes:
a. Study of Broadband over power lines (or BpL) system.
b' Design of the broadband over power lines system using oFDM rnodulation technique using

MATLAB/SIMULINK environment.
Two papers published

V' K' Chandua, Mir Zahida, "Effect of varying topologies on the performance of Broadban6 over
Power Line", IEEE Transaction on porver nelrvery, vol-25, No. 4, oct. 2010, pp 2371_237s.

V' K' Chandna, Mir Zahida, " Performance of Broadband over Power Line System,,, presentetl at
2010IEEE PES Transmission and Distribution Conference and Exposition, April D-b.,z0l0,inthe
session PSC02Wd2p, No. 2010TD0401, New Orleans, Louisiana, USA.

3' 
il:i:,91-l:xena, 

Srudv of Independent System (iperator (ISo) in Indian Scenario (congestion
Management), M.E. major, 2009.

The work done in the thesis includes:
a. Shrdy of Indian power system scenario.
b' Study of Generation, Transmission and Distribution restructuring and privatization scenario in

India.

c' Simulation of load flow studies and congestion management for a typical four bus system.d. Discussion on the role of Independent System Operatlor (ISO) in Iniian scenario..
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Uttam Kumar, Implementafion of virtual SCADA system using LABVIEW, at Delhi Technical
University, D elhi, 20 12

Expert lectures Taken

(a) Expert lectures taken in the area of oBE and accreditation at various institutes and universities.
(b) Design and configruation of RTU at short-term course on Distributed Automation at Delhi College of

Engineering in year 2003.
(c) Selection of sensors and transducers at short-tenn course on Distributed Automation at Delhi College

of Engineering in year 2003.
(d) Parallel processed SCADA system at MT.Jaipur in the year 200g.
(e) Ergonomics in control cenffe design at NIT Jaipur in the year 200g.
(f) Application of soft-computing techniques to pre-process data at NIT Jaipur in the year 200g.
(g) Expert'lecture at DCE on Intelligent SCADA system during August--0l l through IEEE pES Delhi

Chapter.

(h) Expert lecture on Control Centre Design to Power Grid engineers at JMI during Sep-201I for
certificate course in SCADA system.

a Laboratorv Experience

(i) Setting up teaching and research laboratories

Setting of basic electrical engineering, network theory and power electronics laboratory
at UG level at different engineering colleges and also included MATLAB in thesl
laboratories, so that the analysis results muy b" compared with the experimental results.

qi) Using different types of instruments, systems, computers etc.
While doing research a SCADA software Freeiance-2000 i; used and implemented at UG and pG
level,- different projects to be loaded on AC-200F ABB RISC processor, also implemented
transfer of data from field to computer system via Field BUS, RTu;Ethernet. Alro rr"d aimereni
instrumen(s in the laboratories viz. voltmeters, ammeters, CRO, and other equipments to conduct
various laboratory experiments at UG/pG levei.

BOOKS PUBLISHED:

O
1 Network theory and circuit design in the year 2000 by cyber tech publications.
2' Basics of electrical and electronics engineering queition uanl in the year 2001 by cyber tech

publications.

3. Power systems in the year 2003 by cyber tech publications.
4. Basic electrical engineering, Shubham publicaiion_2005.

COURSES ATTENDED:

1' Short-term course on "Teaching skills and personality development" in 199g at REC Nagpur.2' Short-term course on "Recent trends in instrumentation" at SiIT, Longowal in 1999.3' Short-term course on "Automation in electrical power distribution system,,at DCE from 20-31, Dec,
2004.

MEMBERSHIP:
a. Life membership of |STE (LM-24058), Member tEEE (07)

b. Life member CSl.

c. Promoted to Sr. Member, IEEE from 2011 onwards.
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Biography has been included in Marquis who's who in the world Edttion2}l}.

PROJECTS UNDERTAKEN:
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Colle e and Research Centre
Shri Ram Ki Nangal, Via Sitapura RIICO,Opp. EPIP Gate,

Tonk Road, ]aipur-302 022

Ph. No.0 1 41-277 0232, 27 7 0L20

Fax No.0147-2770803

Calculation 25x rry)
\580/

Points 25

List Attached:

a1

Number of Computers

Required Computer s80

o Available Computer 868

o

V
Session2020-21 (RTU)



o

o

S.No. Name of Lab

No.

of
PC's

Configurarion Software
Licensed

YesAt{o

1 CP- 1 32

Intel H6l ftipset, Intel Corei-3, 2100, 3.lchz,
3M C-ache, k2 GB DDR3 Ram, 1333 Mhz, 320

GB SATA 3.0 Gbps, 7200, D\ID RW, HCL USB

Heavy duty Keyboard, HCL USB 2 butron Optical

Mouse, HCL Digial Colour TFI-I-ED Monitor

18.5', UATX (Dasher)

l,huntu, Windows

XP, Java, Turbo

C++, , Acrobat

reader, Winrar

Yes

2 cP-2 28

Intel H61 Cbip66, Intel Corei-3, 2100, 3.1Ghz,

3M Cadee, ?r? GB DDR3 RaE, 1333 Mhz, 320

GB SATA 3.0 Gbps,7200, DVD RW, HCL USB

Heavy dutv Kevboard, HCL USB 2 button Optical

\{ouse. HCL Digital Colour TFI-LED Monitor

18.5". LA,TX (Dasher)

llbuntu, Windo, ,

Acrobat reader,

Winrar-ws XP, ]ava,

Turbo C-+

Yes

3 cP-3 lo
HCt 18.5" IJDJntel Core A-3220 3.30 Ghz, Intel
H61 Gipset320 GB SATA,2X2 DDR3 RAM,

10/i00/10(tr L', DYD RW

llbuntu, Windows

XP, Java, gcc, Model

Sim, Acrobat reader,
'Winrar

Yes

4 cP-4 ?a
HCt 18.5' LEDJntel Core 13-3220 3.30 Ghz, Intel

H61 Chipset,32O cB SATA,2X2 DDR3 RAM,

I0, l0O'1000 l^an. D\D RW

Windows XP,

Oracle 10g, My Sql

Acrobat reader,

Winrar

Yes

5 cP-5 10

Intel(R) Core(TM) i5-2400 CPU @ 3.10GHz (4

CPUs), 3.1GF{2, DH61WW MB, NVIDIA GeForce

210 Graphics Grd, 8 cB DDR3 RAM, Segate

HDD 5m GB SATA, I-ogitee USB MM iG,
Iogitech USB Mmse, LG D1ID RW, Samsu:rg SA-

300 19.5'LED

Windows 8, MS

office Professonla,

Acrobat reader,

Winrar

Yes

6 CP.6 28

H':::--, i -- :- r-: I,:,RII HlDSa 1, fFT
:: -' -: : -, _..-i H -- -'S! 

_\i,:.use, _tsus

jrii : :',::

Llbuntu, Windows

XP, lava, Turbo

C+-, , Acrobat

reader, Winrar

Yes

7 cP-7 28

HCL PIV 3,0 }IT, 512 DDRtr, HDDSO, 17' TTT,

HCL USB Keyboard, HCt USB Mouse, Asus

865/915 Mts

Ubuntu, Windows

XP, fava, gcc, Model

Sim, Xiline, ,

Acrobat reader,

Winrar

Yes

8 CP-8 28

Inrel H6i Chipser. Inrel Corei-3, 2100. 3.1Ghz,

3\l Cache. l\2 GB DDR3 Ram, 1333 \{hz, 320

CB SnT,{ 3 0 Gbps. 7200, D\D R\\,'. HCL USB

Hea*' dun' Ker board, HCL USB 2 button Optical

lvlouse, HCL Digiul Colour TFI-LED Xrlonitor

18.5", LdTX (Dasher)

Windows XP,

Oracie 10g, My SqI ,

Acrobat reader,

Winrar

Yes

9 IBM Lab 64

HCL Dual-core E-5500@2.80Gh2, G-41 Intel

Chipset \{B, 2GB DDR3 R{M, SATA 160 GB

HDD. D\'.D R\V, HCL I,INI PS 2 KB, HCL USB

OPTICAL \{ouse, HCL 18.5" wide LCD wlth
speaker

Windows XP, ]ava,

Acrobat reader,

Winrar

Yes

10
Robotics

Lab
9

Intel H61 Chipset, Intel Corei-3, 2100, 3.1Ghz,

3\'1 Cache, 2, GB DDR3 Ram, 1333 Mhz, 320

GB SATA 3.0 Gbps, 7200, DVD RW, HCL USB

Heary duty Keyboard, HCL USB 2 button Optical

Mouse, HCL Digital Colour TFT-LED Monitor

18.5", UATX (Dasher)

Windows XP, |ava,

Acrobat reader,

Winrar
Yes



o

o

S.No. Name of Lab

No.

of
PC's

Configuration Software
Licensed

Yes/I.{o

1 CP- 1 32

Intel H61 Chipset, Intel Corei'3, 2100, 3.1Ghz,

3\1 Cache. 2L GB DDR3 Ram. 1333 N{hz. 320

GB S,{T,\ 3.u'r Gbps. 7200, DYD RW, HCL USB

Heas dutr'lievboard. HCL LSB 2 button Optical

\{ouse. HCL Digital Colour TIT-LED Monitor

18.5", u-{TI (Dasher)

Lhuntu, Windows

XP, Java, Turbo

C++, , Acrobat

reader, Wiarar

Yes

2 CP-2 28

Intel H61 Chipset, Intel Corei-3, 2100, 3.1Ghz,

3N'I Cache. Zx2 GB DDR3 Ram, 1333 Mhz, 320

GB SAT,{ 3,0 Gbps. 7200, D\D RW, HCL USB

Hean'dutv Ker-board. HCL LISB 2 button Optical

\lcuse. ilCL i'rgrtal Colour TFT LED N,lonitor

1 0.I 'i-, I '. i lsi-Iar ,

lIbuntu, Windo, ,

Acrobat reader,

Winrarws XP, ]ava,

Turbo C++

Yes

3 CP.3 28

HCL 18.5 LED.Intel Core i3-3220 3.30 Ghz, Intel
H61 Chipset,320 GB SATA, 2X2 DDR3 RAM,

10 100 1000 Lan, D\D RW

lfbuntu, Windows

XP, Java, gcc, Model

Sim, Acrobat reader,
'Winrar

Yes

4 CP-4 )a
HCL 18.5' LED,Intel Core i3-3220 3.30 Ghz, InteI

H51 Chipset.320 GB SATA, 2X2 DDR3 RAM,

1l 1i,l liOu'Lan. D\-D R\!'

Windows XP,

Oracle 10g, My Sql

Acrobat reader.

Winrar

Yes

5 CP-5 10

intei R.. CoreiTlll i5-2400 CPU @ 3.10GHz (4

CPLs;. 3 1GHz, DH61WW MB, NVIDIA GeForce

210 Graphics Card, 8 GB DDR3 RAM, Segate

HDD 500 GB SATA, Logitech USB MM KB,

Logitech USB l{ouse, LG D\D RW, Samsung SA-

300 19.5" LED

Windows 8, MS

office Professonla,

Acrobat reader,

Winrar

Yes

6 CP-6 la
HCT PTV 3.0 }IT, 512 DDRII, HDDBO, 17'TFT

HCL USB Keyboard, HCL USB Mouse, Asus

865/915 MB

tlbuntu, Windows

XP, lava, Turbo

C++, , Acrobat

reader, Winrar

Yes

7 cP-7 28

HCL PNI 3.0 IfI,512 DDRII, HDD8O, 17'TFT,

HCL USB Keyboard, HCL USB Mouse, Asus

865,,',91s \1B

ubuntu,'Windows

XP, fava, gcc, Model

Sim, Xiline, ,

Acrobat reader,
-Winrar

Yes

o CP-8 28

lntel H61 Chipser. inrel Corei 3,2100, 3.1Ghz,

3\1 Cache. 2\2 GB DDR3 Ram, 1333 X{h2,320

GB S-{T-{ 3 0 Gbps. 7200, D\,'D RW, HCL USB

Hearr-dun'Kevboard, HCL USB 2 button Optical

ivlouse, HCL Digital Colour TIT-LED Monitor

18.5", TLATX (Dasher)

Windows XP,

Oracle 10g, My Sql ,

Acrobat reader,

Winrar

Yes

9 IBM Lab 64

HCL Dual-core E-5500@2.80Gh2, G-41 Intel

Chipset IvIB, 2GB DDR3 RAM, SATA 160 GB

HDD, DVD R\V, HCL MN{ PS 2 KB, HCL USB

OPTICAL Nlouse. HCL 18.5" wide LCD with
speaker

Windows XP, |ava,

Acrobat reader,

Winrar

Yes

10
Robotics

Lab
9

lnteI H61 Chipset, Intel Corei-3, 2100, 3.1Ghz,

3\'1 Cache, 2x2 GB DDR3 Ram, 1333 Mhz, 320

GB SATA 3.0 Gbps, 7200, DVD RW, HCL USB

Heary duty Keyboard, HCL USB 2 button Opticai

Mouse, HCL Digital Colour TFT LED Monitor

18.5", u,A.TX (Dasher)

Windows XP, |ava,

Acrobat reader,
'Winrar

Yes



o

o

11.
ln novation

Academy
9

Compaq Dual- Core E5200@2.50GH2, Intel@

Chipset G31 MB,2 GB DDR2 R{M,320 GB

SATA\ HDD, CO\IPAQUSB KB, COMPAQ

LISB Optical \Iouse, LIGHTSCRIBE DVDRW,

BENQTFT LCD 17"

Windows XP, |ava,

Acrobat reader,

Winrar
Yes

12 cP-11 28

Intel H61 Chipset, Intel Corei-3, 2100, 3.1Ghz,

3NI Cache, 2, GB DDR3 Ram, 1333 Mhz, 320

GB SATA 3.0 Gbps, 7200, DVD RW, HCL USB

Hear'-r- dut,v Ke,vboard, HCL USB 2 button Optical

N'Iouse, HCL Digital Colour TFT-LED Monitor

18,5". u-ATX (Dasher)

Windows XP, ]ava,

gcc, Acrobat reader,

Winrar
Yes

13 cP-12 28

Intel H61 Chipset, Intel Corei-3, 2100, 3.1Ghz,

3lU Cache, 2x2 GB DDR3 Ram, 1333 Mhz, 320

GB SAT-{ 3.0 Gbps, 7200, D\''D R\ /, HCL USB

Hearw dutl Kevboard, HCL USB 2 button Optical

Nlouse, HCL Digital Colour TFT-LED Monitor

18.5". u,{TX (Dasher)

Windows XP, fava,

gcc, Acrobat reader,

W-inrar

Yes

14 cP-13 32

Intel 865 Chipser, Intel P IV 2.8 Ghz,1x2 MB

DDR2 Ram, 80 GB SATA, CD R, HCL PS2

Keyboard, HCL USB 2 button Optical Mouse,

HCL TF|-LCD \{onitor 17', UATX (Dasher)

Windows XP, ]ava,

gcc, Acrobat reader,

Winrar
Yes

15 CP-L4 28

Compaq Dual Core E5200@2.50GH2, Intel@

Chipset G31 \'I8,2 GB DDR2 RAM, 320 GB

SATAN HDD, COMPAQUSB KB, COMPAQ

USB Optical X{ouse, LIGHTSCRIBE DVDRW,

BENQTFT-LCD 17"

Windows XP, ]ava,

gcc, Acrobat reader,

Winrar
Yes

16 CP.15 aa

Compaq Dual- Core E5200@2.50GH2, Intel@

Chipset G31 \1B, 2 GB DDR2 RAM,320 GB

SATA\ HDD, COIIPAQUSB KB, COMPAQ

USB Optical \{ouse, LIGHTSCRIBE DVDRW,

BENQTTT LCD i7"

Windows XP, |ava,

gcc, FreeMat,

Acrobat reader,

Winrar

Yes

1"7 cP-18 10

Compaq Dual- Core E5200@2.50GH2, Intel@

Chipset G31 IVIB, 2 GB DDR2 RAM, 320 GB

SATAN HDD, CO\,IPAqUSB KB, COMPAq

USB Optical \{ouse, LIGHTSCRIBE DVDRW,

BENQTFT-LCD 17"

Windows XP, Java,

gcc, Acrobat reader,

Winrar

Yes

1B cP-19 28

HCL 18.5" LED,Intel Core i3-3220 3.30 Ghz, Intel

H61 Chipset,32O GB SATA,2X2 DDR3 RAM,

10'100 1000 Lan, DVD RW

Windows XP, ]ava,

gcc, Acrobat reader,

Winrar
Yes

19 cP-20 28

HCL 18.5'LED,lntel Core i3-3220 3.30 Ghz, Intel

H61 Chipset,32O GB SATA, 2X2 DDR3 RAM,

10/100/1000 Lan, DVD R\ /- (24)

HCL 18.5'LED,Intel Core i3-3220 3.30 Ghz, Intel

H61 Chipset,32O GB SATA, 2X2 DDR3 R{M,
10,1100r'1000 Lan, DVD RW- (4)

Windows XP, ]ava,

gcc, Acrobat reader

Wirrrar

Yes

20 cP-21 28

HCL 18.5" LED,Intel Core i3 3220 3.30 Ghz, Intel

H61 Chipset,320 GB SATA, 2X2 DDR3 RAM,

10/100r1000 Lan, D\lD RW

Windows XP, fava,

gcc, Acrobat reader,

Winrar
Yes

2t cP-22 28

Compaq TFT-LED 18.5', Intel Core i3-3240 3.40

Ghz, Inte1 H61 Chipset,4GB DDR3,500 GB

SATA HDD, USB Keyboard & Mouse, DVD RW

Windows XP, |ava,

gcc, Acrobat reader,

Winrar
Yes

22 CP-23 28

HCL 1B.5" LED, Intel Core i3-2100 3.10 Ghz,

Intel H61 Chipset,32O GB SATA, 2X2 DDR3

RAN'I, 10/100i 1000 Lan, DVD RW-28 PC, HCL

18.5" LCD, Duel-core 2.80 Ghz,G-41Intel

Chipset,160 GB SATA,2 GB DDR3

RAM,10/100/1000 Lan, DVD RW-4 PC

RedHat, Windows

XP, ]ava, gcc,

FreeMat, Acrobat

reader,-Winrar

Yes



23 CP-26 28

Lenovo 17" TFI, Lenovo Dual Core 1.60 Ghz=28,

80GB HDD, 1GB R{N{ DDR-2, DVD Combo - 28

pc, HCL 18.5" LCD, HCL DuaI Core 2.8 Ghz, 160

GB HDD, 2GB RAM DDR-3, 1O/1OO/1OOO LAN,

D\DRW-2PC

Windows XP, ]ava,

gcc, Acrobat reader,

Winrar
Yes

24 cP-27 30

HCL 18.5" LED, Intel Core i3-3220 3.30 Ghz,

Intel H61 Chipset,320 GB SATA, 4 GB DDR3

R*{]tI, D\'D R\\'

Windows XP, |ava,

gcc, Acrobat reader,

Winrar, Oracle 10g

Yes

25 DF-5 30

HCL Dual-core E-5500@2.B0Ghz, G-41 lntel
Chipset \IB, 2GB DDR3 RAM, SATA 160 GB

HDD, D\,'D RW, HCL N,IN,{ PS 2 KB, HCL USB

OPTICAL Mouse, HCL 18.5" wide LCD with
^-^^t-^-

26 DF-B 32

Intel H61 Chipset, Intel Corei-3, 2100, 3.1Ghz,

3N'I Cache, 2, GB DDR3 Ram, 1333 Nfhz, 320

GB SATA 3.0 Gbps. 7200, DYD RW, HCL USB

Hean'dun'Kevboard, HCL USB 2 button Optical

\'Iouse. HCL Digitai Colour TFT-LED \.{onitor

18.5". u-{TX (Dasher;

27 DS-8 32

Compaq Dual- Core E5200@2.50GH2, Intel@

Chipset G31 MB, 2 GB DDR2 RA.NI, 320 GB

SATAN HDD, CON'IPAqUSB KB, COMPAq

USB Optical l\4ouse, LIGHTSCRIBE DVDRW,

BENQTTT-LCD 17"

2B Staff PC 106

29 Se rve r 6
IBN,I Xeon (5)

AIX (1)

Total 868

o

o
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Shri Ram Ki Nangal, Via Sitapura RIICO,Opp. EPIP Gate,

Tonk Road, Jaipur-302 022

Ph. No.0 1 41 -277 0232, 277 0120

Fax No.0147-2770803

Other Facilitv

Available Other Facility i 29

Calculation : 3 X Number of Facility

Points 30

List Attaclted :

V

a

o

Session2020-2I (RTU)

Iaipur Eneineerins Collese and Research Centre



o

o

S.No Other Facility
Avaliable

Facility

(YesA.[o)

1 Drinking water faciiiry Yes

2 Eiectric supply Yes

3 Generator (min 25kva) Yes

4 Sewage disposal Yes

5 'Ielephone facility Yes

6 Vehicle parking stand Yes

7 Institute website with mandatorv disclosure Yes

B Barrier free built environment for disable Yes

9 Safety provisions(Fire and others) Yes

10 General insurance for assets Yes

11 AII weather approach road Yes

1') Notice Boards(General nottce boards & Departmental notice board) Yes

13 ERP for student-institution,parent interaction Yes

14 Transport facilities for staff and srudents Yes

15 Bank/Extension counter facility / Post Yes

16 CCTV Security Yes

17 LCD Facility Yes

t8 (iroup Insurance for emp1o.,'ee Yes

l9 Group Insurance for students Yes

20 Staff quartersAVarden quarters Yes

2l Availability for specially designed toilets for ladies and gents Yes

22 Medical and Counselling Facilities Yes

23 First Aid Facility Yes

24

Establishment of Grievance Redressal Committee in the Institute and

Appointment of ON{BUDS\'I-{\ b1- the Universiry (Regulations,2012

F.No.37-3ilegal2012, dated 25.05.2012)

Yes

25

Establishment of Internal Complaint Committee(ICC) (As Per section 4 of
Sexual Harassment of Women at \\,'orkplace(Prevention, Prohibition and

Act,2013)

Yes

26

Establishment of Committee for SC/ST (As Per the Scheduled Castes and the

Scheduled Tribes(Prevention of Atrocities)act, 1989, No. 33 of 1989,dated

11.09.1989)

Yes

27 Biometric attendence facility for Faculry and Staff Yes

28 Adoptation of any surrounding village to convert into smart village Yes

29 Fire Safety System Yes

30 MOU Yes
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l\utomation Anywhere Academic Alliance Agreement (Non-US)

a

This Academic Alliance Agreement ("Agreement"), dated as of 20th December 2019 (the',Effective
Date"), is entered into by and between Automation Anywhere, lnc., a California corporation with
offices at 633 River Oaks Parkway, San Jose, CA 95134 U.S.A. (hereafter referred to as "AAl"), and
Jaipur Engineering College & Research Centre a Rajasthan / lndia affiliated to Rajasthan Technical
University located at Shri Ram Ki Nagal. via Sitapura RIICO Tonk Road, Jaipur -302022 (hereafter
referred to as "University"). University and AAI are hereafter collectively referred to as the "parties".

WHEREAS, AAI is offering the "Automation Anywhere University Talent Development program", in
which enrolled students of certain universities ("Students") may attend a non-unit lab piacticum
course (the "Course"), taught by a faculty member directly trained and certified by AAI as an AAI
trainer ("Facultv Trainer") in a classroom enabled with AAI software as an AAI Center of Excellence,
after which those trained students may themselves seek accreditation as AAI trainers through testing
with AAI (the "Proqram"),

WHEREAS, University desires to participate in the program.

THEREFORE, for good and valuable consideration as set forth below, the parties agree as follows:

1. Definitions.

"Center of Excellence" or "CoE' rneans the setup of the Software on University equipment by AAI
and provision of Documentation to enable the Faculty Trainer to instruct the Students in the Course.
"Certification" means accreditation by AAI of any Student or Faculty Trainer in the Software as a
result of passing an examinatron provided by AAI for this purpose.

"Documentation" means (a) the manuals, handbooks, and other written materials related to the Use
of the Software, whether in hard copy or soft copy form, that are provided by AAI along with the
Software, and (b) the training materials that the Faculty Trainer witl use in instructing Stirdents as
part of the Course, as such Documentation may be updated by AAI from time to time.
"Software" means AAl s proprietary software in machine-readable, object code form only, related
Documentation, and all modifications made thereto by AAl, and any ,pdates or upgrades that AAI
provides to University, in order for University to provide the Course under this Agreement.

"Use" means the installation, accessing, displaying, and operation of the AAI Software to automate
business processes and tasks.

2 Obligations. The parties agree to each undertake and fully perform during the Term the
following obligations for the success of the Program, and, except as-explicitly stated in Section 2.2,
such obligations will be undertaken at the respective party's sole cost and expense:

2.1 AAI Obligations.

o

AAI Res lities:
AAI-Provide train-thetrai ern COUTSES for S facu eithe Ur n VETSUniversity' S oIty (at ity' premises

remote and ereafterth suchtest faly); and ueSS AA ntrai er certifi tocation thoseculty faculty
ho have mco5 ccessfuu eted US ch nrai n

-Provide e-learnin access to those Students enrolled in the Course
Page 1
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2.2 University Obligations.

University's Responsibi lities
-Have faculty members attend AAI trai n-the-trainer courses, and have those who have
successfu com such course be tested for AAI train-the-trainer certification
-Train Students using only Faculty T
AAI certified trainers:

rainers who at the time of the Student training are already

P rovide Stu dents with th opportu n ity to en ro I n thA UOU rse en ro Stude n ts n th o Course
a nd conduct and overse e Stude nt' c rti ci on n th e Course
-Advise in writing to all enrolled and prospective Students that neither the Student's
completion of the Course nor the Student's Certification provides any assurance of any
em nt a of the to this
-Provide tho phys ca S pa ( ) n eeded fo r Stud U nts to take the Co u rse and to e ngage tn
lea rni n and train certi fi CA ri o n a Ct ities
-As part of providing the physical space(s) , obtain and maintain appropriate insurance
cove as mandated a Iicable la

-Provide and maintain the computers and all related equipment necessa ry for the successful
i ntation and runnin of the CoE
-make the CoE avai abl e for Stude nts to u QA fo r thei r Cou rSe-related earn rng activities, and
have th o US e of the Co E be S u ETVIS ed th o FACU Tra n

-Su encoura e and drive Students to throu h the Cou
-Provide AAI with written f,eedback on Student progress, including any impediments to

rESS and feedback on the Course itself Feedback"
,Take measures ensure that neither the Univers ty its person nel its facu Ity or other

ch Studea nts a fees to enrol n d nd co m lete the Course
-For those Students wh have co m p eted the Course offer and procto f a Certificat on test

AAI rovide d Certifi cat on testi n material S

-Take measures to ensure that the results of each Student's Certification test are true and
accurate, including but not limited to closely proctoring and monitoring student Certification
testin so that cheati or other conditions affectin testi ACCU do not occur;
Reimbu rse AAI for reaso tt a b le costs of travel accom modation S a nd ncidental expenSCS AS

rred AAI resentatives wh ile setti u the CoE

3. Intellectual Property.

3.1 Limited University License Subject to the terms and conditions of this Agreement, AAlgrants
University a limited, non-exclusive. non-transferable, non-production license to Use the Software
during the Term only for University's Use for the express purpose of providing the Course to Students
in connection with Program. For clarity, University may not Use the Software for its own internal use.

Daco )

Revised December 11, 2019 Academic Alliance Agreement

o

o

P de the Software unde the I te in Sectio 3 of thi reemrovr r rcen SE rms n S

-Work with the
Documentation

to set up the CoE, including installing the Software and providingUniversity

-Provide the University with the certifi cation test materials needed to test Students on for
Student's AAI certification

n to those students who have successfully completed the certification
COUTSE

-lssue the AAI certificatio
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o

3.2 Resfrrcfions. The Software is licensed, not sold. Title to the Software and all associated
intellectual property rights are retained by AAI and/or its suppliers. AII rights in the Software not
expressly granted hereunder are reserved. University shall not modify, enhance, translate,
supplement, create derivative works from, reverse engineer, reverse compile or otherwise reduce
the Software to human readable form. University shall not remove any copyright or other proprietary
notices contatned in the Software. University shall not cause or permit: (a) competitive analysis,
benchmarking, or the Use, evaluation or viewing of the Software or Documentation for the purpose
of designing, modifying, or othenvise creating any software program, or any portion thereof, that
performs functions similar to the functions performed by the Software; or (b) any of the following: (i)
copying (except as set forth herein), (ii) sublicensing, or (iii) providing access or other dissemination
of the Software, in whole or in part, to any third party. No right, title or interest in or to any AAI
trademark, service mark, trade name, or logo of AAI or its licensors in granted under this Agreement.

3.3 Warranty Dtsclaimer. AAI DISCLAITMS ALL WARRANTIES AS TO ANY IVTATTER
WHATSOEVER, EITHER EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIN4ITATION, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE, OR NON-INFRINGEMENT, AND THE SOFTWARE IS PROVIDED'AS IS'" TO THE
EXTENT THE LAWS OF UNIVERSIry'S JURISDICTION DO NOT PERMIT SUCH DISCLAIIVER
WITH RESPECT TO THE SOFTWARE AS LICENSED HEREUNDER, AAI PROVIDES ONLY THE
IVINIIVlUI\,I LAWFUL WARRANTY BEYOND THAT WARRANTY EXPRESSLY IVIADE ABOVE AND
DISCLAITVS ALL WARRANTIES TO THE EXTENT PERN/ITTED BY APPLICABLE LAW.

3.4 Publicity; Use of Trademarks.

a. At AAI's discretion, the parties may issue a joint press release in form and
substance reasonably acceptable to each party as promptly as practicable following the Effective
Date. Further, AAI may include University's name on list of schools participating in the Program in

AAI promotional materials including but not limited to AAI's website.

b. This Agreement does not grant either party the right to use the other
party's trademarks except as set out under this Section 3.4(b). Subject to the parties'

respective trademark policies as either posted on the parties' respective websites or available upon

the other party's request (which policies may be amended from time to time in each respective
trademark owner's sole discretion), and the terms and conditions of this Agreement, each party

hereby grants to the other a non-exclusive, non-transferable, and non-sublicensable license to use

its respective trademarks during the Term solely in connection with (a) the joint press release
described in Section B(a) above and (b) the promotion and advertising of the Courses and Program
as more fully set forth in Sections 2.1 and 2.2 under this Agreement.

4. Confidentiality

4.1 Confidential lnformation. "Confidential Information" means with respect to AAI information,
the Documentation, Software, any results of any testing or analysis of the Software or Documentation
by any party and any Feedback regarding the Course, and with respect to any party's information,
all information that: (a) is marked as confidential or proprletary; (b) is disclosed verbally and identified
as confidential or proprietary at the time of disclosure; or (c) by its nature is normally and reasonably
considered confidential.

Revised December 11, 2019

Page 3

P.C. Box 54Ci)*7, San Jose, CA 95164, USA

Academic Alliance Agreement (Non-U S) v1.0

€ 1-rjEi-4-xri-353:i : :'.Lear nin€,(g Autoiitatirt.iAr'tylvhere.conr



Docusign Envelope lD 1 A3444eT -2796-4CDF-9204-EE5DAO6B2745

ALJTCMATE*T{
effiYWE*ffiffiffi

-{.f,:.}: h.:j t*:}#:L

4.2Non-Disc/osureandRestrictionsonllse.Asaresultoftherelationshipenteredintobythe
parties under g,ls ngr;emlnt, Jhe 

parties act<nowteoge that they may from time to time require or

gain access to Confldential lnformation oig,L o1'er"party Jh; receiving party: (a) shall hold all

Confidential lnformation in confidence; 
"(bi 

ttrrrr ,.i the, Confidential information only for the

purposes expressly'p"rriit"o nerein;.(c)'siruii i"p.ouce the confidential lnformation only to the

extent necessary for such purpose; (o) sirarr restrict discrosure of the confidential lnformation to its

employees, consuttarits, ,g";t, unO ,bpr"i"ntatives with a valid need to know in connection with

this Agreement and who a16 bound to prot".itt.,e confidentiarity of such confidentiar rnformation (and

shall advrse such employees, agent, unJi*fresentatives otir,e obligations assumed herein); and

(e) shal not discrose lr 
"rrr" 

to-oe oisctosed the confidentiar rnformation to any third party without

prior written approval of the disclosing party, except as allowed under (d) above'

4.3 confidentiatity Exceptions. The foregoing confidentiarity restrictions shail not appry to

confidentiar rnformation that: (a) is or uecomeJ a p-art of the pubrit domain through no wrongful act

or omission of the receiving party; (b) was In the receiving party's lawful.possession prior to the

disclosure and had nLi o"Jn'obtlined nv1r-r" recerving party eiiher directly or indirectly from the

disclosing party; (c) is lawfully disclosed tt the receiving party by a third party without restriction on

disclosure; (d) is independently developeJ by the receiv-ing party without reference to or reliance on

the confidential lnformation; or (e) that the disclosing party agrees in writing is free of sucho

o

restrictions.

5. lndemnitY.

5.1 lndemnification obligation. Each party (the "lndemnif-yino Partv")w-ill defend the other party'

ancr its emproyees, directors, agents, ,nc i"pi"i"ntat'ueilcottect,uety, the "lndemnified Party"), from

any actuar or threateneJ il iro p-arty craim to ine extent that it arises from: (a)the lndemnifying Party's

breach of its confidenriality obligatrons in slction 4; (b) any alleged infringement by the lndemnifying

party of any third party intellectual property rights; ici tn,i negligent acts' omissions' negligence or

w,rfur misconduct of the rndemnifying pa;y i"n tne'performanc6 of its obligations pursuant to this

Agreement; (d) the taituie of the lnoemnityirlg pady io comply with' and any liabilities arising under'

aiy applicable law (each, a "Claim")'

s.2 tndemnification procedures. The parlies' respectrve indemnification obligations above are

concirtioned on. (a) the tndemnrfred party;;i;glr.," tnoun]nifying Party prompt-written notice of any

Claim; (b) the lndemnrfyrng Party having t"rrt 
"iO 

complete contiol over the defense and settlement

of the claim; (c) the tnde-mnifieo Party provrding assistance in connection with the defense and

set*ement of the craim ai the rndemniiyi'ng party may reasonabry request; and.(d) the lndemnified

party complying with any settlement or iourt trOei made in ionnection with the Claim' The

rnciemnifying party *ir inoLn nify the rnoemnified party against: (i) ail damages, costs, and attorneys'

fees finaly awarded against any of tnem oy a court of colmpetenijurisdiction in any claim under this

Section 5; (ii) all out-of-pocket costs linci,iOing reasonable attorneys' fees) reasonably incurred by

any of them in connection with the defense of tiie craim (other than attorneys' fees and costs incurred

without the lndemnrfyrng Party s consent arter it has accepted defense of such claim); and (iii) if any

Claim arising ,nO"rihi; Seciion is setilel by in" tnO"*nifying Party or with its,approval' then the

rndemnifying party wiil pay any amounts to Lny third party ag-reed io by the rndemnifying Party in

settlement of anY such Claims'

5.3 tndemnification Limitations for Third Party lnfringement claims' An lndemnifying Party will

have no obligation unOu,. this Section S oiotfrerwise sJlely to the extent the claim is based on: (i)

any combinat,on oiy,* lndemnrfying Party's technology, products' or services with technology'

Page 4
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capabilities of any AAI courses or training certifications, AAI products or services, that are
inconsistent with the literature and documentation distributed by AAl.

8.3 Anti-Corruption. The parties each represent and warrant that neither it, nor any of its
subsidiaries, nor any of their respective directors, officers, employees or agents have taken any
action, directly or indirectly, that would constitute a violation, or implicate AAI in a violation, of any
law of any jurisdiction in which it performs business, or of the United States of America, including
without limitation, the Foreign Corrupt Practices Act of 1977, as amended ("FCPA"), and wher6
applicable, any anti-bribery/corruption legislation ("Anti-Briberv Act") enacted by countries in which
it is incorporated as an entity, including, but not limited to, the country or couniries in which it is to
perform under this Agreement (collectively, "Anti-corruption Laws"). University, and, to its knowledge,
its affiliates have conducted their businesses in complrance with such Anti-corruption Laws and have
instituted and maintain policies and procedures designed to ensure, and which are reasonably
expected to continue to ensure. continued compliance therewith.

B'4 Third-Party Software. The Software contains and ts distributed with open source software
that is covered by a different license, and AAI s obligations set forth in this Agreement do not extend
to any such open source software. University agrees that all such open source software shall be
and shall remain subject to the terms and conditions under which it is provided.

8.5 Governing Law and Jurisdiction. This Agreement and all matters relating to this Agreement
shall be governed by, and construed in accordance with the following laws:

1 . lf U niversity is located o utsrde of the U n ited States, then any d ispute arising out or in
connection with this Agreement, including any question regarding its existence, validity
or termination, shall be referred to and finally resolved by arbitration under the LCIA
Rules (the "Rules"), which Rules are deemed to be incorporated by reference into this
clause. The number of arbitrators shall be three. The seat, or legal place, of arbitration
shall be London. The language to be used in the arbitral proceedings shall be English.

2. lfUniversityislocated',,;ithintheUnltedStates,thenthegoverninglawofthis
Agreement shall be the substantive law of Californra. Jurisdiction shall be of the State of
California (without giving eflect to the choice of law principles thereof). Any action based
on or arising out of this Agreement or the Services shall be brought and maintained
exclusively in any state or federal court, in each case located in Santa Clara County.

The parties hereby expressly and irrevocably submits to the jurisdiction of the above-referenced
courts for the purposes of any such action and expressly and irrevocably waives, to the fullest extent
permitted by law, any objection which it may have or hereafter may have to the laying of venue of
any such action brought in any such court and any claim that any such action has been brought in
an inconvenient forum.

8.6 lniunctive Relief. The parties acknowledge that any breach of the confidentiality provisions
or the unauthorized use of a party's intellectual property may result in serious and irreparable injury
to the aggrieved party for which damages may not adequately compensate the aggrieved party. The
parties agree, therefore, that, in addition to any other remedy that the aggrieved party may have, it
shall be entitled to seek equitable injunctive relief without being required to post a bond or other
surety or to prove either actual damages or that damages would be an inadequate remedy.

Page 6
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8.7 Force lvlajeure. A party is not liable under any Agreement for non-performance (other than
failure to pay) caused by events or conditions beyond that party's reasonable control, if the party
makes reasonable efforts to perform.

8.8 Parlies' Relationship. The partles agree that this Agreement is non-exclusive, and no party
will be prevented from entering into similar arrangements with other third parties. The parties are
independent contractors of each other in the performance of the obligations of this Agreement.
Notwithstanding the identification of "Partne/' in this Agreement, neither party will be considered the
legal partner of the other party in any respect, and nothing in this Agreement or in the performance
hereof will create or imply any joint venture, franchisee-franchisor relationship, or principal-agent
relationship between the parties. No party will have any right, power or authority to create any
obligation, express or implied, on behalf of the other party.

8.9 Binding Nature; Assignment. This Agreement shall be binding on the respective parties
thereto and their respective permitted successors and assigns; provided, however, that University
shall not assign, delegate, or otherwise transfer this Agreement or any of its rights or obligations to
a third party without the prior written consent of AAI; any other attempted assignment shall be void.

8.10 lVofices. Ordinary day-to-day operational communications may be conducted by email or
telephone communications. Any other notice required by this Agreement shall be made in writing
and given by (a)personal delivery, (b) prepaid first class, certified mail, return receipt requested, (c)
email (with a duplicate notice sent promptly by one of the other methods in this Section), or (d) courier
service of recognized standing (with confirmation of receipt); in any case to the receiving party,
"Attention: Legal" at its address set forth in the heading to this Agreement, or to a different address
of which the addressee parly has notified the other in accordance with this Section. Any notice given
in conformance with this Section shall be effective upon actual delivery or refusal of delivery.

B.'1'1 Headings. Section headings are included for convenience or reference only and are not
intended to define or limit the scope of any provision of this Agreement and should not be used to
construe or interpret this Agreement.

8.12 Survival; lnterpretation; Severability. All provisions which are intended by their nature to
survive, shall survive such performance, or the expiration or termination of this Agreement, including
without limitation those relating to limitation of liability, and infringement indemnity. Each provision
of this Agreement shall apply to the fullest extent of the law, whether in contract, statute, tort (such
as negligence) or otherwise, notwithstanding the failure of the essential purpose of any remedy. lf
any provision of this Agreement shall for any reason be held illegal or unenforceable, such provision
shall be deemed severable from the remaining provisions of this Agreement and shall in no way
affect or impair the validity or enforceability of the remaining provisions of this Agreement, unless
such omission would frustrate the intent of the parties, in which case this Agreement may be
reformed to give effect to the other provisions hereof.

8.13 Entire Agreement; lulodification and Wavier. This Agreement constitutes the entire
understanding between the pafties with respect to the subject matter hereof, and no other terms or
condittons set forth in any other document provided by University shall be part of any this Agreement
unless specifically accepted by AAI in writing No modification of this Agreement will be binding
unless in writing and signed by an authorized representative of each party. Any express waiver or
failure to exercise promptly any right under this Agreement will not create a continuing waiver or any
expectation of non-enforcement. There are no third-party beneficiaries to this Agreement.
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lN WITNESS WHEREOF, the parties hereto have caused this Agreement to be signed by duly
authorized officers or representatives as of the Effective Date.

AUTOMATION ANYWHERE, INC. UNIVERSITY: Jaipur Engineering College &
Research Centre

f- Doc!Signed by

, hob hoJ.tr
!, -.'..:lg_.g: r,,i:r..By:

Name

Title:

Date:

*i)*i:,:K' *a'^"t^o

gob gaker

VP, Corporate operations

By

Name: Prof. (Dr.) Vinay Kumar Chandha

Title: Principal

Date: 20th December 201g

Email: principal@iecrcmail.com

L/10/2020

o

o

END OF DOCUMENT
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Men:ora ndurn of Understanding

Betr.veerr

Baba Automobile Pvt. Ltd., Jaipur

And

JECRC Foundation, Jaipur

This lVlernorandum of Uncjerstanding {{t/OU) sets the tcrms and understanding

between Baba Automobile P';t. Ltd. and JECRC Foundatio* 'ibr pror,rision of

Autsmobile Center of Excellencr at iECRC College, Jaipur Raj.

This MOU will be applicabie tc arrange the facilities to students of B.Tech and

Dip{onra Mechanical, Eiectrical, Automobile (nlf year} to participate in Automobile

Tra rn in g/lntt: rns h ip.

The above goals vriil be accomplished by unclertaking the following activitiesr

L- That Baba Autonicbile Pvt. Ltd. r.^rilf arrange all the facilities to conduct

automobile train:ng for ail students of B.Tech & Diptonra. fu{*chanical,

Electrical iAll year) students. Details of crrgines whicl"r vrilt be av*ilabh feir

training are as follo,,',,s are mcntioned in tabular forml

2 That all apparatus, engines, tools, shall be arranged by Bab;r Automobile in

the premises ol JICRC Coilege to provide in depth knowlerlge af abovu

enoin,.<

3. Ihat the iraining duraticn v;ill be througlrout thu year is per tir"ne tahle

prc,, idrd b 7 head cf departnrent Uecrc) irrespective of the time.

4. That thc lab space and Cabin space for Autonrobile faculties r,vrll bc prcvicled

by.JECRC Coilege.

5- That an iSC ccrlified certificate or airy othrr study n'lateri;rl r,vill be prnvideri

by Baba Autornobile on tlre completion of training.

6. Maintenance cost cf all components will be boar hy Baba autornohile

7. Some Suneiay ancl holiday ivill be utilizecifor tr.*ining on mutualci:nsent.

o
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List .of L_1g[ce_l g r E ns i n cs

List of 4-rvhceler Engines

T D 
'!A't, urVrvi nu tUrVid t,L i-r- tdra

I 6. Tat:

List Start Car. 3ike, Sceotv.

1ri lvs Victor cne Start Bike.

> LMt Freedom ane Start Bike.

i! Her.olHo*da/Bajaj one Start Bike.

i Mf fteEnES 3=F*Z eAR fsr pna*ical & Overhaulir:g.

Ltgl*pf_tos!,_ile_c_h !! e s,_Aq_qe$_qries.

r lVg[clins N4achinq=

- Gr.rnding rnachln€.

;" eil_tji-09_l4r!!irirl,e,.

- Drilline Mi_qirrrre.

r 0prsn Span ne-r"L!O-Nos.

O

Ar"irii E[fiine Speqiai l-ools.

li{ercds}*hlgtlej"ps!1illq !.i.s

$U-tqrnAti f.JrglSin5:r-a_t 5 p e c i ;J'r.o C r
$ ; whEql_e-r*8jflqrr$jr I slrte nr

A f {r,.cf crr

?-Whecler Engines 4- Wheeler Ingi
1".

2. Honda

8., -tglo H-onda passion.

9. Bajaj Discov*r aligi're,
I 10. Bajaj Platina.

4. t ML Freedom 150 cc engine. 7L.T'rs Sport Engine.

5, 12. Tvs Victor Engine.

5. l'londa Activa Automatic CVT Engine. 13. Hond.: Unicorn Ingina.
7.Scooty Engine. -r4 tutomatic L\fl tngine

4-Wheeler Engines 4- Wheelei"Ingines
8.

t. v-6 9 fularr:ti Suzuki

3 MERCTDES BEI'JZ EI.JG II,,JE. i0. Hyunrlait/erna eRDI Engi*e,

5. A U D i S El\4 I A l_l IC r'.1 r ii c rR :li si": : s 5 I Lr lt,
t] l}l SAFr'\Ri lllS! L 3i;Gr :i!
; t.'lAliriJDR.l:C,-rl: I I FS:_::i3;.;:

15. TATA Truc k 18, ,,: i:e ie r- S ta r

1?

14. Skerria Car [ngine .

Pulsar-220 cc

1. Petrol I"4ARU I' SUZUTI ? {-YLINDER

Petrol

I 
^.nllJ:, ':-' 

j:U,it.

1,-1. llyundaiCar l-tiesel Enginr

.,"t,1
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o

Sleqlta E aff rells-lllipllurql_Me qel

BS-4, SS-6 Svstem

EfU SVstems \&ith TestRie (tcstine bv Laptopsl

S-ECU fqr ilectical Eneg-Sjgdet[
Disk Srake Sltstsm.

Dr!_t4_Elotclyltcm,

CRSlMPFlSystem.

Air bas.svsteni

F A security amount of Rs 5 lakh given to Baba Autonrcbilc.

i security amount 5 Lakh pay at the time of signing Mou {l;y cheqr:e/NEFT/RTGs
in favour of nimesh baba automobile pvt ltd or baba atrtomobile )

(* 
- -. --le-

' L;cijr ity aiiiori rit 5 iaki,s r'i fui rei iu jee r u r-uiiege ;i iire f;r rri ui ii,'ifrij wiiirurlt atty
depreciation.

- 204/0 Amount of total fee received by outside students sirall be share af JECRC
& will be transferrecj to JECRC aic it tlre enci cf nronth and rest 60 % share wilt
be of Baba Automobile.

This MGU is at will may be modified by mutual eonsent *f authorized affjcjals frilnl
Eaba Autcm*hile and JECRC. This MOU shall become effective upcn sig*ature hy the
autherized officials fiorn Baba automabile and JECRC and will rsnrairl in cffect f*r
rninimum one year and can be further extended by mutual c*rsent.

ln the absence sf mutual agreemert hy the auth*rieed *ffirimls fr*m Baba
Automohile and JECRC this MCU strall end after prcvisi*n tif training.

Resuirements

i. Spacc tirl [1r.i'- - '

L Frcuitv Sitring .\:-i.li rrrile c.

l. Srritablr FLrrnitiir.c ibi lr:rgiri,Js
1. Sprue li-rr l-riols
5. Liglrt f'rrcilr{r,
(r. I-lltrtrtct. lrorrrjirtrl- Ilc,i irir-rrnscrl 1rr cr, l!ure .

s.
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Cunri:rt In ft,rn:ltion :

Baba Autaa*bile Pvt- Ltd.

i\{r. Ni]]1esL Baba

Direst*r

Pr*tap H*gar, Jarpur, Rajasthan

Contact: +9 i -87694S592S

UOLCL.,

t- -- -

(Director, Babi: Ltd., (

Counter Signqd Bi,:

Kartik fulr-rlral l li.airing Hcad)

Four-rel;tiorr, Jaipu r )

[,i r

JECRC



CYBER

The n-:emorar:Cun-i cf ,-;'.i:rSla-: -.: ^:r:.'"a::- i.1.-,- : r-iei+.i1 :-,:,,1 :i: i:i' d;ly *l i,4ay
2* i I 3eir,;erin

l-he C'.,t,grC:,S i.'{:S:l , :_- -a:= -..t:: -.!a:.,ja e= a,,_i_:=: ,: i _i tS r,:tj.,.l;.,,..:t-,(J ift
pf{}ul$lnil ifiirlfri,-ai;cn SeCi-.iir:., ::,-,i ,.-S --l -;.a : .aiaa,- ::afii a ;- !-8.:*".-.; 1;;;1ltiy. l*rvlc.r.,u
to;t$ fi$S#ffifii$S aid irel.,:r:teis -a.:) .. :..:a, "j1 

--- s''.=3:..,.'ar.ii i,n.-::j:. Ct:i:::ttlvlt;rw
tsyp;i*s, J*ipur-3i)Z0 13 Ra.ast-e- -. : .

T,xg JfCRC Clrje-e ,.,a_:r ,:-:---.^.::::- i=.:-:€):s -iCRC ic,in,Jat,on l,s
*rl$ffifre# irr *gl*raticnal serv;r:es i:4. -.j :>.1'i,:-.-:: S'- =.:,: -. !'iir:-titi. ., ; S:;,;:;Lfii RllaC)
"l i-,:'r Nl:lC ,'a t.,iir 3(',f ::: tir c:i- ::- i :

1, ?he Frograrn f*r rlhr':i i:,s l.i--r. s : l.ea : :! ::: -:-i:r..,i^ .s'C,y.i.ti:r $ai;nrity lrair,nq
Frogru*nr'' Cf Cyhero|s ,..:! --a :'..-. -s-= j. i--'j=:-; :_,:lar stcu.i:, :t;.7 11i\i; [rro{jr;tYt f{)
jf.{,{t * F ry.;nrlar,i* t si I r :r e I : :i

2." llpt* *r# Iti11* la1ie s::eir:l;:':. t-5 ::.t ---: ;_--::;i-a.l-, i,,;li ce t_:li.:i.*,:J ,.,tt11";.JY"C{1{

Filurrrinli*n aiiBr re!is:ra: ;r :,r i1a :-: * ;

3. #strl tntr ,)firttes iCy'::er:;s a-: -E.-i1 F;:,:-:ai i-i:i1 i hA.,.e ,nuluejl:.. *f rril}d l{} \}n*ar\&**
fj1is fr4trffi*r*ndl,m cJf L;iJers:-:-::,r-r : ... i- 1'r€ 1:*i,::,:l:r ci boir i:ejnn h**nd !.* *tt:wpl ,"t\e

{fil,D'.v,r1s ltJr,n5 .?.)d C--:,: ::.- ^5

4, {&} K*l*p***ir-til'ties cf -rFf,Qrl Fl,;.',.a1:c-,

Th* Jfrfrftf ilr:undt-:ircr :iari

An*i6n;, Fil*Llity arrrJ:.,..o e-i:rus.:St air,J ivillirrg *lu{i*fil **q}r{..,rIrIoi3 fr.ir rhe Traifirr"lE
Pr*Er*rn ',i,rllo {}ft iiniei', ras:--c .,',. ll :ccrdiral. ,ir:* t'.r r.sllgsgi}tfitivf flt Oyh*r*mw f*r lirw
l"lljt tx0q"? Of All rCCU r.C.rf.r:S rC. :a rC,-1 ira:r.,:. : I . {..J..i"1

Tmci"rr^licatr represerlair,,e i;-;r: C_,'ierccs .,,,rll :t't,,:i;:;r:;t^ lh* Ln* tit!^td tllr;#i ,h*ttrlies Lrntr {iay
pfit}r *{}mffi €nc€ meni ..-:f iire ::a :i: re!

l*{el; Cil:i.r(';,S a ^:,4.r=', - _- :1.: r '.1.,rr. , " tJ.l,.lr}) L.l l-.t: ri! i,rJ ) r._j }f ?}j1tf ll*r..tl
f,lr,1leqj1rS l,!.1,: :.t-,-;:. :r.; - -.1 ,i- ^ .,Llr:+:..,,,,r... 

:t ).;:4r d,:t. l*f. i-1 
11r^. 

r,ur...



o

o

fee ,,..,i,1 ile cciie.:e.l :.,' tie CollEE-6 ofie ,..t'eek i:ei;re the

ni :.rU1an- a -;.-. .: irl - i=,.-r rtl

cr cash

ei-it of the irainrrg
nd e Iarl oi trararng

urse fee :2*l-1
i il _"_rDis:cu r:

!

drl$S!.

: * ::: 6\/hrh

t'tr;- .-.."..... ,..

fl r*vltJq tire 1*1ll::,'; - g ::: : - 1-. -. 
:i - a:a -):..: :':j': I {alirircs:

" A p!.iljeciof \';:r-i sc:a?..
. ll,<C \! lr'bA.-;Lj: .: .:.: .:- j:.-: 'r -.i;'ai.r".-':1
" ffiletrci,Access'.',!:^:-: :=:.- :: :-: r::e.iaii) -Vii-ft rl:ir*{*t{*$
- **x1piliet ia|js i",.!- s:]aa.: :i:.::-.:, ,::.lt - 5il

' A l;0 lPsl"' t 'l -

5. Tert:ts cf :,n.-ia^: a:-: =:.:-:..- :-::- -;

T...C, C;si Of ::: ^:: -=-::-lj. 
. ... -::



o

[tr-U U STH t" A. L-,h ilr m _\s L"q prq n'$ r,* ffi iq * h$AI 
-

{trrJtc c o LLEG {' r ff ,,ae x ff:Tw_#:xq

FalltSfi fEL-fI\'{-i I { ti, Jt >

\I5. af -iRTLI{} {i i\i.-

-ri7 1;r'liit_1 i l;:,Lii,:

&

o

;;) 
O"+m . ** q

W#- k{}ff-w &q"

*[*:=:!..d ;i"iri*r$(fd

,.. t
1S



r *- *dff r'tu %

W- fu- # , \w"";4;\ &.ru# wLx6ruw;
";;P|xtrr,:*ux.* :i:m$3

; r:r*{a" Ywx*ry 2*x*. Wrr*x: p=st Expc ri*r..:,;:r::



Pre-requisite SkalHs for Beginns'e loT Lab
TJIfl: cst"ru$',L&s* **s*:uld hrve qree:aE m4ktr rn CSl. tT f t*r ['r [$*,; tr*un,*r*]--:..e rF,.,ei[d tr-quE

{oT' Lah CIatails

F*rr*k T;r;hr:,"]lqliirs$ B'rruH €\E=lrtE rk luT Lab

[" ! *;l!";,-:i' !" .:l';r i'::i::: I lr

i.1*i*'j=**$

o

O

' .: l{i'l:::1'rllL '-1'
-,',i;r1': 

i,''rl

',-ri..i r- iiij,:

.- 1-i I

' ', .:l

s

li,:ri:-

i t,i j

:: 
-:.1,-i 

;11,1,^1,,.. - -

u&

4tff
s\ire*:4y .!ffi4.,;* -q.*${$r=*rE **= S€iT_ iL:= Je.*ffi.{:-- #*;=;,.,ggg.i,r:*m]*t{ * qU- lU*r,**;, **i U

;-t*i lJgr K, ln S;*#,-:steo rhr*nr:+j f .rrsi'c f*;;-; r"*" ,--"",,-i':;;.r_;;;;;l'- 
"16 -r 

"

:"T":rk 
u- c,r."::r$rur:r!r.s *e-,.:Lr-smyr o, prrhun. t"i"*,,J f r,*- t.--,*u ,,^ h._rull;..iF "rr,{r;{]ltffi *aruex*p.g* in *r+c€*l =-:+:= f,s! ? a=<i, H--;;}:r1}i ur' -r*lrr****g. #;rffi;; #;

${t-d{ iltrs **te lttc,.l.iEr -

I ;Ihl rxl;'ttfi$:}" {:*"rhk e{}d'rmgc gt.{,*csrd !}clfk\jiresl ,lr \;qdl i,.d-:l}pr::" a}x:.; vr.1i r} rrerr,L\*
\tii: *lf \ h. I

T.-.,t*g rua*,:ttth, F'c"rs;. itir+ ;iitui a Farfirl luf g1l i',T i,i,*i. ,( "L..{t ., ft-{,1{ffi. .j\; ,.rfi1l'.r" $p-
h..rr*F 

""

tk*li*

Ir ;r-. lr,::r;l: ;,1 i:i :;':r.

3$'.1+){,'-*4 ftd*-

,.N,

I

i;:ilfTi fil =a i*S:{ i:::::r
ti

J6ip:.r,,,,x}Sffiffi



.{. { *u"- *}1=r&trry*

-j.-,

\ :i*i;a$!"r:a*{*x

l,)*tt* fu$r:+im.$i+#

hqifi*trr i5*{t :;,"*li$:::t.1 r#1,€

\b.,:lir

Ht".::t*qi '' ffiti

F*w-r,*q*x$ t* s*5*l= fe E+gla*=r*s &wta ffimffiesx*m t*mfu

3-*t**+mxd$qi*s#$ar+*At*h**ceegi=:ri4i=Jtr==*==,,-ggS.-fi.!{;, TJrs*'+nlt*;dwe*#*,:u:$.Gh$uqu*
u;sr:r,oq.c4i$j,* l:i ril" t-'** Cdir*€- Bqim', *e!et*t+,

fiSxfrw ffi*&*m*e -€= 3=B*I=

O b'rrsk $*rlmer$*gac.rwesid€rce+rei.h€htaSciensrLc-B \i{d#h*Sra,rd.d"at*'*Ir:rxtlr*{s{r-r{:
ixfo ",uiii rl"ii:&Er1 {hrffiE$ fucl di:+rr*-iort +rei e+d'e th*i snre*

'l= lfu,*

R4ft-io" {'i.:q i: t-l{ ii: td;ss!,

L=+i= L€==rix

i- .-+sp

-i=sr==ti*=:

- - -,; ii r :"ri,i."'1-r.l,i:',fl'ixi::l:irl'i,i 11:11:'r,-'tl

o

}S:* $.'*+tx

#&i:: i$
,-,i

1' :;;;;,iri:,ra. t.,;n* i ;,,1,r-,lt11rt

i!+ S*i pgtlt-:lr.;r tpoq: r*tt${im

*lEai: jr-ffii:if:,t*

\.,
4: :. ::ai:;,,, I

t .:.,- .,,.i"

.., r-,j: .,iir
,: :: N;i

\ii..: '.:l d,n/'

:d::



ffi*e*mq mx# FMxp.+*r+=its***ti==

r lr$[,.rranrq tixr* gh.- fffi--"\ Ad f*i{Ei!-,hri-r* tOr:.H r;h er...f ts$o ,:1.

lF{ }1\trt {ri;rt \ .=+Iifi#r,fl:

4 &'?r\{d

S,.& * I'rfll

ll r . llli * )\ r'r ;t ,#c,** .i$:::-.ffi{..

-:x#l$.r.: *ctie. 
=fla

-.6 t ;:;r:,$tr. i-::j:it.i6#!,:i:;$1i."

O [*mh &xweutisn

;#$ 1;i$,t!i+

ffi"{*rffik

3 :'i{{St4:: a+d}:*:=.,S*3j=# N -

I

S:!j,i1it$.+::

:

.=



'ff ww

* * "" tW, ;t " 1#

W" m t wn &*i*" ffi*"ru@ :Lw,ffffi ffi"tu
l@

i:

o ' i, f: i{ ::l:tl1r:.i::;1r.-::: :

o

4* I-{'. 4. &F. ,;Sd 
* oyql .. f'

JH#ffiC fi at$Se,,j,: *$wl,
: .'. "* 4 ?r"i q; lt't*',14,.,^?43i... r

,*{ggr*{+X tWr

!:

*
tirr ! ffi,a;+:Sg "ri'::,,:+rsSmffi

:i$4'$i :.1;

$$f*-: ;.5fffi

i ;;ed

,t :,,o'
t .- ,."::"; -r'i,, al ::l:: ,,/'

&$fu@*rw {; *r"r-r;3.,,*t;

@",Br.
fr,rr

,i $r ::: :i i!; $&"*f ''r:*



Ah*ut F*rmlq Tsan:

a

o

*5i= ;-{=-=

InCranOil Dffi.#,*ffi

\i!-::nj:'\isdNs. ri

'.l],ll:.l.il,.,-|,]}.l.ll.,,.,.*.".:];.,l.]:l-iiii\iJ.:l:.



\ir'- d{JlF #-.ffi"'M:#Il. ;' . ;W1ktr",W-,ffi:s*. t .lt

M Et'1 OFA N DU IT! OL!+"I LIEESTAITI Dl I!.1;

T[II]5 M ENfl OR&}.I D U IY] OF UIIJ D ERSTAH D I H G [" MOU" }

h*hvr';:rl : hf lrl*rr;Lirf r'il1 J(r:.ln'! ; I nt .',ci;:rrt'!'j I .r r rr'l

o

o

-lf l] 7 f t TrFnt fl ! 1L:r.rr'{-.i{Jl! I tr;I rn* lr:f, t'

rir] i uh.jt.l l. t'l t:r,fl BtJ, il i.' I [r,L

C,II ..'ri'r':l! I

i-rll E.f{t:J.;llig

{:iJH{ tlla11a= E-cII'i I

-11 
:,'- I [ ]l'r,,1 t r'l I.,l I,,l :[., I E :r Ir-,,,'.

(t' tr']ir i'r,q,'i.;ra i En{ii", Etl rinl

mil ?' prl -i8 1;11' .re

illii:,E'

lnternational Jffurnal of Scientlflc and EnginEBring

Research {tJSEft}
lr::., ::.r. 1 i:7F-.1. l. H; rF "..tr:,! I lr;Uri-., t. 

* t .' i ij.X, i l.ur

Namu rrf f-0nfErenrE

' 

t.!If nfi,q : lill.l&L,:ll liF f nrf,l l t U f,l l f.l f ,l, Firrl ,r, ;i ':rtl Tr :l il{'JLfjrjt
I {!i_rEll..,ir.t'Lt :i,, r lo l.J:l ( I ( I TDA-icl

f,l'EHf'l,q=1f,H.tL :jL lJl-tHEll;F C'iJ,!['.r,i. iI U IiU l' J't'[H

flr6irn iri ng

.- Ju Ft:rtrr r'.,flt Hnrin"n* r,niI

Dep,arlrrrr'rrI ul Ll"*fi 'r7n i.:r ; nd

intl;t'nrn r.iiilrlr

B*partm,:::r: I u'f i-i;'rlr]t.lti'r 5r-ie nce

ni l-ilil

?r) T tF l('lr,tE rt nt#.

:rinl!l*r ,rt ;h+rtr*

i;.rt.; Iiltt 4rd:;

a
4

4

3

c \f Inl\.fi iOrr llr!,1.t. f],{l.l f Ir -1.,'f L{;lfr'lltl I

irr: rfi-rrrl-.

r

I.FlH,ql'll[At L{ABILITY: II i r,:nd+rs:cirJ -[t.iL

rtrrFrrnsilili-y nnii rihliil;r':irrrl,rl l;ttConferenre

l.-r.rnfarerrr i"*' tiii: r*r:r.

1"he terl,n,rEl C,J

5pfl 15fir 1ll:h.HJ '#lll nnt ;h;re ir lf 1,'-. i1r:rlu:. o' dte Cnn{r:ttn!#rrr' .if; *,nprr{rd :r} {pntrih.i:f, tff t}'ifl

[irru'rriir ciq.'t ;nr,'.

:. ffltrJilEft5f'llF OF lIIiTELLEI.TUAL I-TIIOPEETY: $.il riti:trill:, nr+rly d*';ulu;-'rid 1,ltrl+t'tlii.-' l,iL-],J. itrft-'d rr;.

hrr; ,r,:t l'm L=u .U, ;l t,rr#r:, ,:urrlu.,lrlt.f l:r,rceFdingr, tUl.:1,,: ti;ht, Fr('rit-e'Jrnt p,.-:dr-.r-1,, ;,1',d ;lll +'.;er-,t

L.yp'r,il;rrti ir ,rr,., 1::'-r ..r,t,1 rlI i:r'!' ,'irJ'i, i"!,:n,l'i l.:F'rFloFrtl I'.'lit,-'riil:*1, :'.lt;1, .:r rtht l','rruru,;u h,,,

lJSr:11.

Duing Lh{"tp"tr, *i fhir [rl,.iU, :h* Te: r:ricu, {r.;5li:}flSrrr -;r}ntr a rrur ufir:lJ-tr*e, r*r,r;lti.!rsu. rr,,{r"iilY.'i{if

liur:f.fp tn the l-15[il {11 lji;p i:s n;l'rfl.1 ,:l{l l*ga irr rcn-rr,:,iurr irif ',r t.'rr adr,*rl, s'ilrj urrlJ l'r.,lllxti.1 t .:' lhs

Cc,nf urunt ,l.

,..\
LIi

+:-ii I-I :{' j/d,l
ffi

/i-""
:.;;.!! ;

r--J
ijrdt.E:::-'Ji,piitE". i ?



lnternational Journal of Sciefltifir and Englneering

Rerearch {IJSEH}

.r1!J r.r5; :;:d|};.8 rl;"F "!'1il,l llulrt:rri'!. 'll i,ri:,al J5,!

net iiriLl'r'r-' 'l;crii.;, ur r-',:rlrri in

ni rtir:.

Pa'5f g ! :h.+ ir: di:nr rr' I!; n; ?3t-r-','' 
-. i x il*l- sE.

o

a

bi,

+r

= F=

a

:

:

,

::

i
t

:

jayne Gihhnn

lEr
-'l 3li-]:-i r.iii.*

q,ffif;#,lff*]kr f-fci[,ry- .r& ffff@gn',#.itr trffids&',ffif

6. HOf{ DlScttlMlI,JAT|QN:lj5El s uIn:rr'tt{i -u t.re Frir,ri[-,1,:- tr,rt,?.1 Jrrlurii r'ra llla'+r tqrr]1,t.:cesr lr-.

l.lrij.ft+itnr. {cl,l"t,r-..:, :ifi.'i:.,jr. \'11c e -r'l:Jlu\,:',enr v.'i;.|:uil: rr'g.rr'C it pS"rniraiueh*lr;;.tlrilti{:i tlu- I ll:l+rJ t,r

.rhility. iJtrff,'r'L':tsft1.j, ot'rqr:alilir,r:iir'is it c,:'-u'rriirp j b}, i-:5111 Jirr.li.:'.'atidJuf illlrlir.:Bhl.lr:iJiJ::.

#:fi .j

IrOl ft

,f

J

Ilf

[t"]t',t.]re:-;ce r..l+r u i* jltr-.,r

[;:]
173:1 ir+ rl{i.I

@

,r.rrth u : i lt,S SiEn;ru ir:. i',':t ir sii;r I

u,

rjt,,:r.r:Jit,utrplll:r: ::'*



a

EEi:{ 5

MEMO hANDUfi OT UHDEESTAT.IDIHG

Beivteen

LlvrwlxE (A division sI cADD cEliTftf IRAlr,lil'ijG SErUrCEll

{Ey tir Eojo Fork. jalpur Csnfr*}

JECRC Foundoiion. JAIFLI E

And

O

i

:i

, t .'

l!- I hJi

-"ra:i =ia1.i1:i!:ii;s.l); :ri: f,i:i::::::.!:r t{r$:n:itu li:{ fll1

f, f,yp;!"-r1ii*
:lU- ,"il ,.i...'..i"

-$p;6:l*,tu[:S{gffi.6 * :r:.:r6'gi :}:

I 
* 

-"t*snm. 1"' t"':
'i4; r*$;i, r't"s n ,,i .



o

M EI+IORAHDUM OF U TDEHSTAruSiIU6

u,ili sign a ful()L.l r',,i{}r ,ltjtl}{tl fruur:*la1irirr, Jlipur.

Thir, \"ternt:nnrtllut irJ'l.lndcrstrrndirg hr:rr,:initl.l.rr i$ rfil:*rred rr1;rr *, kJr:LI,, is
rxflde ilfld +h.s$ilt*d +n rlur, J'l''u ,\ug, 11,:lg.

Autornation, ha; t-.,ecume an indisperrsal:h skill requirrd tn fflsk{
and rrndurtiue in thn r.;nrl plpr,4, The crhjectiue of the training

B'+ .iltC Bet,,Tee,n

Pr{nclpal (Er. trlnay Kilmar Chandna), JECRC Founrletion, JEipur, fii:jr.:th*en, fherein after
rrf*ffec as ;JECRC icuncjati,:n" rcFre5cnt,:d hf its tir, t/inty l(r-rllar t-lrilrrdrr* {[:,rinripali, rrrhich
uxpressir:n slrall rncar and inclurir i:s:rrcccssors in +ftice llrl asrigrrr.
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Memorandum of Understanding
Between

JECRC University Jaipur
&

Sambodhi Tech Solutions, Hyderabad

ThisMemorandumofUnderstandingisenteredintothis
between JECRC University, Jaipur,is a private universityTlateo in th@ of Jaiplr, in
Rajasthan (hereinafter referred to as the UniVersity',) - .- -'-'

And

Sambodhi
Training &

Recitals

Tech Solutions, Hyderabad (hereinafter referred "the Company") - Officialo Staffing Vendor for Salesforce.com lndia pvt. L

JECRC University, Jaipur is , providing education in area of Engineering,
Technology, Sciences, and

Sambodhi Tech Solutions is , and development.

The purpose of this MOU is reas of cooperation, benefiting
both the University and the

Areas of Cooperation

To impart Salesforce.com training to the University by the

and students of the

a

o To facil itate regular

Company.

University and the wo
o Company to provide regular active inputs in curriculum revision of the courses

run by the University.

' The University and the Company shall explore the possibilities of mutual
support in their learning, hiring and research requirements based on mutuat
convenience.

' ln no event shall either party be liable for any indirect, incidental, special
consequential damages, including but not limited to loss of profits, revenue,
data or use, incurred by the other party in connection with, arising out of or
under this IMOU save for any such loss suffered resulting from any willful and
grossly negligent act or omission of. either of the parties.

Gonfidentiality: Each party shall maintain complete confidentiality of any information of the
other disclosed during the term of this MOU.

with to
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Terms & Gonditions:

Total number of students: 1 13 students (from JECRC University).

Delivery Period: 100 hours of training - Salesforce.com training which includes CRM,
Admin, and Development along with working on Trailhead modul6s and piojects, as per
detailed document shared with the HOD-|T/CSE.

Commercials: Rs. 4,0OOl- per student.

The trainers deputed by company will be provided free food and accommodation at the
Campus for the said duration.

The trainers will abide by the rules a

Payment: Shall be done as follows:

nd regulations of the Un

50% as advance'i.e. at the
the training.

ning 50% in the middle of

This MOU may be amended n consent of both the parties

This MOU will be effective for Jan.2018

ln Witness Whereof the on the day and year first
hereinabove written under their

o

Registrar,
JECRC University,
Jaipur

A. Harish Nath, CEO
Sambodhi Tech Solutions
Hyderabad

beginning of

3 months from

-



Memorandum of Understanding
Between

JECRC College, Jaipur
&

Sambodhi Tech Solutions, Hyderabad

This Memorandum of Understanding is entered into this 23 day of January 201g by andbetween JECRC colle.ge, Jaipur, is a-private engine"ri;g college affiliatedto RTU Kota andfocated at Shri Ram ki Nangal, via sitapura Rltco Ton[ Road, Jaipur-3g2 022 , Ralasthan(hereinafter referred to as 
,,the 

College,,).

And

a Sambodhi Tech Solutions, Hydera bad (hereinafter
Training & Staffing Vendor for Salesforce

Recitals

JECRC College, Jaipur is a
& fechnology..

Sambodhi Tech Solutions

The purpose of this MOU is with
both the college and the Company.

Areas of Cooperation

To impart Sa
Company.

"the Company") - Official

education in area of Engineering

development.

of cooperation, benefiting

nts of the college by the
o

o ' To facilitate regular interaction between the faculty and student of the college
and the workforce of the Company.

' Company to provide regular active inputs in curriculum revision of the courses
run by the college.

o The college and the Company shall explore the possibilities of mutual supportin their. learning, hiring and research requirements based on mutual
convenience.

' ln no event shall either party be liable for any indirect, incidental, special
consequential damages, including but not limited to loss of profits, revenue,
data or use, incurred by the other party in connection with, arising out of or
under this MOU.save for any such ioss-suffered resulting from any wilful and
grossly negligent act or omission of either of the parties.

Confidentiality: Each party shall maintain complete confidentiality of any information of the
other disclosed during the term of this MOU. ' -' -"

andof

training
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A. Harish Nath, CEO
Sambodhi Tech Solutions
Hyderabad

rr:rl r:t i tr : lr !f I I th r-+:rl.t]I-l hr !.g;h t:r,,ru"ri qt:i* l*r.:r

Terms & Conditions:

Total number of students: 1 10 students (from JECRC college).

Delivery Period: 100 hours of training - Salesforce.com training which includes CRM,Admin, and Development along with working on Trailhead modul6r ,nJ piojects, as per
detailed document shared with the HOD_tT/CSE.

Commercials: Rs. 4,OOOI- per student.

The trainers depiuted by Company will be provided free food and accommodation at the
Campus for the said duration.

The trainers will abide by the rules and regulations of the college.

a Payment: Shall be done as follows:

50% as advance i,e. at the
the training.

aining 50%in the middle of

This MOU may be amended consent of both the parties.

This MOU will be effective for Jan.2018

ln Witness Whereof the parties on the day and year first
hereinabove written under their

o

Registrar,
JECRC College,
Jaipur

beginning of the
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Agreemerr for Frovrding D*rn,enstratr*n ffevises
Eertreen

$iemens Limrted, wilh its reqist=rea'cific= ai 8r;-1e.Auroi'a- Lrioei 21. plat f,lc lfi&il^ ilr Annia
S*sant fi*ad, f{orlr, lr{umhar-a30i;C iherernaiier relerred t,; as 

.,$ienrens,,}

And
Jalpur Engtns6r'nq Coll;ge an: R=ss=.:i C:nire Ic;a1;j at JECRC Campus Sri Ranr (r
Nangal .Vra $itapura RilCo, opc EFiP Geie Tcnk Rcad, Jalnr..:r sfrzazl (h*reinaft*r r*frrred
to as 'lnsiitutE 'l

Vt'hIAgeg $i*rrens intenas to Fiot/ii3 rafiori €cr-ricmanrs i, li-j* lnsliiute f*r ln* purp*r*s of
demonstrati*n durirrg vocaijonal iraininE ci ieaininc

! *ttn Y'/l-*ERf;A$ the in*iituie is oes;rcus cf accepi;ng sucn e{iurprcent 0n an 
**$ r* wh*r* i$

basls for InE purFJSes of ,jerncr,sira:ci :;r":: ,,,cc€iriral lrarnl:-rg or.teachrng
rhe i*rrns and condrtrcns pi'ovideo r1 inis AQreer,ienl are h*r.*by agreeri i:atnva*n rft* p*t1r*s
(si*m*n* ans Jaipur Engineering cciiege anc Reseai"cfi [enlr*J as foil*ws.

i1J Sr*irr*ns shail prcrrice ine €Curpnients iisied h*r*w,ith ihereinaftar refsrreC i,t as the
"EoUronre:tS j to ii:= Ir,Si,:r:: iCr :ne purDOSiS c{ geniOnSt-Atrgn dUlxg r,,c:Sliona;
lrain,ne Or teachlr-rg jt ;S aCreeJ ano Lrderstood thai thrs is a one_time;ifer ard that
nolhln0 clntarned lil inis Agreemeni shali enlrtle thc lnstitute to rer*ive eny iurther

^-.^ a-- -- -equrprnents from srerr':ens 3i an7 lrme fcr ariy pufp0se whatg*ever.
LIST OT EQUI PI,4E I',]TS

1a) 7$D6 1 0't,5BB9g-0RF.O+ L0R +f,,i2G lEEX

{hl 7$J8S1 2-58820- i FA!i 8tsX

toi 7uTs331-sEBgZ-1 BBO/FF LCRX

{?i Aii €qutpmeiits h*vr Seen tesieo by S:ernens an,C are rp*rati*rial in arc*rdance iqith ilre
fr"**clt*nai rrqu,ren*rts c; ii= Eqripr-ient provrd*d, hfr!..i*1_1*r, {hat it iS agr**d th,al:

{a} t'.ii fqL;Lpments are provrCio ny Sr*men$ $lrlrtly sfi a,it "as is srher* ig". ha*r* arrej

O scie'i, ior the puiposes ,:i c.en.,ois:.Eiron 6.ur|nn voca:ronal trar6ing of teacnia!
(lll sieriefi* prrvidrs the Equrpments rn as rs condrtron and dn** nol pr*vrde any oth*r

repres*ntat;*rl* fir lvarraniles (=xpress cr rnip;ierl) r*garding ine f;quiprnent
{c} Si*mens s}"ral} in n* ev*rrt be lraole or responsibie in any *;;n*, ;;*t$cev*r {cr *ny

malfunclt*flrmg *f any cf the Equrpmefit$ afid shatl not h* liahle t* rectif;u lhex*
Equrpm*nia^ ln *as* a*y *l the Equipmentp malf*n*ticn {whelhar cjue rs aftv afit*
an*J *missions cf th* {nstiiute or otherwrsei. lnstrtute shail save. indemnify *nrS nut*
$iem**s harrnless {rorn and against any filairn, prcceeding. acLisn iine, loss. co*r
and ciamages. thr lnstrlt:te shail be iiabl* to rn,Jemnify $renrefis afid sr;ch
rncle mi:rf tcatton

k$

Js:;3r {r',6inu}:ril* f,;il*g* 369 i*g:q4r;i f;6::lrp

:-;r: .,,;:l,: ' :f i ia '::,' :;

: a\yi".,,

- 4r r.r_-i 
-,i

'- v;lirrtl

_-.;-,Ixt j:;${ :*xut*$ $\::.Qg:ri hr t;+*ai .:o '= :',;'i{4S 
. . _ -

\t,.i 
"ii{B}ir;6 

fili**,,tF$. flti* fr;+;* I:r,l Gtr;. ,.i,:riiur ji^. tl* ry ,-,. ,i . .::., ,::r{ " W Str
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irdr Q,^*^-- ^-*li - ! -Lr-{{"*l Drariifrfis s*'#ll i* *c ev+nt be !ia=}e. wheth*r,}iir$i-,&ni ir any in#*rx*iiy *r m f*fitr*frt.
t*tt {in*!udir:g neglige*t:e and statuiary dut"ri #r *t}^**lvrise, i*J ;+r iass rf profrt *r
ra$&fiue, {es,* *f srcdutrfuon. rnt*rrupti*n *l sp*ratr*fis flr f*sx of use" cgst sf caprt*1,
lucs *f int*rest. ioss *f inf*rmatian a*dior daia, fsr fr$*trn$ erisins rrnr"* lfi*tits"ries
COntraCt$ .wtth third perties. loss of pos.,er. veitage irreEutaritres frequency
Flu*t{"ie{F**$, ccst *f purches=d or reFia-em*nt p*lver; o,- ib} {*r a*y insire*t ur
conseqilsntral darnage.

{ej Siernsn*' tstel }i*bility, wh=th*r pursua*t to any r*den"lniry *r in c*ntrsm{. t**i
{in*}udir:g rtep{iger:*e and breach of siatutory duty} *r *thenvise apsing by reason *f
or ,fi fionnectron with this Agreement shail nor exceed rn aggr€gate 1 0% of the scrap
Yffilile *f th* fiquiprn=nt= per event and shall, *fi**r afiy *tr*{.,f?:,st*$ffi*s" tr* }im}tcd im

.-. Gugreuate tCI 1*0% of the cf the scrap vatue of the Equrpr:ents

t t3; institute repres€nis and warrants rhat rt shail use th*se Hqurpm*n:s $t*cliy fnr the
pul'psse of dernonstration for vocalronal trainlng and teacl'rinp p#,:p$ses oniy inslrti;{e
shail noi self c+- u$€ lhese Equrpments rn aRy .ri*nn*r" tnut *Jy'result rn finarrc:al garsrs
{*r {he ln**trrts #r 3r'1y third party. !n case it rs prcved ttrat th* Squrpr:n*n{* ar* betfiff
*Eed for purpose other than demonstratron without lhe ;lrror v,iritren cpnsent tf Sremens

^ ^L- \1In€ s&{?ns sl"**il *e tflfat*{ a= a brea*h cf il=r* t#rffi* *f thi* Agr*er*mni. lfi $N}fih *ess.
lnstitute nhall save indemnify and hold Sremens l'larmiess from and agarnst pny *iarm,
proceer$rnE abtlon, frne. Ioss cost and damages alsnlg -r* rt # r-t*u,-g 

'to 
lny

n,Sncorr-rp{iar'.lce with the terms of thrs Agreement
/: lasir:ute a0rgeS l- ". Sr:r:-:;:s

irnclu*rng ih* rt.-. -;iuat fjrcpe

,i 3irc snali 'fmatn',3* lgi-ri{*l o,.,."{n*r *i *ii ilqurpifl*fils
rl rictis rn surh Equlpr"lrenlJ xnd using such Hqurpnl*fits

for ci*nlonsirair*n d**s noi m
=nY

v,,ay transf*r ine alvn*rship erth*r *f th* ffquipme*in
li";rr:elve3 0r 7fiJ :r,te ieciuar ,rcper:.y righis in ihe Equip,rrr*nt. if an.y eri;on$ cr
ori.rs5,cr,3 ci lnsi,tute r€Suits i,. 'tr,n:E.rer.l or ;ny inipil*g1;*1 ?ra:arl,/ r;Eris ,^ the
ilqurpm*rts l\,riil*:hei. Cul r)Q Ce:-;OnSti;lrCn ,if !1fi8t-..vrS€.r. ilr; lnSt,{r-ll* tlarl Save

o 'fi*enin;iy an* rrnid Sr*rn*ns hai-riess ;lcr anci agarnsl arty cl&,fn, *tu***#ri-ig. **{i*n,
c;st anc Jar*i;,;;5
Ailr*ern*r-ll ar* i.na i,t:/ terrrs gc,,r*rninp the usag* *f rh* f;cuipnignts. &nt

:ir*nfrryJ*fits #r in*iilEiflri *f *d*itionai ti.n-1r shall nar,* to b* e reed rn lvrrirnE ar:d signed i:y
bo{h Safii#$

Sig**if 1.i

lnstit*te \

it 1 *r,fler it nrek* ihe same appirca$ie

*

_ .f- ' ".:! .i f. :,-. r,i ,: i" r j-; i"l fa _) . r ::! , l
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Letter of Undertaking to Siemens Ltei, Gurgaon, HM OG Sy$"
{To be Culy signed and fumished on officiat Letter Head}

. To Whom lt lHay Concern

;;ii;|jH::';]:=.J':. ;,; 
',:r::,"5 ;cn ;,', s g,11r61rs rtii r:r p.cvrng iire prov,crri3

o ff:rff iT: i*::::::*:l )ixi,;;lilx#::[x'H:lil1]iT*
p8fri*s (Stenens lid anc ihe lnsi,tr'.e -licur Engine*ring coilege *no n****1;;;#;;"ci 

I irrb
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Agreement fsr Froviding Demcnsirai.rcn Devrces

Eenreen
$ienrens Llmlted, with its t'*grst*r*d afftr,* eL Birta Aurora. Level 21 Flrt t"{*, 1l&il Dr. A*ni*
Besarrt Road, !'Vorli l,4umbar-4tC030 (herernafier referi"ed tr as SrBrrrens, )

And
Jaipur Engin*er,no college ano ft*search f;*ntr*, lcsat*# at JHCRf; canrpus, $ri K*n: Ki
Nangal 'vra sitapura Rllco, cpr eFtF Ga{*, Tonk Road. Jaipur zilzazl {h*reinafi*r rxf*rr*d
tc as rnStilLIe'J

yt'hirRL4$ $lem*n* iniencis tc pr*vin* yarrsu$ equipm*nt* ta ih* in*tlfi;te f*r rhe purposes of
dEfilonslraticn durir:g v*;atil*al iraining *r t*a*hing

| *,run Y'/l{rRf;A,s the lnstituie ts desirous of acr*ptrng ,$uci1 equrlilin,3rr{ on sfi 
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MEMORANDUM OF UNDERSTANDING

GETTING ASSOCIATED FOR INTELLECTUAL PROPERW ACTIVITIES WITH
JECRCCOLLEGE

ffitffiT#andum 
of understanding (MoU) is made on this Tuesday, the 24thday of Decembe r 2019 by

JECRC college having its main campus address asPlot No. 15-2036 to IS-2039 llanrchandrapura
Industrial Area -laipur. Sitapura. \'-idhani. Rajasthan 303905(hereinafter refered to as .JECRCCollege,,
which expression shall include their subsidiaries, branch 

"d;;r, 
associations, administrator, legal heirs,group institutions, etc.).

AND

verispire Inc', a ca-lifornia, (usA) register'ed companythrough its Indian entity verispireTechnologies pvt. Ltd. (herein after referred.ti as 'verispire';) t uring i-ts offices at c-25, Second Floor,
Sector 8, Noida, uttar Pradesh 201301. rvhich expression rt uit i*tral their subsidiaries, branch offices,
associations. administrator. Iegal heirs. etc.

1. BAGKGROUND:

1'l' verispire is an inteilectual property consulting company engaged in creating valuable
business assets for our clients by safeguarding i=heir int"ti."trul iroo.n, we provide the
best in class and rvide array of intellectual 

-property 
consulting sl.viles to our clients

worldrvide.

1'2' JECRC College has its campus in Jaipur, the capital city of Rajasthan and the famous
tourist and business city in north-western India. The 32-aire JU campus combines unique
classical architecture and thoughtful layout and landscaping to create a perfect learning
ecosystem. JECRC College is driven by the spirit of innovation-led."r.u.th. This is speli
out in infrastructure as rveil as practicei.

l'3' Verispire also conducts hands-on workshops, lecture series and seminars to educate and
train the in-house personnel of companies, iducational institutions, gou..r..rt and semi-
government bodies torvards aspects of creation, management andiommercialization of
IP.

1'4' Whereas, JECRC COLLEGE is 
_desirous of getting associated with Verispire for

Developing Innovation and Research initiatives oistreamlining existing Ip process, if any
with the following primary objectives:

o

1.4.1 Facilitate in developing Ipcurate Labs with ail the activities mentioned in
the proposal and mutually agreed (Annexure A)
Facilitate patent searching, drafting and patent filing.
Facilitate in patent prosecution cycle
Provide complete IP management
Encourage creativity and innovation.
Provide other IP filings (Trademark, Design, copyright, etc), the time taken to
do each task mentioned clearly in Annexure C

r.4.2.

1.4.3.

t.4.4.
1.4.5.

1.4.6.



Organize training programs, seminars, and workshops.
Encourage creativity and innovation.
Recommend initiatives to sensitize and strengthen JECRC college on Ip
verispire rvill Iook out the end to end Ip activities of JECRC coiiege.
Commercialization of Intellectual property.
Recommending and creating Ip policy for Institution

The two parties to the MoU, t'ith the intention of both being legally bound, accept the following
terms and conditions:

2. RESPONSIBILITIES OF VERISPIRE:

2'1' To act as a resource bodl'to handle the complete innovation and research activities of the
JECRC Coilege.

2'2' offer total suppofi and 
-suidance in the field of IP, on a paid and complem entary basis as

the case may be.

o 2.3 To act as a resource bodl' for rendering research & intellectual property training
programs' conducting seminars and workshops including the development oi p.ogru*
structure and module development.
To recommend initiatives to sensitize and strengthen the innovation culture in JECRC
College

2'5' To look after all IP activities (Patent, Trademark, Copyrights, Design) of JECRC College.

RESPONSIBILITIES OF JECRC COLLEGE GROUP OF INSTITUTIONS:

3'l' To provide infrastructure for establishing IP Curate Lab - an Ip Cell powered by
Verispire and administrative support in case required for Ip related activities.3'2' To encourage the faculry members and studenis to associate with sensitization programs
on IP.

1.4.7.

1.4.8.

1.4.9.

1.4.10.

t.4Jr.
1.4.t2.

2.4.

3.

4.

3'3' All other support and assistance that would be required in seamlessl y carryingon all the
activities in IP Curate Lab.

INVOICING

4'!' Verispire will raise an invoice according to the type of project (pricing in annexure).4.2. Verispire will rais-e gn tlvoice for govemment fei in advance ,ira ,rv government filings
or submissions will be done within 3 to 5 working days of receiving inJr.. in VerispirJs

4'3' JECRC College th{l make the payment towards the invoice raised by Verispire within 5' days of receipt of the invoice. In case the payment is delayed for moie ttran ts d* A.;
an interest of l.5Yo per month, on the invoiied amount strail be applicable. 

-- -

4'4' All Invoice will be generated as per mutually agreed price. It is to be noted that the fees
mentioned in the annexure are exclusivr of dsr Ta*"charges and the same rvill be
applied over the fee amounts mentioned in the annexure. 

a- .: -

INTELLECTUAL PROPERTY RIGHTS:

5.1. All intellectual property rights in the training material and the method of training is sole
property of Verispire and will completely vest with Verispire.

o

5



6. COORDINATION AND CONTACT PERSONS:

6.1. For Verispire: The contact person for the purpose of services and support activities
rendered under this MoU ri,il1 be:

Param Doshi

Business Development Executive
Verispire Inc.
Email : param.doshi@verispire.net

Contact: 956008780 i

6.2. The contact person at JECRC COLLEGE for the purpose of support activities under this
MoU will be:

Prof. Manish Jain

Deputy Director, Special projects,

JECRC College

Email : manishj ain.me@.i ecrc. ac.in
Contact: 7229823455

8.2. Verispire shall not, however, be liable for:
a. any payments of claims by employees or associates of JECRC college.
b. discharging any financial commitments made by JECRC College outside the scope

of this MoU and without consulting Verispire Inc.
c. any suit on account of demands and other laws by JECRC Collegewhich have no

nexus with the object of the MoU being entered into.

9. BREACH OF MoU:

Both parties to the MoU will have the right to terminate the MoU, in case the terms and
conditions bf the MoU are violated by either party, by giving written notice of 3 months to the
violating party.

o

o

7, FORCE MAJEURE

In the event of non-fulfillment of the terms and conditions due to any reason of force majeure namely
fires, wars, riots, strikes, natural calamities, etc., neither JECRC College nor Veriipire shall bL
held responsible for any loss or consequential loss.

8. LIABILITIES

8.1. JECRC College shall not, horvever, be liable for:
a. any payments of ciaims by employees or associates of verispire.
b. discharging any financial commitments made by Verispire outside the scope of this

MoU and rvithout consulting JECRC College.
c. any suit on account of demands and other laws by Verispire which have no nexus

with the object of the MoU being entered into.



10. AMENDMENTTO THE MoU

11. PERIOD OF VALIDITY

12. DISPUTE RESOLUTION

Any dispute arising rvith regard to any aspect of this MoU shall be settled through mutual
consultations and agreements b1.the parties to the MoU.

For JECRC College ForVerispire lnc

The obligation of JECRC College and Verispire have been outlined in this MoU. However,
during the operation of the MoU, circumstances may arise which call for alteration or
modifications of this MoU. These modifications/alterations will be mutually discussed and
agreed upon in writing.

This MoU shall be initiallv valid for 3 1'ears from the date of signing the MoU and to be renewed
subsequently by mutual consent of both the parties.

a

Prof. V K Chandna, Principal,
Jaipur Engineering College & Research Centre

Sandesh Aganrual, Sr. Manager,
Verispire lnc.

o
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- College Specific E-mail ID for all lp requirements
- Monthly team-visits for in IpR and collection of IDF
- Initialclass-to-class awareness seminars with teacher

separate for faculty and students as FDPs and SDps on a regular

prosecution

Prior
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Patent Applications(For Universities)

*gb,* IY *slmt*ffi &x\twt*s*,s
Devel of lP Poli

NA

8,000

6,500

14,000Provisional Patent

Search

Application

500

22,000
Complete filing of Provisional Patent

Filed
NA 18,000 18,000

Patent App I ication(Prep aration

Early Publication Request(Can be filed
before scheduled l8 months from time of

Complete

& with

12,500

8,000

2,500

28,000 36,000

15,000

For

Office action

20,000

iECUTION

NA 12,000

000

12,000

23 000

NA 15,000 15,000
RegistrationF of Patent

Certificate
1 000 1,000

Iivery industry must irave a strong
IP Policy to prorect its IP and

safegLrard the compan),'s IP

systern

10000 rNR I0000 rNR

SEARCH &

&

Hearing and Filing response, if required

NA
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Trademark Applications

a

o

Industrial Desi,ens

Trademark Availability Searches per

Trademark Registration (Preparation &
Filing)

mark class with

7,500

700

9,000

NA

16,500

700

Trademark ection

Action 7,000

5,000
ll* -r:--]"'+- --

6,000

fiffi=ffi
7,000NA

I 000

if needed NA 9,000 9,000
Receiving and Foruvardin_g o f Trademark
Re Certificate

NA 1,000 1,000

Preparation & filin_s of Desi_en

application
7.s00 7,500 15,000

NA

NA 7,000

7Industrial

ResponseOffice Action

7 000

7,000
if needed NA 12,000 12,000

Receiving and Forwarding of Design

Certificate
NA 1,000 1,000

L LiterarylArtistic work or s00 7,500 8,000

Copyright Registration Filing



Software Code

2. Audio 2,000 8,500 10,500
J Film

Receiving office action, studying of
objections received and preparing and
filing of appropriate responses at the

Office

000 9,500

5,500

1 500

5,500

Attending hearings, preparing and filin_e
written statements at the Copyrights

if needed

NA 10,000 10,000

Receiving and F of Copy'right
Certificate

NA 1,000 1,000

a
Parale Services

o

AhiruffiwLl{4w" ffi:

3-twffiWw^&rffiW"ffi

As per actuals Project-to-prof ect basis

I Search 3-5 Days
Provisional 5-J Da3,s

Complete Drafting after 15-t8

NA



+ invalidationi\,' aliditl'Search 7-10 Days
5 Freedom to l5-20 Davs
6 Infringernent Anai1.'s is 4-5 Da,vs
7 State of Art Search l5-20 Days
8 Landscape Anall'sis 20-30 Days

*'IPa,vment of services mentioned in Annexure B ivhich rvere not enlisted earlier to occur on a
case-to-case basis.

It is to be noted that the above lbes ale exclusive of GST Tax charges and the same lvill be
applied over the fee amounts mentioned in this document.
+*On filing of more than l0 claims. an extra applicable 1.600 INR Goi,.t. F'ee and 500 lNR
Professional fee
*+On filing of more than 30 sheets on specifications, an extra applicahle 800 INR Govt. Fee and
300 INR Professional Fee
*For PCT and International Filings. t-ee scheclule on rsquest.
**it is also to be noted that trar el arransernents ancJ accommodations wiil be paici and accounted
for by the University

-{)nd *1"f }tx.:tt/,1t ytt

o
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DEPOSIT CONFIRMATION/RENEWAL ADVICE

TYPe ofDePosit Rsident

Deposit AccountNumber 50300100292553

NameandHoldingpattemJAIPURENCCoLLEGEANDRESEARCHCENTRE(So1eo*lrr

CurenoY INDIANRL?EES

Mode of OPeration Al'{l'oNE

Current* Principal Amount Deposit Start Date Period ofDeposit Rate of Interest(7op.a.) Deposit Maturity Date Current* Maturity Amount

724003.00 06 jul 2020 60 months 0 days 5.50 06 Jul 2025 951319.00

Maturity Instructions : Renew Principal + Interest

: 500000.00

: Not Registered

Lien Amomt

Nomimtion

Thank You for banking with Lr.

This is a system generated Advice, hence does not require any SiSnasi

O

o

TDS

theTDS beshallhisisTDS shalldeductible tumish PAN,on Rhich
wiil issuedbe 15G/H andcircularCBDT 0l/t TDStufrherPlease in the abssce ofPAN as per l, cefrificatenote thatl096which is and 30.09% in case ofNRO

Ac! 2009 wefD1.1.2010,

in a year. ln
ofdays.i.e.

case, the deposit is spread

366 days in a leap year &
leap or a

365 days ma

For renewed deposits, the Dew

effect on TDS. apPlY).

ion uithdra*able Fi\ed Deposits (-{Dolicable for Rcsident and non residcl-t}

. The Deposis cannot be closed b] lhe depositor before expiry oflhe lenure. However, the Bant @y allow preMm

Or

The The of Original

Banl(.

for which deposit has

Mrturity lnstructions:

For Office Use only:

Liquidation Inshctions
Liquidation
Credit AccountNo.
Issue Pay order favouring

Date ofLiquidation

On Matudty / Premature withdrawal

',r'ile "ra-id*li&}ft 
n{] y('*r'#*ri s

srgnsNrc(s)

frcm the taxable

In case fom

To

every quarttr,

premaorely to

xiii br oi.:2Cr as cs <lxlc {f a!.xrt|n8 l*i :tl oxd &at{\'* ihp{$s, il{:

,nll iT lrli! The curent rales

Financial Year. Futlfl,
RD per

TDS is

od of tbe
. In case deposil prior to

:l lurliidti ,),'irirr,i

have TDS
Deposit Ilsumnce

$Dr rri inc{l!:re oi lrlrru:r; lieli ir}ich tl) lras a'een
of th6e

d.rliiri.ii ri S.r,r.rwill
the deposit.

']),r \01

OD is providEd with 90% is not allowed.

Year exceeds INR

be credited to .

Deposj6.

FD will

in respect to change

changes-
. Please Ignore lhis

herein. In case of
advice Iilou have redeemed or rene*ed this deposit on or after the maMiry date as mentioned

one . Renewals

be submined

be effeciii'e
same.

15G,'H,

be submifted for every tlxed
15G,'II days.

interest will not be paid ifthe deposlt is premaurely wilhdmM before completion of I year'

l'om to Nzus

TDS is not

from

1S

/ rene*ed is pe. sppii&irie T.li, Bfltk risillg9 rh,r ri!IL \r isiirii 1ll. srtr1o (rfll c.r.cir (lenlli
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En
a

C e and earch Ceenn e

Shri Ram Ki Nangal, Via Sitapura RIICO, Opp. EpIp Gare,

Tonk Road, ]aipur-302 022

Ph. No.0 1 47 -277 0232, 272 0t20
Fax No.0147-2770803

Nati on aI,/I nte rnational

c onfe re nc e s/Tyo rksh op/FD P s/srrPs organiz e d

) tO National / Intemational Conferences 1 \\'orkshops,trDPs / STTPs organized - at JECRC, Jaipur

9

10

11

1l

S.

No.

Topic Date In association

rvith
Experts Category

and lnro\,at1on in
civil

05 March
2020

IJCRT National

Conference
2 Furistic Trends in Mechanical 5-6 March 20 NCFTME-20 National

Conference
a
J National Confenrence on

Information Technologl' &
security Applications 2020

7 March

2020

ACM chapter National

Conference

4 Recent Advancement in

Communication, Optics and

Nano-Science "RACON-201 0"

lIarch -5-6,

2020

OSA National

Conference

5 National Conference on

Contemporary Issues in
Computer Technology

March 7,

2020

CSI National
Conference

6

)
2nd national Conference on

"Recent Trends and Smart

Technologies in Electrical
Engineering"

March 7,

2020

IJETAE National

Conference

7 Don't consume Excess Fuel, as

Environment protection is our
Responsibility

|an29,2020 Ministry of
Petroleum

Natural Gas

(MoPNG),
GAIL India
Ltd.

Major Deepak Gupta,

DY Director, PCRA
Mr Pankaj Shristava,

DGM,Marketing GAIL
Mr P.KDey,GM,
Training,GAIL

Workshop

8 hands on practice

workshop on Angular JS node

One day 18 Feb 2020 DVS

Industrial Hub

technologies

Jaipur

Mr. Mahendra Pal,

Trainer & Programmer

Workshop

IT Hackathon 3.0 26 Sept2019 Workshop
VIRTUAL LAB SOFTWARE 20th Aug.,

2019

Virtual Labs

India
Mr. Ashish Ranjan and

Mr. RajatKumar Jha

Workshop

IOT enabled energy efficient
Systems

19th Feb.,

2020

Techienest

India Pr.t Ltd
Mr. Siddharth Singh Workshop

Applications of Machine

Learning
24thFeb.,

2020

Code Planet

Technologies

Mr. Parth Maheswari Workshop

Ethical Hackins 4rh -5fh f-wher (-rrrp l\fr Qonoaaf /-h^-ro \I/nrLo1"^-1-l

a

I



March, 2020 Technologies
t4 Workshop on Data Science 4th March,

2020
kvch-Oracle

WDP,Noida
Mr. Manish Kumar
(General Manager &
Data Science Expert)

Workshop

Workshop on

$At.r-"sFO{tcH.ufi&{
2nd March,

2020

Technoglobe

P\4 Ltd,
Jaipur

Mr. Athar Ahmad
(Technical Head &
Trainer)

Workshop

16 Workshop on Ethical Hacking 2nd March,

2020
CyberCure

Technologies

P\,1. Ltd.,

Jaipur

Mr. Abhishek Bharti

Qrletwork Analyst)
Workshop

Workshop on Machine Learnin_e

with Data Science

23rd January,

2020

Technoglobe

P\4 Ltd,

Jaipur

Dr. Cherryjain
(Business Head &
Artifi cial Intelligence
Trainer

Workshop

18 Workshop on Digital Marketing 4th-5th

October.

20t9

Grass

Solutions Pvt.

Ltd.. Jaipur

Mr. Abhay Ranjan
(Digital Marketing

!4pert & Consultant)

Workshop

t9 Workshop on Cyber Securitl 6rh

September,

2019

CYBEROPS

InfoSec LLP,

Jaipur

Mr. AnshulPatidar
(Business Development

Executive)

Workshop

20 Workshop on PYTHON rvith
MACHINE LEANING

22nd August
2019

Techinest Prt.
Ltd., Jaipur

Mr. Siddharth Singh
(Business Head &
Artifi cial Ingelligence

Trainer)

Workshop

2t Workshop on Intemet of things 23td
Augus!20i9

Ducat

Education

Pr,t. Ltd.,

Noida

Mr. Furkhan Ali (Senior

marketing Executive &
IOT Expert

Workshop

22 IOT in Manufacturing NITTTR,

Chandisarh
FDPs STTPs

23 Student Evaluation j-7 Feb 2020 NITTTR,

Chandigarh
FDPs STTPs

a

o

Document Attached:

Point 80

Session 2020-21 (RTU)

15

17

6-i0 Jan

2020
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A one-day workshop on Virtual Labs was organized successfully on Z}I}s/ilolg at ;aipur Engineering

College and Research Centre, Jaipur for faculty members and students from respective disciplines

(csE/lT, EcE, EE, ME and First year) by virtuat Labs team, llT Delhi. virtual Labs mentors for this

workshop were Mr. Ashish Ranian and Mr. Rajat KumarJha. Total473 students and G faculty members

attended the workshop.

The detailed report of the workshop is given below:

i

a

r
:I
:

No. of

Experiments

performed

(A,

No of

Students

attended

(B)

No of

Faculties

attended

(cl

09.30

12.30

Characterize the

temperature sensor

Cha racterize the LVDT

3D sca nn ing

lmpact test on

cantilever Modal

a na lysis

Position analysis of

Grash of four bar .

mechanism

Position analysis of

NonGrash of four bar

mechanism

Vl characteristics of a

diode

Study of sampling

theorem, effect of

undersampling

Session Time Discipline Experiments Demonstrated

Hands

on

Usage

B 152 4 1248

1 ME and

ECE

Total

A*{B+C}

L248



Session Discipline Experiments Demonstrated

No of

Students

attended

(x)

No of

Faculties

attended

(Y)

1.

11.30

L23A

ECE, EE, ME

& csE/rT

. Kirchhoff's Liiw

. Acid Base Titration

. Rotating magnetic field behavior in

two coils

L6L L

2

01.30

03.00

ECE, EE, ME

& csE/rT

. Kirchhoff's Law

. Acid Base Titration

. RotatinB magnetic field behavior in

two coils

. Rotating magnetic field behavior in

three coils

160 L

Total attendees

(x+Y!

323

)

a

:I
:

*NOTE: Photographs of this workshop wilt be submitted seporately.

Nodal Coordinator Head of the lnstitute
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o

Event

Category

Area

Date & Time
Venue

Expert

Company Profile

CompanyAddress :

Company Contact :

WORKSHOP ON ETHICAL HACKING

Workshop on ETHICAL HACKING

Workshop

Computer Networks
Monday, Ivlar.4t-5th ,ZOZO LZ:30 pM to 3:30 pM

Seminar Hall, C-Bloch IECRC, faipur

Mr. Sangeet Chopra
Well Known Ethical Hacker
Senior Network Analyst
CyberCure Technologies pvt. Ltd., Ghaziabad

Contact: +91-95SS5 5997 9
E - m ai l : ;t\-t t 

t i.ls lt ;,t y ti' {.t! r.: r; I;s t: r t: zt r *: .. t rt

cyber cure Technologies "Leading the way in Information security,', founded by
a- group of security experts with the keen motive of Spreading awareness about
the Information Security and safeguarding the upcoming future of India from
DigitalFrauds.
At Cyber cure, students are brought face to face with the growing Technological
changes, their consequences & related threats by way ofslort sessions, training
and are also provided long term training piograms. our experienced and
qualified professionals help students gain handr-on' urp..ience and in_depth
practical knowledge.
Cyber Cure Technologies being a knowledge platform also believes in sharing its
domain expertise through its various programs such as workshops, gu"est_
lectures and many more.
We have a partnership cell to incubate with a Technical Institute or college as
focal point for better interaction between the institution and industry ,ria to
develop industry oriented minds and skill sets in upcoming graduates.

c
cybercure Technologies pvt. Ltd., cs-4,2nd Floor, chandni plaza
Gyan Khand -1, Indirapuram,Ghaziabad[NCR) _ZOLOL 
+91-9555550880

E-mail: info@cybercure.in



JAIPUR ENGINEERING COTLEGE AND RESEARCH CENTRE, IAIPUR
DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING

Event

Category

Area

PO's Covered

PSO Covered

Date & Time
Venue

Expert 1

Expert 2

Company Profile

WORKSHOP ON DATA SCIENCE

; Workshop on DATA SCIENCE

: Workshop

: Machine Learning

: P03, PO5, PO6, P010

: PS02

: Wednesday, March4th ,ZOZO 12:30 pM to 3:30 pM

: IBM Lab, A-Block IECRC, faipur

Mr. Manish Kumar
General Manager & Data Science Expert
Kvch-0racle WDP, Noida

Contact: +9 L-9 6259239 60
E-mail:nranish @kvch,irr

Mr. SourabhTaneja

Senior Software Developer and Trainer
Kvch-Oracle WDP, Noida

Contact: +9 1-90505898S8
E-mail: saurabh@kvch.in

The Oracle Workforce Development program (WDPJ
insiitt-iiions around tire rvorld prepare a new generation
t]:e n-crkfoi'ce tyith the rnost in-denand Oracle Skills.

Bt' enabiing i.ou to offer aulhorized oracle Training conlent as a part of your
existing degiee prograrns, students can learn those ciesiral:le job ikills required
for increasiltgl;,' competitive ,"vork environrnent. ?ire prograni also adrlresies the
grcr"ir.rg sirortage cl skilled ernployees in the global technology industry by
ailoi.,'ing vau to offer Oracie authorized training.

KVCH n'as established in 1991.I(VCH is committed to impart inclustry orienteil
training pi'ograms to produce rvorld class technically souncl ffianpower so that
they g3ri rneet the industry requirements. \,ve are oracle wDp partner for
conducting the Industrial Training progrant on Live projects

C-109, Sector -2 Noida -ZOL3ILU.P. (INDIA)

helps educational
of IT specialists to enter

o

CompanyAddress :



,AIPUR ENGINEERING COLLEGE AND RESEARCH CENTRE, JAIPUR
DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING

o

Event

Category

Area

PO's Covered

PSO Covered

Date & Time

Venue

Expert

Company Profile

CompanyAddress :

WORKSHOP ON SALESFORCE,COM

; Worl<shop on SALESFORCE.COM

: Workshop

: Cloud Technology

: PO3, PO5, PO6, PO10

: PSO2

: Monday,Mar.Znd,2020 09:00 AM to 12:00 pM

: IBM Lab, A-Block JECRC, faipur

Mr. Athar Ahmad
Technical Head & Trainer
TechnoglobePr,t. Ltd,, Jaipur

Contact: +9 L-829 0997 BZ 6
E-mail:a:h.i i'l9 i rr@hl:m;t il.r:un:

Techloglabe Iinternational Accreclited 0rganizatirir: IA0 Authorizeij InstitutionJ
is a Flagship cf \;Sl'i infotech rvhich is a Government ol Rajasthan r"egistereci &
IS0 900i;2008 certified offshore software Devek:pment & IT' Training ancl
Place*ent compan5, established in 2001. we are the same company thit has
drir.en TATA-CIIC & a]so HCL Learning Ltci in jaipur from year 2005 to 2016.

Technoglobe is authorizecl p*rtner of HPE (l{ervlett Facknrd [,ntcrprisc),
IfrCRoSoFT, ADOBE, AUT0DESK, Col!f,PTIA, IIJT-TEAMLEASE &
}IO\STER.CO}I

Techiioglobe emplcys highly qualified professionals with ph.D, M.Tech, B.Tech,
MCA, BCA, BBA, 1t4BA and many other streams. we have a highly quaiifiecl ancl
experienced team comprising education exllerts, suhject matter experts,
instructional designers, qualily experts, Academic aclvisors, experienced
Placeirent officers, Project Mairagers, skillful trainers &'llearn Ieaders.

Gopalpura Bypass (HO)
405, Bhandari Hospital corner, Jaipur. Rajasthan [TNDIA) Mob: 99285s6083

CompanyContact : +9I-9829140090,+91-9928556083

o

E-mail: training.technoglobe@gmail.com



JAIPUR ENGINEERING COLTEGE AND RESEARCH CENTRE, IAIPUR
DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING

WORKSHOP ON ETHICAT HACKING

o

Event

Category

Area

PO's Covered

PSO Covered

Date & Time
Venue

Expert

Company Profile

CompanyAddress :

Company Contact :

; Workshop on ETHICAL HACKING

: Workshop

: Computer Networks
: PO3, POs, P06, P010

: PS02

: Monday, Mar.2"d,20ZA 12:30 pM to 3:30 pM

: IBM Lab, A-Block, JECRC, Jaipur

Mr, AbhishekBharti
Network Analyst
CyberCure Technologies pvt, Ltd. , faipur

Contact: +91-95 555 5997 9
E-mail:,-l j--1: i L]: a l'ti@cvberlu r.c..i ri

cyber cure Technologies "Leading the way in Information security',, founded by
a group of security experts with the keen motive of Spreading awareness about
the Information Security and Safeguarding the upcoming future of India from
DigitalFrauds.
At cyber cure, students are brought face to face with the growing Technological
changes, their consequences & related threats by way ofsilort sessions, training
and are also provided Iong term training piog.i*s. our experienced and
qualified professionals help students gain hands on' experience and in-depth
practical knowledge.
Cyber Cure Technologies being a knowledge platform also believes in sharing its
domain expertise through its various programs such as workshops, gu-est-
lectures and many more.
We have a partnership cell to incubate with a Technical Institute or college as
focal point for better interaction between the institution and industry urid to
develop industry oriented minds and skill sets in upcoming graduates.

cybercure Technologies pvt. Ltd. ,cs-4,2nd FIoor, chandni praza

GyanKhand -1, Indirapuram,Ghaziabad[NCRJ -201,01,4
+9 1-95 55550880

E-mail: info @ cyb ercure.in

o



JAIPUR ENGINEERING COLLEGE AND RESEARCH CENTRE, 

'AIPUR. DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING

WORKSHOP ON MACHINE LEARNING with DATA SCTENCE

o

Event

Category

Area

PO's Covered

PSO Covered

Date &Time
Venue

Expert

Company Profile

CompanyAddress :

; Workshop on MACHINE LEARNING with DATA SCIENCE

: Workshop

: Machine Learning

: P03, PO5, P06, PO10

: PSO2

: Thursday,lan.23,a ,2020 09:00 AM to 3:30 pM

: IBM Lab, A-BIoch JECRC, Jaipur

Dr. Cherry Jain
Business Head & Artificial Intelligence Trainer
TechnoglobePW. Ltd.., f aipur

Contact: +97-9829140090
E-mail: i: li e l_;.iaint)7 {ti!,,;:3wtil.r: * rut

+9 7-9829 740090, +9 1- 99ZBSS 6083

E-mail: training.technoglobe(Egmail.com

Tech*oglobe flnternational Accredited Organization IAO Auttrorized Institution]
is a Flagship of VSM Infotech which is a dovernment of Rajasthan registered {i.
ISo 9001:2s08 certified offshore software Development & IT Training and
Placement company established in 2001. we are the same company thit has
driven TATA-CMC & also HCL Learning Ltd in |aipur from year z}as rc zal6.
Technaglobe is authorized partner of tIpE (Hervlett packard Enterprise),
lVtrCROSOtr'T, ADOBT, AUTODESK, COMPTIA, IIJT.TEAMLEASE ii
MONSTER.COM

Te-ch*oglobe employs highly qualified professionals with ph.D, M.Tech, B.Tech,
MCA, BCA, BBA, MBA and manSr other streams. we have a highly qualified and
experienced team comprising education experts, subject matter experts,
instructional designers, quality experts, Academic advisors, experienced
Piacement officers, Project Managers, skiliful trainers & Team leaders. 

'

Gopalpwa Bypass (HO)
405, Bhandari Hospital corner, faipur. Rajasthan [tNDIA) Mob: 9928556083

o

Company Contact :



IAIPUR ENGINEERING COLTEGE AND RESEARCH CENTRE, IAIPUR
DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING

2-Day WORKSHOP ON DIGITAL MARKETTNG

O Expert

Event

Category

Area

PO's Covered

PSO Covered

Date &Time
Venue

Trainer Profile:

: Workshop on Digital Marketing
: Workshop

: Computer Networking

: P03, P05, P06, PO10

: PSO1

: 04-05 October, 2019 9:00 AM to 3:00 pM

: IBM Lab, A-Blocll ]ECRC, Jaipur

: Mr. AbhayRanjan
Digital Marketing Expert & Consultant
Grras Solutions pvl Ltd., faipur

Website: wwwabhayranian.com
Contact: +9 L-992909 6928
E-mail : abhayr.anjan53 @gmail.com

AbhayRanjan is Digital Marketer, lnfluencer, Trainer, Motivational Speaker,

Youtuber& Blogger based at Jaipur. He has five years of experience in digitat

marketing. He has trained around 2oo+ trainee on the field of digital marketing.

currently, He is managing many onrine ventures rike SEocomnanyJaipur.com

, Digicite'com . Examscale'com.He has a strong presence over the internet and also,

he is very active on the internet. He has answered 500+ questions on euora, out of
them; many are top answers and come in euora digest. He has created 100+ videos

on YouTube about digital marketing. He has written 100+ blog posts. He has also a

good presence on Instagram and Linkedln. He blogs about digital marketing tips at

his blog AbhayRanjan.com.

As a digital marketing .trainer, He delivers quality digital marketing training to
students, professionals, housewives & who so ever wants to make a career in digital

marketing or wants to grow his business online, or wants to do personal branding.

o



JAIPUR ENGINEERING COLLEGE AND RESEARCH CENTRE,IAIPUR
DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING

Event

Category

Area

PO's Covered

PSO Covered

Date & Time
Venue

o Expert 1

Expert 2

Company Profile:

CompanyAddress :

Company Contact :

o

WORKSHOP ON CYBER SECURITY

: Workshop on Cyber Security

: Workshop

: Computer Networking and Cyber Security
: PO3, P05, PO6, P010

: PSO1

: Friday, Sept. 06tr,, 2019 10:00 AM to 1:00 pM

: IBM Lab, A-BIoch IECRC, faipur

Mr, AnshulPatidar
Business Development Executive
CYBER0PS InfoSec LLp, faipur

Contact: +91-7 97 6BOtt6S
E-mail: anshul(0clrberops,in

Mr. PalashVerma

Information Security Analyst
CYBER0PS InfoSec LLp, faipur

Contact: +9L-9 116117 17 0
E-mail: palash(Ecyberops.in

Cyberops is India's leading organization in the field of Information security.

Advancement in technology and interconnected business ecosystems has combined to
increase exposure to cyber attacks. We aim to digitally shield the cyberspace by offering

various products and services. We are hovering to influence our proficienry and global

foo@rint in the field of information security and ryber crime investigation

We foster certified trainings on Information Security and provide penetration testing for
security audits, and Cyber Crime Investigation seryices for various sectors to meet their
specific needs.

1-Ao vishveshwarya Nagar, GoparpuraBypass, faipur- 3ozoLg, Rajasthan, India

0141- 27 634L1 / +9 1- 9BB 7s 06 687E-mail: training@ cyberops.in



Event Workshop on Internet of

Area Embedded
PO's Covered PO2, PO3, P05, PO6, PO 10
PSO Covered PSO2

Date & Time Aug. 23,a,2079 09:00 AM to 3:30 pM
Venue IBM Lab, A-Block, JECRC, Jaipur

Expert Mr. Furkhan AIi
Senior marketing Executive & IOT Expert
Ducat Education Pvt. Ltd., Noida

Contact: +91-9871055180
E-mail :fu rkhanaliducat@gmail.com

IAIPUR ENGINEERING COLLEGE AND RESEARCH CENTRE,IAIPUR
PEPARTMENT OF COMPUTER SCIENCE & ENGINEERING

WORKSHOP ON INTERNET OF THINGS

a

a

Company Profile: Getting a job is as difficult as beating the crowd because being in the corporate world
demands a lot from the applicant beciuse of which the applicarits are putting their best,
which results in the increment of difficulty level. You .in ,"" each and every thing is
connected but the solution ofthis problem is either spending years to reach to a desired
position or come to Ducat. At Ducat we provide the entire ,i"."rrr.y computer training
rvhich helps the newbie's and also the experienced workers so that they can achieve
better recognition in this competitive world.

WHAT TYPES OF SERVICES ARE CIFTERED BY DUCAT?

Duc=i i;ir-"1 ices rhe besl availal:lit l t"{lfiri}:ils whir:h ir*}ps in tntrtatx:itsglhe techpica} si<ills
r.yhicl: seems ic be beneflciat tcr all the applicants"

Soitll'are Deveiopmetrtr Wc proviile the hest anri lirtrst lT s*{twar* training ivhir}r
itelps all the lresher anrl the corporate lo understanci w*lland girre thern the knowleclg;
to go hand in hand rnrilh_the latesl fer*nslogies. This does nr:t rin{y lrc}ps tho.o*1r*,1iL
bLrt also i*cr eases the self-le'el to ciila} lvittrr all thcr nt:ccss;rry r,rFt-*r*.

Instructor led campus; Dttcat he lps all thr new instr"uctr:rs to get thc bost oxposr;rre tri
shou, tireir talenl in right wal,..

Worksltops and Placement Serviee: At oucat,"vorl<sl,ops ar* heki tu increlaser thg.

r-rnderstandiirg lervel because lheorefir:al values arc alr,vays nrf cn*ugh and workshops
helps in grtting the practical knor.vledge which resLriti in iletter undcrstanciing. As
evor"vlhing leads tti the placernont because if the institute dr:es r:*t ;:rovide piacerrppt
seryjces lhen it is ultimateiy bacl lcr the applicants iri"rt we ptavid* fh* lr*rt placetnent
seryices ard for. lhal rve give or"rr best t* give y*u tlt* lsest.



IAIPUR ENGINEERING COLLEGE AND RESEARCH CENTRE,IAIPUR
DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING

WORKSHOP ON PYTHON WITH MACHINE LEARNING

I

Event

Category

Area

PO's Covered

PSO Covered

Date & Time
Venue

Expert

Company Profile:

CompanyAddress I

CompanyContact :

: Workshop on pyTHON WITH MACHINE LEARNING
: Workshop

: Artificiallntelligence

: PO3, PO5, PO6, PO10

: PS02

; Friday, Aug.2Z"a ,ZOl9 09:00 AM to 3:30 pM

: IBM Lab, A-Bloch JECRC, Jaipur

: Mr. Siddharth Singh
Business Head & Artificial Intelligence Trainer
Techinest Pvt. Ltd., Jaipur

Contacti +9 1-9251494002
E-mail :t* rlr i qiz *sf..st tl &)t;zt"{.Vt t# gt:,r z;til ̂ r.wzm

PIot No' 252, Muktanand Nagar, opp. pooja Tower, coparpura Motre, Jaipur(3020 1SJ,Rajasrhan (tnclial

+91-9251494A02, +97-7340A35A% /g,l E-mait: query@techienest.in

1.. Mr. Kanishk fain fAssistant professor, CSE Deptt,J

2. Mr. AshishAmeria [Assistant professor, CSE Deptt.J

TechieNest is a certiliecl lS0 9001:2008, technology service provider ancl training
organization' The soul mission r:f founclers is to faciiitate the e;ucation, rescarch antidevelopment llrogram; all under one roof. In a very short span of lime our team hassuccessfulll' cielivered the inlpactfnl service to more than 3i0 colleges, incluciirrg the
most prestigiar"rs institutiolrs of Inciia, such as IIT Murnbai, IIT Delhi arrd all the NIT;. All
over the India, with i;ur 6 centers, \4/e aro renr:wnoci for cur own m;rnutacturing unit snclunique conlent, TechieNest is moving ahead with an ideology where pracrical and theory
are equally empltasized. In lhe vast grorving 'Technical Erai we are risi,g with a ,rission
to expand the set boundaries ofthe 'techie-brains'to Hxplore, Iuyent and Innovatelo

Departmental Organizer:
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En

Shri Ram Ki Nangal, Via Sitapura RIICO, Opp. EpIp Gate,
Tonk Road, |aipur-302 022

Ph. No.O I 4I -2TZ 0282, 2TZ OL2O

Fax No.0141-2770808

Nationalllntenrational

conferen ce s/workshop/FD ps/srrps Attende d
15' National / Intemational conferences / workshops/FDps / sTTps Attended - at JECRC, Jaipur

a

a

S.No
Name of
Faculty

Type NationaV

Intemational

Conference/

Workshop/ FDPs

Title of Conference Organizer Sponsered agency Date Year

I
Dr Sanjay

Gour International

.1th international conference on
Infonnation and Communication
technolog,"- for Competitive
Strategies (ICTCS 20 I 9)

BN
Universilv
Udaipur

CSI India, The
Institution of
Engineers, India,
ACM chapter

Udaipur and

December

t3-14 ,
2019

2019

2
Dr Sanjay

Gour
Intemational Importance of Interdisciplinary

Studies in Hlgher Education

University
of
Technology,

Jaipur

CSI India, The
Institution of
Engineers, India,
ACM chapter

Udaipur and

December

26-27,

2020
2019

J
Dr Sanjay

Gour National Anall'tical aspect of dl,namics

Central

University
of
Himanchal

pradesh

International

Academy of
Physical Sciences

November
))-)7
2019

2019

Dr. Vijeta
Kumawat National

National Conference on
Contemporary Issues in Computer
Technologl - 2019

JECRC

College

Jaipur,

Rajasthan

CSI India March 06,

2020
2020

5
Dr. Vijeta
Kumawat International

International Conference on
Strategic Innovation and
Emerging Perspectives for Global
Business Scenario

The Quaide
Milleth
College for
Men

August

21,2019 2019

6
Abhishek

Jain
National

National Conference on
Contemporary Issues in Computer
Tecbnology - 2020

JECRC

College

Jaipur,

Rqiasthan

CSI India March07,
2020

2020

7
Richa

Sharma National
National Conference on
Contemporary Issues in Computer
Technology - 2020

JECRC

College

Jaipur,

Rajasthan

CSI India March 07,

2020
2020

8
Anima

Sharma
National

National Conference on
Contemporary Issues in Computer
Technolory - 2020

JECRC

College

Jaipur,

Rajasthan

CSI India March 07,

2020
2020

4



o

o

9

Pradeep

Sharma
National

National Conference on
Contemporary Issues in Computer
Technology - 2020

JECRC

College

Jaipur,

Rajasthan

CSI India March 07,

2020
2020

l0
Anoop

Kumar
Mehta

National
National Conference on
Contemporary Issues in Computer
Technologl - 2020

JECRC

College

Jaipur,

Rajasthan

CSI India March07,
2020

2020

11
Tanya

Shruti National
National Conference on
Contemporan Issues in Computer
Technologr - 2020

IECRC
College

Jaipur,

Rajasthan

CSI India March 07,

2020
2020

t2
Rajau Kr.
Jha

National
National Conference on
Contemporarl lssues in Computer
Technologl'- 2020

JECRC

College

Jaipur,

Rajasthan

CSI India March 07,

2020
2020

t3
Priyanka

Mitra National
\ational Conference on
Contemporan' Issues in Computer
Technologl'- 2020

JECRC

College

Jaipur,

Rajasthan

CSI India March 07,

2020
2020

14
Suniti

Chouhan
National

\ational Confirence on
Contemporan lssues in Computer
Technologl.- 2020

IECRC

College

Jaipur,

Rajasthan

CSI India March 07,

2020
2020

15
Amit
Mithal

National Conference on
Contemporary, Issues in Computer
Techologl'- 2020

JECRC

College

Jaipur,

Rajasthan

CSI India March 07,

2020
2020

t6 Neha

Solanki National
National Conference on
Contemporary Issues in Computer
Technologl'- 2020

JECRC

College

Jaipur,

Rajasthan

CSI India March 07,

2020
2020

17
Kanishk
Jain

National
National Conference on

Contemporary Issues in Computer
Technologl,- 2020

JECRC

College

Jaipur,

Rajasthan

CSI India 07-Mar-

20
2020

18
Sweety

Singhal
International

Bagged random forest approach
to classift sentiments based on
technical words

Atya
college,

Jaipur,

Rajasthan

TEQrP Irr RTtj
(AlrJ)

June 08-

09,2019
2019

Sweety

Singhal National
National Conference on
Contemporary Issues in Computer
Technology - 2020

JECRC

College

Jaipur.

Rajasthan

CSI India 07-Mar-

20
2020

20
B.Umama

hesrvari National
National Conference on
Contemporary Issues in Computer
Technology - 2020

JECRC

College

Jaipur.

Rajasthan

CSI India 07-Mar-

20
2020

Kr.

National

19
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B.Umama

heswmi
Intemational

International Conference on
Strategic Innovation and

Emerging Perspectives for Global
Business Scenario

The Quaide
Milleth
College for
Men

2l-Alg-
t9

2019

22
Abhishek

Dixit National
National Conference on
Contemporary Issues in Computer
Techrologv - 2020

JECRC

College

Jaipur,

Rajasthan

CSI India
07-Mar-

20
2020

23
Sachin

Gupta
National

National Conlerence on
Contemporary Issues in Computer
Technologl'- 2020

JECRC

College

Jaipur,

Rajasthan

CSI India
07-Mar-

20
2020

24

Dr. Nilam
Choudhar

v
National

National Conference on
Contemporarv Issues in Computer
Technologl'- 2019

JECRC

College

Jaipur,

Rajasthan

CSI India
06-Mar-

2020

25

Mr.
Naveen

Kumar
Kedia

International
2nd Intemational Conference on
Communication & Computational
Technologies -ICCCT 20 I 9"

RIET

,Jaipur

,Rajasthan
.India

TEQUIP.III (ATU) 30-3 I
August

2019

26

tuIs.

Shikha

Shrivastav

a

National
33rd National Conr.ention of
Computer Engineers and National
Conference

The

Institution

of
Engineers(I

ndia)

15.16

February
2020

27
Dr Tripati
Gupta

National
Recent Adr.ancements in
Computational mathematics and
Eneineering sciences

RTU and

VII Jaipur
TEQIP-III

9/tt/2019
to10l1112

019

2019

28
Dr Tripati
Gupta

National Recent Applications of Applied
Sciences & Humanities

Gov.

College

Satnail
NA June 7,

2020
2020

29
Dr Tripati

Gupta
Intemational

Recent Applications in Science
and Engineering Post Covid-19

Shivalik
College of
en8g. ,

Dehradun

NA June 20,

2020
2020

30

Dr.

Barkha

Shrivastav

a

14th India -Japan International

Conference on Sustainable

Development Goals

Biyani

Shikshan

Samiti,
Jaipur,

Rajasthan,

India

JAIST, KYUSHU
University, Well
Group

Sept.23-

25,2019
2019

31

Ms.

Rekha

Vijay
International

14th India -Japan International
Conference on Sustainable

Development Goals

Biyani

Shikshan

Samiti,

Jaipur,

Rajasthan,

India

JAIST, KYUSHU
University, Well
Group

Sept.23-
25,2019

2019

32
Dr Sanjay

Gour
Workshop

Assessment in Computer Science
and Engineering with focus on
examination reforms
recommended by AICTE

poomima

College of
engineering

, Jaipur

Manipal University
and ACM India

August

2029
2019

Tan.va

Stuuti
Workshop

Machine Learning and Deep

Learning

Forsk.

Coding

school

,Jaipur

10-19

Februaey

2020

2020

\ .- .il

- -- tr.1
Workshop LaTeX tuaining

S. S. Jain

Subodh

Girls

College

Spoken Tutorial
Project, IIT Bombay

January

2020
2020

20

International
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35
Sweety

Singhal
Workshop E-Leaming

Manjra
Charitable

Trust's, Smt

SushilaDevi

Deshmukh

Senior

College,

Latur

EdFly 2TthMay
2020

2020

36

Dr. Nilam
Choudhar

v:
Workshop

Automation anywhere workshop
ofRPA

JECRC

University
Automation

Anywherre

2-4

October

2019

2019

37

Dr. Nilam
Choudhar

v
Workshop One Dal leachers training

rvorkshop
JECRC

University
RTU 24Feb.

2020
2020

38

Pradeep

Kr,

sharma
Workshop Digital r"larketing

GRRAS

Sol. Pvt.

Ltd.

6th

October

2019

2019

39
Abhishek

Dixit Workshop RPA Essential level Workshop
JECRC

University
Automation
Anywherre

2-4

October

2019
2019

40
Abhishek

Dixit Workshop RPA Adr anced level training

JECRC

College,

Online
mode

Automation 25May,
2020

2020

4t DrM.P
Singh Workshop

\\iORKSHOP ON EXAM
RIFOR\,1S

NITTTR
Chandigarh

A]CTE 09 to 11

Dec
2019

42
Dr Fauzia

Siddiqui Workshop Teachers Training Workshop Rru TEQrP-m 24Feb 2020

43
TD

Mishra Workshop
Plagiarisnt. Research, Ethics &
Patent (PREP 2020)

DoR,

Manipal

University
NA 25-27 Jtn 2020

44
Shweta

Saxena
Workshop

"Belond The

Boundries:reinventing Horizons"
SKITJaipur 16-20 may 2020

45
Kusum

Yadav
Workshop

"Belond The

Boundries : reinventing Horizons,'
SKIT Jaipur 16-20 ma1' 2020

46
Kusum

Yadav
WORKSHOP trIobile Nenr,ork Security &

Smart Antenna

Elechonics

Deparhnent

, Poomima

College of
Engg.

DST, Rajasthan 6-7 March 2020

47 Shrivastav

a

Workshop
"Bel ond The

Boundries:reinventing Horizons,'
SKITJaipur 16-20 may 2020

48

Shikha

Shrivastav

a

WORKSHOP N{obile Netrvork Security &
Smart Antenna

Elechonics
Department

, Poomima

College of
Engg.

DST, Rajasthan 6-7 March 2020

Mr.Piyus
h Gautam

Workshop "Beyond The

Boundries:reinventing Horizons"
SKIT Jaipur 16-20 may 2020

50

Brijesh
Kumar
Singh

Wprkshop
"Bey'ond The

Boundries:reinventing Horizons,'
Education 4.0

SKIT Jaipur 16-May 2020

51

Brijesh
Kumar
Singh

Workshop
"Beyond The

Boundries:reinventing Horizons"
Industry 4.0

SKIT Jaipur l7-Mav 2020

52

Brijesh
Kumar
Singh

Workshop
"Beyond The

Boundries:reinventing Horizons,,
fly high: innovations and startups

SKIT Jaipur 18-May 2020

49
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53

Brijesh
Kumar
Singh

Wprkshop
"Beyond The

Boundries:reinventing Horizons"
the power of collaboration

SKIT Jaipur 19-May 2020

54

Brijesh
Kumar
Singh

Workshop

"Be1,ond The

Boundries:reilventing Horizons"
back to basics

SKIT Jaipur 20-May 2020

55
Dr. Rekha

Mithal
Workshop

Gender Equalin- and \\'omen
Rights RTU Kota TEQrP-Xr

July 3-4,

2020
2020

56
Dr. Ruchi

Mathur
Workshop

\\'orkshop on "Indian Knosledge
S1-stem"

A11 India

Council for
Techrical
Education

A]CTE
June 9-1 3,

2020
2020

57
Dr. Ruchi

Mathur
Workshop Student Er-aluation NITTTR

Chandigarh
February

3-7,2020
2020

Dr. Ruchi

Mathur
Workshop National reachers training RTU Feb24,

2020
2020

59
Dr. Ruchi

Mathur
Workshop

TEQIP IIIrd Three da1,s FDp on
Interdisciplinary Outlook in
Engineering Sciences

VIT
University,

Jaipur

26thto
28th sept

2019

2020

60
Dr Tripati
Gupta

Workshop
IEQIP IIIrd Three days FDp on
Interdisciplinarl. Outlook in
Engineering Sciences

VIT
University,

Jaipur

26thto
28th sept

2019

2019

6l Dr Tripati
Gupta

Workshop Student Evaluation NITTTR
Chandigarh

February

3-7,2020
2020

62

Dr. Sunil

kumar

Srivastava

FDP/WORKSHO

P
Data Science And AI

MIET,
Greater

Noida

May25-
29,2020

2020

63

Dr. Sunil

kumar

Srivastava

FDP/WORKSHO

P

N'lastering and Art Handling,post
covid challengesfor

SustainbleDevelopment

Adayalampa

thr Phase

IIcampus,M

aduravol,ch

enai

May 19-

23,2020
2020

64

Dr. Sunil

kumar

Srivastava
WORKSHOP Creation and use of HTML based

Quiz for e contant and OER

Educational

leaming

centre ,

Nagpur

May 18,

2020
2020

65
Dr.Vishal
Saxena

Workshop
TEQIP IIhd Three days FDp on
tnterdisciplinary Outlook in
Engineering Sciences

VIT
University,
Jaipur

TEQIP III
26thto

28th sept

2019

66
Dr.Vishal

Saxena
Workshop National teachers training

MTTTR
Chandigarh

February

3-7,2020

67

Dr.

Kashish

Parwani
Workshop Student Evaluation MTTTR

Chandigarh
February

3-7,2020
2020

58
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68

Dr.

Kashish

Parwani
Workshop

TEQIP lllrd Three days FDP on
Interdisciplinary Outlook in
Eneineering Sciences

VIT
University,

Jaipur

26thto
28th sept

2019

2020

69
Dr Sarita

Poonia
National Level

Workshop
Image classification using Matlab

JAIN
Deemed

university
Bangalore

NA 24-May-

20
2020

Name of
Faculty

Workshop/FDP/S

TTP
Title o I \\'orkshop,TDP/STTp Organizer Sponsered agency Date Year

Dr Sanjay

Gour
FDP Digital marketing CAD DESK

, jaipur
CADDESK,
JAIPUR

17 to20th
December

2019

2019

72
Dr Sarjay
Gour

FDP
hands-on practice on AR-VR
Technologies

RTU, Kota
and

Geetanjali

Institute of
technical

Studies,

Udaipur

TEQrP-III 1.7 to2l
june 2019

2019

Dr. Vijeta
Kumawat

FDP JA\'..\

Sinhgad

Academy of
Engineering

, Pune

IIT Bombay Spoken

Tutorial
4 May-15

May 2020
2020

74
Dr. Viieta
Kumawat FDP Prthon and Fuzzl' System

JSPM

Narhe

Technical

Campus,

Pune.

IIT Bombay Spoken
Tutorial

l8 May to
23May

2020

2020

75
Dr. Vljeta
Kumawat FDP FDP on LaTeX Poomima

University
Spoken Tutorial,

IITBombay,

4th May,

2020 to

8th May,

2020

2020

76
Dr. Vijeta
Kumawat FDP

FDP on Interdisciplinary Outlook
in Engineering Science

VII jaipur TEQUIP-rII 26-28 Sep

2020.
2020

77
RICIIA
SHARMA FDP

NIACHI\E LEARNING &
DEEP LEARNIN-G

FORSK
TECHNOL

OGY

t0/02t202

0-

19/02t20

2020

78
RICHA
SHARMA FDP

FDP on "Use of MATLAB in
technical education"

Regional

College of
Engineering

, Jaipur

TEQrP-m 27/09/19-
20/09119

20t9

79
ANIMA
SHARMA FDP

MACHIi\E LE.{RT]I\G &
DEEP LEAR\Ir"G

FORSK

TECTNOL
OGY

t0/02t2a2

0-

t9/02/20
2020

70

71

l3



o

a

80
Tanla
Shruti

FDP P11hon Programing and Concepts

Forsk

Coding

School,

Jaipur

9-I3 DEC

2019
2019

81
Tanya

Shruti
FDP Cloud Computing using AWs

Trinty
college of
research,

pune

3-7 June

2020
2020

82
Tanya

Shruti
FDP

Pl.thon and Emerging Trends in
N{achine Leaming

Forsk

Coding

School,

Jaipur

2-6 June

2020
2020

Tanya

Shruti
FDP Later Training

S S jain

Subodh

Girls
College

IIT Bombay, funded

by the National
Mission on

Education through

ICI MHRD, Gort.
of India

25-29

May 2020
2020

Tanya

Shruti
FDP Java Programming

Anantrao

Pawar

College of
Engineering

& Research,

Pune

IIT Bombay

organized by

Department of
Information
Techrology

26-30

May 2020
2020

85
Manju

Vyas
FDP

FDP on Foundation Program on

Programrrin g Fundamentals &
Object Oriented Concepts using

Plrhon b1 lnlosls under Infosys

Campus Connect from 22'June

2020-29 June 2020.

Infosya
22:29

J:urre2020
2020

86
Manju

Vyas
FDP

Facultl' Training Programme on "
Machine Leaming & Deep

Learning" conductetl b; ForsL

Coding School, held between

10th-19th Feb 2020.

Forsk

Coding

School,

Jaipur

10-19 feb

2020
2020

87
Rajank.
Jha

FDP

Tuo neeks FDP on JAVA
organized by Sinhgad Academy

ofEngineering. Pune from 4

May- 1 5 May 2020 in association

rvith IIT Bombay Spoken

Tutorial.

88
Rajan Kr.

Jha
FDP

One Week FDP on Python 3.4.3

Organized by RCPET Institute of
Management Research and

Development Shirpur from 21st

April- 26 April 2020 in
Association rrith IIT Bombav

Spoken Tutorial .

89
Rajan Kr.

Jha
FDP

Faculqv Development Programme

on LaTex from 4th May to 8th

Ma1 2020 organized by Poornima

University Jaipur in association

rvith Spoken Tutorial IIT
Bombav.

90
Rajan Kr
Jha

FDP

FDP On Cloud Computing using

AWS from 3rd to 7th June 2020

Organized by Trinity college of
engg. & Research Pune.

91
Pril.anka

\{itra
FDP Usage of lechnolog5, irr Covid l9

Tema

tsngineering

College"

Nerul, Navi
[4umbai

28May-2

Iwe2020
2020

83

84
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92
Priyanka

Mitra FDP Cloud Computing using AWs

Trinty

college of
research,

pune

3-7 June

2020
2020

93
Priyanka

Mitra FDP
Plthon and Emerging Trends in
Machine Learning

Forsk

Coding

School,

Jaipur

2-6 Jtne
2020

2020

94
Suniti
Chouhan

FDP Cloud Computing using AWS

Trinity
College of
Engineering

& Research,

Pune

3-7 June

2020
2020

95
Suniti

Chouhan
FDP Java Programming

Alantrao
Pawar

College of
Engineering

& Research,

Pune

26th-30th

May
2020

Suniti

Chouhan
FDP R programming school ofIT

IMS Noida
spoken tutorial ,IIT

Bombay.
25th-

29thmay
2020

Suniti

Chouhan
FDP

p)lhon programming concept and
covered cuniculum of RTU/BTU-
p)Ihon Lab

Forsk

Coding

School,

Jaipur

9-13

december

2019

2019

98
Amit
Mithal FDP IoT in i\'lanufacturing MTTTR&

JECRC
6-10 Jan

2020
2020

99
Amit
Mithal Student Elaluation NITTTR&

JECRC
3-7 Feb

2020
2020

100
Neha

Solanki
FDP Student Er-aluation NITTTR 3-7 Feb

2020
2020

101
B.Umama

heswari FDP JAVA

Sinhgad

Academy of
Engineering

, Pune

IIT Bombay Spoken

Tutorial
4 May-15

May 2020
2020

B.Umama

heswari FDP PJthon and Fuzzy System

JSPM Narhe

Technical

Campus,

Pune.

IIT Bombay Spoken
Tutorial

l8 May to

23May
2020

2020

103
B.Umama

heswari
FDP FDP on LaTeX Poomima

Universiry"

Spoken Tutorial, IIT
Bombay,

4thMay,
2020 to

8th May,

2020

2020

96

97

FDP

102
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104
B.Umama

heswari
FDP R programming school ofIT

IMS Noida
spoken tutorial, IIT
Bombay.

25th-
29thmay

2020

105
Dr Sanjay

Gour
FDP IoT in Manufacturing NITTTR

6th to

1oth
january

2020

Dr. Nilam
Choudhar

v
FDP JA\I.{

Sinhgad

Academy of
Engineering

, Pune

IIT Bombay Spoken
Tutorial

4May-15
May 2020

2020

107

Dr. Nilam
Choudhar

v
FDP Prthon and Fuzzy, S1'stem

JSPM

Narhe

Technical

Campus,

Pune.

IIT Bombay Spoken
Tutorial

18 Mayto
23May
2020

2020

108

Dr. Nilam
Choudhar

v

FDP FDP on LaTeX Poomima

University
Spoken Tutorial,

IIT Bombay,

4thMay,
2020 to

8th May,

2020

2020

109

Dr. Nilam
Choudhar

v
IDP

FDP on Interdisciplinary Outlook
in Eneileering Science

VIT, jaipur TEQUIP-Ur 26-28 Sep

2020.
2020

110

Dr. Nilam
Choudhar

v
FDP

Recent -{t1r ancenrenls in

Soliri are [ntcnsive S] -rtems:
r\iachine Leamin-r: and C3,ber.

Secui-in Pelspcctir,es"

IIT Roorkee
SPARC Proiect of
IIT Roorkee

23-27

December

2019

2019

lll
Pradeep

KI
Sharma

FDP
,Are 1ou IoT ready.? Join
Con{iguration of Smart Home
using CISCO Packet Tracer

JAIN
University

CISCO Networking
Academy

23May
2020

2020

tt2
Pradeep

KI
Sharma

FDP FDP on C1.ber Security

Velagapudi

Ramakishn
a Siddhartha

Engineering

College

SUPARAJA
Technologies

23-27

May 2020
2020

113

Pradeep

k.
Sharma

FDP
Faculq, Arvareness program on
NBA accreditation process

SNJB

College of
Engineering

17 May
2020

2AZ0

tt4 Abhishek

Dixit FDP
RPA Design and Development
r'1.0 Educator Readiness program

UiPath
fi-20
Muy,

2020

2020

115
Abhishek

Dixit FDP
MACHINE LEARNING &
DEEP LEARNING

Forsk

Coding

School,

Jaipur

l0th-l9th
February

2020

106
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tt6 DrM.P
Singh

FDP

WhatsApp Outcome Based

Education Faculty Development
Program

D YPatil
College of
Engineering

, Akurdi
Pune

ISTE India
March24
to April

14

2020

117
DrM.P
Singh

FDP
Inculcating Universal Human
Values in Techriical Education

All India

Council for
Technical

Education

AICTE 3-7 May, 2020

118
DrM.P
Singh

FDP
Hands On Practice on 3D Printing
Techaologr-

Poornima

College of
Engineering

Rru 27-31

Arg
2019

119
DrM.P
Singh

FDP IOT in Nfanufacturing
JECRCOIIT
TTR

Chandigarh)

AICTE 6-10 Jan 2020

120
DrM.P
Singh

FDP Advance Nlaterial Research

BIET&
Indian

Ceramic

Society

ISTE 15-19

June
2020

121
Dr Fauzia

Siddiqui
FDP

\\,'hatsApp Outcome Based

Education Facultl' Development
Program

D Y Patil
College of
Engineering

, Akurdi
Pune

ISTE India
Mar.ch24

to April
t4

2020

122
Dr Fauzia

Siddiqui
FDP Corrosion and its Control

DYPIEM&
Akurdi,Pune
-44

ARCISlVandalur,
Chennai

2-4 June 2020

123
Dr Fauzia

Siddiqui
FDP

Desi-en. Thinking .Innovation &
IPR

BVOCE,
Navi
Mumbai

ISTE India 9-13 Dec 2019

124
Dr Fauzia

Siddiqui
FDP IOT ir Nlanufacturing

JECRCOTIT

TTR

Chandigarh)

AICTE 6-10 Jan 2020

125

Dr
Bhuvnesh

Bhardwaj

.FDP
\\ hatsApp Outcome Based

Education Faculty Development
Program

D Y Patil
College of
Engineering

, Akurdi
Pune

ISTE India
March24
to April

t4
2020

126

Dr
Bhuvnesh

Bhardwaj
FDP IOT in Manufacturing

JECRC(NIT
TTR

Chandigarh)

AICTE 6-10 Jan 2020

127

Dr

Bhuvnesh

Bhardrvaj
FDP Advance Material Research

BIET&
Indian

Ceramic

Society

ISTE
l5-19
June

2020



o

o

128
Dr Nlanish

Shristava
FDP IOT in Manufacturing

JECRC(NIT
TTR
Chandigarh)

AICTE 6-10 Jan 2020

129

Dr
Manmoha

n Singh

FDP

Control Applications of
Renewable Energy Systems -

Recent Trends and Future

Aspects

INVERTIS
UNIVERSI
TY

Invertis University,
Bareilly

22-27

June
2020

130

MJ
Hemant

Bansal

FDP IOT in Manufacturing
JECRC(NIT
TTR

Chandigarh)

AICTE 6-10 Jan 2020

Dr Rishi
Pareek

FDP IOT in Manufacturing
IECRC(NIT
TTR

Chandigarh)

AICTE 6-10 Jan 2020

132

Mr
Akhilesh

Paliwal
FDP IOT in Manufacturing

JECRC(NIT
TTR

Chandigarh)

AICTE 6-10 Jan 2020

133
Mr Dayal

S Rathore
FDP IOT in Nlanufacturing

JECRCOIIT
TTR

Chandigarh)

AICTE 6-10 Jan 2020

134
MrAkhil
vijay

FDP

Academic leadership,Teaching &
leaming l\4ethods,Research

plan.Patents etc

Shri Nehru

Maha

vidhalya

SNMVIT,Coimbota
IE

8-15 June 2020

135
MrAkhil
vijay

FDP IOT in lvlanufacturing
JECRC(NIT
TTR

Chandigarh)

AICTE 6-10 Jan 2020

136
MrAkhil
vijay

FDP
REruVENATION OF

BODY.]VIIND & SOUL

Ethiraj

College,Ma

dras

ETHIRAJ
15-19

June
2020

137
Mr Akhil
v,jay

FDP

Mechanical Behaviour of advance

material & its scope for
Engineering Application

SVCE,Anna
university,P

ennalur

SVCIE
l0-14
June

2020

138
MrAkhil
vijay

,FDP,
Technological Advances in power

switching converters for RES &
FT for E-vehicles

Bapatala

Engineerin

College

ISTE 1-5 June 2020

139
Mr Akhil
vuay

FDP Advance Material Research

BIET&
Indian

Ceramic

Society

ISTE
l5-19

June
2020

131
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Mr Akhil
vljay

FDP Artificial Intellenge VBEC NYC India
22-26

May
2020

141
Mr Akhil
vuay

FDP
Environmental Sustainabilitv and
Green Energy

GWCET,IQ
AC,Nagpur GWCET

29 JUNE-

3 JULY
2020

142
Dr. S.K.

Singh
FTP

Neural Netuorks and Deep

Learning
Courser4

USA
Coursera 08-Jun 2020

Dr. S.K.

Singh
FTP

Structuring Machine Leaming
Projects

Courser4

USA
Coursera 06-Jun 2020

144
Dr. S.K.

Singh
FDP

Student Evaluation (Module-III
IPD)

Education

and

Educational

Managemen

t
Deparknent

NlI'TTR.
Chandigarlr

03-07 Feb 2020

14s
Dr. S.K.

Singh
FTP C1'ber Securitl

Cltr4lt Engg.

Collegc.

Hydrabad

NA 26-27

May
2020

146
Dr. S.K.

Singh
FDP

Beyond the Boundaries

:I{einventing horizons
SKIT,
Jaipur

NA t6-20
May

2020

r47
Dr. S.K.

Singh
FDP

Latest trends and Challenges in IT
industry

RI\{D
Engineering

College

NA 15-20 Jun 2020

148
Dr. Vinita
Mathur

FTP
Introduction to Programming with
MATLAB

Vanderbilt

University
Coursera, USA l0-Jun-20 2020

149
Dr. Vinita
Mathur

FTP
Smart Device & Mobile
Emerging Technoiogies

Yonsei

Universify
Courser4 USA 16-Jun-20 2020

r50
Dr. Vinita
Mathur FTP

Intemet of Things: Multimedia
Techhologies

UCSanDieg

o
Coursera, USA 01-Jun-20 2020

1i1
Dr. Vinita
lvlathur

FTP Electrodynamics: An Introduction KAIST Courser4 USA
l7-May-

20
2020

140

143
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t52
Dr. Vinita
Mathur

FTP
Wireless Communications for
Everybody

Yonsei

University
Courser4 USA

18-May-

20
2020

153
Dr. Vinita
Mathur

FDP LaTeX

S. S. Jain

Subodh

Girls
College .

MHRD
25-29

May
2020

151
Dr. Vinita
Mathur

FDP
Digital Image Processing with
Research Methodology

Karpagam

College of
Engineering

Coimbatore

Computer Society

oflndia
l5-19 Jun 2020

155
Dr. Parul

Tyagi,
FTP

lntroduction to Programming with
MATLAB

Vanderbilt
University

Courser4 USA 10-Jun-20 2020

Dr. Parul

Tyagi
FDP Electrodynamics: An Inhoduction KAIST Coursera, USA

17-May-

20
2020

157
Dr. Parul

Tyagi
FTP

Smart Device & Mobile
Emerging Technologies

Yonsei

University
Coursera, USA I 1-Jun-20 2020

158
Dr. Parul

Tyagi
FTP

Introduction to the Internet of
Things and Embedded Systems

UCI, Irvine Coursera, USA
2l-May-

20
2020

159
Dr. Parul

Tyagi
FTP

Intemet of Things: Multimedia
Technologies

UCSanDieg
Courser4 USA 01-Jun-20 2020

160
Dr. Parul

Tyagi
FTP

Wireless Communications for
Everybody

Yonsei

University
Courser4 USA

18-May-

20
2020

161
Dr. Parul

Tyagi
FDP LaTeX

S. S. Jain

Subodh

Girls

College

MHRD
25-29

May
2020

162
Dr. Parul

Tyagi
FDP

Digital Image Processing

rvithResearch Methodologv

Karpagam

College of
Engineering

Coimbatore

Computer Society

oflndia
15-19 Jun 2020

163
Dr. Parul

Tyagi
FDP Digital Transformation

AISSMS

College of
Engineering

, Pune-

I l-13 Jun 2020

156

o
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164
S.S

Manaktala FDP Student Evaluation

I Education

l*o
Educational

Managemen

t
Departrnent

NIT{TR,
Chandigarh 03-07 Feb

165
Neha

Singh FDP M]GRATION OFITINFRA
USING CLOT'D PIEI Jaipur

Deparhnent of
Applied Science

under IQAC

20-21

May
2020

1 66
Neha

Singh FTP
Introduction to programming with
MATLAB

Vanderbilt

University Courser4 USA l0-Jun-20 2020

167
Neha

Singh FDP Electrodvnamics: An Introduction KAIST Courser4 USA 17-May-

20
2020

168
Neha

Singh FTP Smart Device & Mobile
Emerging Technologies

Yonsei

University Courser4 USA I 1-Jun-20 2020

169
Neha

Singh FI? Inhoduction to the Internet of
Things and Embedded Systems

UCI, Irvine Coursera, USA 2l-May-
20

2020

70
Neha

Singh FTP Intemet of Things: Multimedia
Technologies

UCSanDieg

o Courser4 USA 09-Jun-20 2020

171
Neha

Singh FTP Wireless Communications for
Everybody

Yonsei

University Courser4 USA 18-May-

20
2020

172
Neha

Singh FDP LaTeX

S. S. Jain

Subodh

Girls
College

MHRD 25-29

May
2020

173
Devesh

Gupta FDP Student Evaluation (Module-III:
rPD)

Education

and

Educational

Managemen

t

NITTTR"

Chandigarh 03-07 Feb 2020

171
Devesh

Gupta FDP Artifical Intellignece
lendi lnst of
engg and

tech.

NYCI&
Brainovision

solution Prt.Ltd.

22-26

Muy
2020

17_<
Devesh

Gupta FDP Latex

ananad

intemational

College of
engg

Spoken Tutorial, IIT
Bombay

t9-23

May
2020
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176
Devesh

Gupta
FDP

Beyond the Boundaries
:Reinventing horizons

SKIT,
Jaipur

NA 16-20

May
2020

t77 Yogita FDP
Student Evaluation (Module-III:
rPD)

Education

and

Educational

Managemen

t
Departrnent

NiTl'TR,
Chaldigarh

03-07 Feb 2020

178 Yogita FTP
l,lachine Leaming and Deep
Learning

Folsk

coding

school

NA 10-19 Feb 2020

179 Yogita FDP
FDP on "Prlhon and Eincrging
trends in machine Iearning"

Forsk

coding

school

NA 02-06 Jun 2020

180 Yogita FDP
Ber ond the Boundaries
:Reinr-cnting horizons

sKrT,
Jaipur

NA 16-20

May
2020

181 Yogita FDP PERL SCRIPTING

LORDS
INSTITUT
EOF
ENGINEER
INGAND
TECHNOL

OGY

ll'i llonibay 10-14 Jun 2020

182 Yogita .FDP E-Leaming and ICT Tools for
Effective Teaching- Learning

ARAVALI
COLLEGE

OF

ADVANCE
D STUDIES

IN
EDUCATI
ONPALI,
FARIDAB
AD

NA 08-13 Jun 2020

183
Manish

Yadav
FDP Electric Vehicle Technology

EE

Departnarnt
JERCR

Jaipur

MTTTR,
Chandigarh

26-30 Aug 2019

184
I Mani.h

Yadav
]trDP

Student Evaluation Q{odule-III:
IPD)

Education

and

Educational

Managemen

t
Department,

JECRC

Jaipur

NITTT&
Chandigarh

03-07 Feb 2020

185
.I. P.

Mishra
FDP

Plthon Programming rvith
Industry Perspective

MNIT
Jaipur

MeitY, GOI 02-06 Dec 2019

186
TD

\{ishra FTP
Wireless Communications for
Everybody

Yonsei

University
Coursera, USA 27-Apr-20 2020
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187
J. P.

Mislira
. FTP

Introduction to the Internet of
Things and Embedded Systems

UCI, Irvine Courser4 USA 28-Apr-20 2020

188
ID

\lishra FTP
introduction of FPGA Design for
Embedded Sl.stem

University
ofColorado
Boulder

Courser4 USA 05-Jun 2020

r89
Ashish

Kumar FDP Data Sciences NIT,UK

AICTE Training
And Leaming
(ATAL) Academy

FDP

14-18 Oct 2019

190
Ashish

Kumar FDP Robotics MNII
Jaipur

AICTE Training
And Leaming
(ATAL) Academy

FDP

16-20Dec 2019

19t Ginaj
Sharma

FDP
Beyoad ahe Bormdaries
:Reinventing horizons

SKIT,

Jaipur
NA 16-20

May
2020

192
Ginaj
Sharma

FDP "Antenna Trends" MNIT,
Jaipur

MeitY, GOI 0l-05 Jul 2020

193
Girraj

Sharma
FDP htemet of things NIT, Bhopal

AICTE Training
And Leaming
(ATAL) Academy
FDP

04-08

May
2020

194
Mamta

Rani FDP
Student Er.aluation (Module-III :

rPD)

Education

and

Educational

Managemen

t
Department,

JECRC

NITTTR,
Chandigarh 03-07 Feb 2020

195
Mamta

Rani FTP
\f achinr- l.earning ancl Deep
Leaming

Forsk

coding

sohool
NA 10-19 Feb 2020

196
Anju
Rajput FDP LaTeX

St.Joseph

lnstitute of
Technolory

Chennai

Spken tutorial IIT
Bombay

17-19

May
2020

197
Anju
Rajput FTP Plthon Data Structure University

of Michigen
Coursera 03-May 2020

198
Arju
Rajput FTP

Online Training:Electronic
System Design Florv -

Architecture & Schematic Design
Capture

using OrCAD PSpice

Entuple

Technologie

s, Banglore
NA 04-Jun-20 2020
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199
A"ju
Rajput

FDP
Methologies and challenges in
Digital IC & Memory Design

MNIT,
Jaipur

AICTR
11-

I5DEC-
2019

2019

200 Tripti Dua .FDP \{ethologies and challenges in
Digital IC & Memory Design

MNIT,
Jaipur

AICTE
I l-

15DEC.

20t9
2019

201
Nishi
Atray TDI' Srudent Er.aluation (Module-III:

IPD)

Education

and

Educational

Managemen

t
Deparhnent,

JECRC

Jaipur

NITTTR,
Chandigarh 03-07 Feb 2020

202
Nishi
Atray }.DP -Lnitlcial lntelligence & Machine

I-c'arnjnE and lts Application Nl'l'i'atna MeitY, GOI
t8-24

May
2020

203
Dr Prerak

Bhardwaj
FDP

Real-tinte Protection of Modem
Pou sr tr 51g115 (RPlvIpS-2020)

Deparhnent

ofElectrical
&
Electronics

j

tngmeermg

, KITSW

KITSWin
association with IEI

Warangal Local
Cenhe

June'23 -
27,2020

2020

204
Dr Prerak

Bhardwaj STTP
Research

Opporhmities in Power
Elechodcs

Department

ofEEE.
Tirumula

College of
Engineering

Tirumula College of
Engineering

June'26-
30,2020

2020

205
Dr Prerak

Bhardwai
FDP Electrical Vehicle Te chnolory \ITTR

26-08-

2019 to

30-08-

2019

2019

206
Dr Prerak

Bhardwaj FDP
Challenges h Crid irrtegratior
rvith Reneri able Energv Srrrrces

GEC

Bikaner and

MT
Kurukhtra

TEQrP-3 Iune'22-

26,2020
2020

207
AfuI
Kulshrest

ha
FDP

Capaciq Building lor
implementation of Energl,
Consen ation Building Code

RRECL,

Jaipur
August'5-

6 ,2019
2019

208

Atul
Kulshrest

ha
FDP

Challenges in Grid integration
u-ith Reneri.able energ.r' sources

GEC

Bikaner and

NIT
Kurukshtra

TEQrP-3 Iune'22-
26,2020

2020

209 L.Senthil FDP

Insight of Data Science,

Automation. Project Management
in industrial and commercial
Environment

KSRM
college of
Engineering

,Kadap4AP

16-06-

2020

to20-06-

2020 (s

Days)

2020

:1il L.Senthil FDP
I\IATLAB Softrvare for porr,er

tleetlorric:-l lurds oir Tt.riniits

Arasu

Engineering

College

Kumbakona

rrt,Tamil

Nadu

30-05-

2020
2020
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211
Sonali

Chadha
FDP

Insight of Data Science,

Automation, Project Management
in industrial and commercial
Environment

KSRM
college of
Engineering

,Kadapa,AP

16-06-

2020

to20-06-

2020 (s

Days)

2020

2t2 Sonali

Chadha
STTP

Energv Economics and

Enr-ironment and Policy

Asian
Developme

nt Bank

l9th april
2020

2020

213
Jisha

Varghese
FDP

IL{TL.{B Sofirl,u'e firr Pou,er

E lectronics-Hands on liainins

Arasu

Engineering

College

Kumbakona

m,Tamil
Nadu

30-05-

2020
2020

214
Neha

Agrawal
FDP

ELECTRICAL Vehicle
Technologl' JECRC

26-8-2019

to 30-8-

2019

2019

215 futu Soni FDP
Image classification using
]\[ATLAB

Jain deemed

to be

university,

Bangalore

24thmay

2020
2020

2t6
Sunil

Kumar

Sharma

FDP
ELECTRICAL Vehicle
Technology MTTTR

26-8-2019

to 30-8- l

20tg
2019

217

Shailendra

Shrivastav

i
FDP Electrical Vehicle Technologv NITTR

26-08-

2019 to

30-08-

2019

2019

218
Shweta

Saxena
FDP (STC)

Student Evaluation (Module -
III:IPD)

NITTTR
Chandigarh

Feburarv

3-I
2020

219
Shweta

Saxena
FDP

online Fcaulty developemnt
program on cyber Security

Velagapudi

Ramakrishn

a Sidhhartha

Enflneering

College

CSI 23-27 may 2020

220
Shweta

Sa"tena
FDP

Machine Leaming & Deep

Learning

Forsk
Technologie

s pvt. ltd.

l0-19
february

2020

121
Kusum

Yadav
FDP IOT in Manufacturing

JECRC(NIT
TTR

Chandigarh)

AICTE 6-10 Jan 2020

Kusum

Yadav
FDP

Student Evaluation (Module -
III:IPD)

IECRC(NIT
TTR

Chandigarh)

AICTE
Feburary

3-7
2020
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223
Kusum

Yadav FDP
'' P1'thon & I..mcrging Trcnds in
r\{achine Lelring"

Irorslc

Coding

School,Jaip

02 June to

06 June

,2020

2020

224
Kusum

Yadav
FDP Plthon Programming Concept

Forsk

Coding

School,Jaip

tlr

9-13

december
2019

225
Kusum

Yadav
FDP

\flGR{IO\ OF IT INIIRA
USNG CLOLD PIET, Jaipur May20-

21,2020.
2020

226
Kusum
Yadav FDP Later

School of
Computer

Science &
Engg.

Poornima

Spoken Tutorial,IIT
Bombay

4th-8th

May
2020

227
Priya

Gupta
FDP

Student Evafuati,ol (Module -
M:IPD) JECRC

NITTTR
Chandigafi

Feburary

3-7
2020

228
Shikha

Shrivastav.I FDP IOT in \Ianuta*,.rring
JECRCOIIT
TTR

Chandigarh)
AICTE 6-10 Jan 2020

229
Shikha

Shrivastav

a
FDP

"'.1:; r::: i;.:: l::li D.-cp

Forsk

Coding

School,Jaip

ur

1oth-19th

Feb
2020

230
Shikha

Shrivastav

a

FDP $,thon Progaoming Concept

Forsk

Codiag

ScloolJaip
ur

9-t3
december

2019

231
Shikha

Shrivastav

a
FDP Later

School of
Computer

Science &
Engg.

Poomima

Universiw

Spoken Tutorial .IIT
Bombay

4th-8th

May
2020

232
Deepika

Bansal FDP
Srudent Evaluation (Module -
III:IPD)

NITTTR
Chandigarh

AICTE Feburary

3-7
2020

Deepika

Bansal
FDP

" P1 thon & En.rerging 'Il.ends 
iri

\racJ'trn!. I_c3t,ng

Forsk

Coding

School"Jaip

ur

02 June to
06 June

,2020

2020

Ll{ Deepika

Bansal
FDP

Data Science Specialization with
Big Dat

REGex

Softrvare

Services

ISO certifred
22 jwe27
june2020 2020
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235
Mr.Piyush

Gautam
FDP

" Plthon & Lnrerging Trends in
.\,Iachine Learing''

Forsk

Coding

Sohool.Jaip

Ltf

02 June to

06 June

,2020

2020

236
Mr.Piyush
Gautam

FDP Plthon Programming Concept

Forsk

Codhg
School,Jaip

u1'

9-r3
december

2019

237
Mr.Pilush
Gautam

FDP
MIGRATION OFITINFRA
USLNG CLOI,D PIEI Jaipur May 20-

21,2020.
2020

238
Mr.Piyush

Gautam
FDP

- Il{achiae Leaming and Deep
teaming"

f'orsk

Coding

School,Jaip
loth:19th

Feb
2020

239
Brijesh
Kumar

Singh
FDP ivfigration of IT infra using Cloud

Department

ofapplied
science

under

IQAC,PIET

.iaipur

20-21

may,2020

240
Dr.
Omprakas

hNetula
FDP

Orrc \\ cek \;rional Faculry
Der e10p11gn1 Program
on Scilab and LaTeX b1.

UoR and II'l Bomba.r' Spoken
Tutorial.

University
ofRajasthan IiTB

From 9

June to
!5 June

202A.

2020

Dr. Rekha

Mithal FDP Student Et aluation NITTTR
Chandigarh

Feb.3-7.

2020
2020

Dr Tripati
Gupta FDP Latex &scilab

UOR&spok

en Tutorial
Proiect, IIT
Bombay

MHRD June 9-

15,2020
2020

243

Dr. Sunil

kumar

Srivastava

.FDP
Student Er,aluation NITTTR

Chandigarh
AICTE reconised

February

3-7,2020
2020

214

Dr. Sunil

kumar

Srivastava
FDP IoT in Manufacturing NITTTR

Chandigarh
AICTE reconised

jan 6-10,

2020
2020

215

Dr. Sunil

k-umar

Srivastava
FDP Data Science And AI

MIET,
Greater

Noida

May 25-
29,2020

2020

_-+0

Dr. Sunil

kumar

Srivastava
FDP

Mastering and Ar.t Handling,post
covid challengesfor

SustainbleDevelopment

Adayalampa

ttu Phase

IIcampus,M

aduravol,ch

enai

May 19-

23,2020
2020

241

242



Dr Sarita

Poonia 26-28 Sep

2019
2019

Dr Sarita

Poonia
FORSK

CODING
SCHOOL

10.19 Feb

2020

FORSK

CODING
SCHOOL

2-6 June

2020

Dr Tripati
Gupta MTTTR

Chandigarh
February

3-7,2020

Dr Tripati
Gupta NITTTR

Chandigarh

Dr. Sarita
poonia NITTTR

Chandigarh
February

3-7,2020

Dr. ruchi
mathur NITTTR

Chandigarh
February

3-7,2020

RTU, Kota
and JECRC

Jaipur

########

##### 2020

NITTTR &
JECRC

7 ja$020-

lt
jan2020

256
NITTTR &
JECRC

J

teb2020-

7feb2020

::/
Dr. K.N
Modi
University
Newai,

Rajasthan

Spoken Tutorial
Projecl IIT Bombay

29May -
2 June

2020

:-<s RTU, Kota
and JECRC

Jaipur

########

#####

o

a

247 FDP Interdisciplinary Outlook in
Engineering Sciences MT, Jaipur TEQIP III

248 FDP Machine Leaming & deep
Leamins NA

2020

249
Dr Sarita

Poonia FDP Pr rhorr & Emerging trends in
Nlachine Leaming NA

2020

250 FDP
TEQIP IIIrd Three days FDp on
I nterdispilina4 outlook in
engineering sciences 2020

251 FDP Students evelution (Module III) June 9-
1s,2020 2020

252 FDP Student Evaluation
AICTE reconised 2020

253 FDP Student Evaluation
AICTE reconised 2020

254
Dr Sanjay

Gour STTP Teachers traiming u.orkshop TEQrP-m

255
Dr. Vijeta
Kumawat STTP Web Applicarion Securiry Audit

through ICI AICTE
2020

Manju
Vyas Srrp Student Evaluation

AICTE
2020

Amit
Mithal STTP Pyhon 3.4.3

2020

Neha

Solanki STTP, Teachers traiming uorkshop TEQIP-III
2020



a

t

259
Srveety

Singhal
STTP

Robotics and Autonomous
vehicle

JECRC

Jaipur

l3th
December

2019
2019

260

DrNilam
Choudhar

v

STTP Teachers trainning workshop
RTU, Kota
and JECRC

Jaipur
TEQrP-Ur ########

#####
2020

261

Dr. Nilam
Choudhar

v
STTP \lachine Leaming using python Poomima

University
AICTE 22-23

May 2020
2020

262

Dr
Manmoha

n Singh
STTP

Emerging Trends in Mechanical
Engineering

DrK.N
Modi
University,

Newai

Modi Urriversity 8-12 June 2020

263
DrRishi
Pareek

STTP LATEX SVPKMIT,
Dhule

IIT Mumbai 1-7 June 2020

264
Shweta

Saxena
FDP (STC) Studeft Evaluation (Module -

Itr:IPD}
NITTTR
Chandigarh

Feburary

3-7
2020

265
Shweta

Saxena
FDP (STC) Machine I"earning & Deep

Leaming

Forsk

Technologie

s p\.r. ltd.

10-19

february
2020

266
Preeti

Shanna
FDP (STC) Student Evaluation {Module -

III:IPD}
NITTTR
Chandigarh

AICTE Feburary

3-7
2020

267
Kusum

Yadav
FDP (STC) Student Er.aluation (\,Iodule -

ITI:IPD)

JECRC(}IIT
TTR
Chandigarh)

AICTE Feburary

5-l 2020

268
Shikha

Shrivastav

a
FDP (STC) Student Evaluation Module -

III:lPD)

JECRC(NIT
TTR
Chandigarh)

AICTE Feburary

3-7
2020

769
Deepika

Bansal
FqP (src) Student Evaluation (I{odule -

III:IPD)
MTTTR
Chandigaft

AICTE Feburary

J-t
2020

: -r-) Deepika

Bansal
FDP (STC) Machine Learning & Deep

Leaming

Forsk

Technologie

s pvt. ltd.

10-19

february
2020



)

a

! i.

j l,t i;,- _:

\l:l'

tlii

, t'.: ti ,l

, l '. -it. ,,:r...i r,:,,:,tti.t..iiti,,t1:.1,,i';,:tl

.t ,'. ,i..r1 '\;. ltt'.1.r1 ...:.t).)t1

1 t r;;r:,., ir,rt i,:ti1r.,1,.. .t:t.i:.1:..r:

-:r f i,r :i..:.. i,l i,ir!., : ,i .irtri

'i It,.i: ]r,.::,t- :.r.: iir,_.:i,
\.r.:i . :. r:,l \,r;': ;:r,.r,'

\tr :.f!ri-:1 I i :rlt;;iiir)li

1:r:Jrli I r;iirrt-ilr)

t 
'nir;r:':1 

l lt:irtl: \';1ri*

l"l
i:

:i,ti-:I I

iifiit,r:'li

iii' t, i.:.1.1t',.:

{S.}tlr

Tcclu:i,;;l i:iuc.itrit

Po

Attached:

on 202fi

i t: ; :1.:' .1 \

Irlll'i\i' t'



-::==+=::

r-Y
,&+4$'d&
#

lil**x, *

.-S
&t4:,x

#l
:&
;dd

w
flB4
&&
F&E

F':"*#
rt::
Lt

=

i=S .{J

$s&"*
wff
IB' M

;ffi

&

ffi..

tw

=g
.#

=+a
:g
=+
€"
=

=--
=
=
€
=
==t
=
=:-
==&
-=-s
+

=
=
=
=

1- ?tr
:t
a#*
s
'l:

1i(,t.

=i5E=A-=:=
.$==_
G*=
=+=
5=3 i=:.

*.
e

.ffi

{F

r-
F.:
S{d

r,{:,i
w
,!tq

:l,lllg:

Sfiri:

rC:

d-

{

;ffi.
W,

-!&,

$
.IH

:{s::

o qff ;$S

::+ iti:

,q=

&

esl

*
s
::il

[:l+

{#

=
,:=

ffi
,3

a=

::::

1;r

:$

:-&

d$s9nt,

:ffi,,,ffi

"'lir* 
ffi,

rrI\ffi:..r:::r__'r::
:: rFq#itu &..:

tt'q
e"q" Ytr3

#-3 fure

W',ffi
4.....,,r,.
#a4, ,: .' :

:]i#::::;:::!16;;:::::i.r-{i:r:



i:o;

Y, do

s.1 ,
m a.1

:,.-i

-:r;A

n Y':

il444

vi
'i, /3
ss
Fh

t
O
U

F
l:

t*
,\1 i:i

Y.:,{
rih
ti#
Ii$,

.,r: i")

J7
1.,,
i1
l:,
b

li
.l:
iltl
t)

;l:,. |:
bl):
r .l*

!H

r) :'l
H
Hi
d.fr(ju

FJ .i
a.i
oJ ;';
AJ ;:

l/.\ ..r,

u
N

f4 ,:

cd 'l::,
"*

ari
V]
L
;1

t> .:",
iJ 't:
0t i::>.

ti:

2(d l:.
I ;"

-l ': -J

0", i::, it

/'1 ,: -)

t)
e)

b*
*

aa
t:,)

u

tiJ

br)

rfi
tu
rd

f;
5
u
'.t{tn
o
+-I

L
fs

m

fr
(:

()

h

'm
a

h.0
(-
.F

I-.
l_
ru
q
e-
ff
qJ

-(f

ffi

(:.-' ..

{.
1-::i"*

f":

\

t-.:

t{
:-, F
Irl: <lq...u
,&.*
Fl tJ-{

og-
UM

..pl
:'ci



l*-r'9tI

.p

iy:

j

t

:sw!'n

:*.
,r#
l}"*x *
:q*?:

,tw'

,?*v:

.*4

.fx.,..

ir:?'

'ilraqa

,YM.
:,rsM

ipf3q
:7.

:-s*
ffi

&
s

#.t'

.idl

d:

r-i&

fi"i

P,,,!.

v,\

{-",i.

:ls

t"a

:! n''.

i.:,'

f% {i

$:.:r !&.,< #l
:5, :;:::+

"s -a

+

.g

.B

=.j

.*
g:=

3
=-=

-=

=
=-
=

g:=

€:
=.j

E

=€
&
+*
*.

*[:

=
=

f:- {e -.:

H #=
FS:=is;*"dt(

"'rt != s
:+ li. ff,
:tr $* i,f
lN :rL ;;&-mw'
& ltt'

sr .=
:i :=;

w:t$
,+-:: w
:i' e::.dk ,:::E

*#&ffi
.1:

$$s .t
..:; &

s, #
tri ,w'

"rS. *

o

,, .;M@:

q

s.*"W

: -t6F

$'
)W',. 

:

t #i,\
\4,M{y .#

kfum*m
I:
I s..[

\W

*

#*,

It"": .,i

'::4#,:

:=

=

=
=-
=
=*
=-
*
ia
G

=

a

;i.1:::trie;:a*i;r:i1]!a!€:irf+4::iiid!i.;..r-:iiiat;,: ,r:(f:ii:.#r;:::::,.::n&;:iii;;lr::.;u;;::i:::+;j:j;x;,:,.i;,-: ::,

r#
M**

,,,ffi.,ffi*: ffi'
-:]$ tq,

T ;1s$rffi..lf

ffi m
;- '*,,ryfi: ,

} 'i$

*l
::
i'.{
+-
i.t
TI



ffi
()

/:)

*,

t)
,,
()

7 ., g.l

frJ
; t-r
5'o':, ra i,, W

==5
i?'F-=.l(

=_rD-
F-{

:o,-)
UAr.:-$,

-:5ry
-P. H.)
; fra ln
::i fJ l*l .
..5F{
,OJ

;' rd\
. n \Jvl

I' r+ t1*l
'; 

th

i

Lw
r

a)>
CL

ad
o;;

f- n
L.d-

fD
rD

13

m
SJ

-T*t

J
qq
s)"

:i:!

:-
==i

=:
:=

=

(\
c
a

i4'!

CO
50

1,i
6ft
L\

fi

-.:. rc

F2 o

=i-\

_==
i1=
z=a'

o

'Ixl ,

W ,f,)

-l(:)
H

Frl q
Y.Fnsl
F ,trl
tsJ'
E| ,,,

')

-<'

;,

rd
()



i*

:+i::

q'
*.

€-; :
itt

a;
5 e-*

*=
=*E+
='€
#

%
I

#
trd+

==
=:*tl *

*c

F"q&,
r*lr
.leiilru

dhr
ffi

w

#
e-d

.rE rE hs il@

== 
{* fi

{*, .t #

=E,EF
== 

dE n+! - g_

-=E-=
-1 --=E= .E a

:+ * E-:: ==

== a =
== 

: _=

== 
€ 

==E = === = =+==
=+*EE=
= -i=Fg

===-e=
:jH

= 
rG+

: iF!:-
=d--
=le:= *-
€FE

=E
=={=f,$=f?
=#
=.H€F
5,ffi
=T" 

Sd=w. ffi.
4 sd+"
*rm
E lE:€

:1o

a
F

=
--
=

=:=
f-
f,-.
i!

E

?=
i-s:t=
&=t=*;
*:
-ltl

r*.
ia
r*ar
!t
I!

ffi
t**d

ru
ffi
FE {$

AIt r
*ryr
t*#

I
I

t:
:

*
a.

,s t..

$!:" 1**[ ]*;,
ic tF.'

E#,
trwgC sEi
i& ::{

ErF

1:n

ifl

ffi.t,t..''
#i4#s" #

m'ffi
*# r'\*LJ
*-rt *1 ,

,h#:.,t,,ffi
ffi,,,ffi,,

@,-
iF*r4,



#*s'&- 
^q

!#

;r
--'d1

#r,,
!,tu@

:@iM &.

i:fr'.€

i;@.4

l: rtr

itn::,*W

#3,W

$&i.:r?Mqi
..lil:::.:::z'

cr1$s

i:4@.''l

=i;ili{i, }s

:&ffi
ffi rw,

ffi ffi,*

:5 ':::.::..-

E:: @ ::::il.w: t:l
, q* 

:i:

'ffi
ffi ==;
w"1
€=
€ :--l€+<! .r
iG ,ft
=:=

-€
-:

-:--r*=:

=**,#
*
=#
6@,,,

=ffi

;$" ffi

fi$ir:::: 6;

$:E
jv -P
"k1

=# 
F*

:::=::J : -:=!.
::ar ii+

,:*,: 
=====;= J

=- €==-' =.

=-: =+'+g _*.

=€_
-::_=

E+
=+--:

=,:+-

=E
t-,
ig=

".=:
:=-'

=1
g=

=*
'ai:,

=,

:=,
::=

W

S:i' .S9:'

#r: 3d.

:::::: i.E

'ry.

3

I

o

a

L

ffi& .

if*'I
:::::: s

,:fr6

&
^ ,,.fr

4 -' 
-

$ll #.

,.84 :.U:* *

:,@{



!E:::_

:-an

::',,4:::

,*.,,]i

"=
::::::wti

ir'# &i:]

h'lrt;a:

iiie*.

t: "' 1ll

,, :::,,:r
,T':
r ):iw

lti[].,

!t:*

!ll

::

'!:,;=iS
"-:"

;#*
il#F=,
::r:::: *,
-#.=

,i

.*!i
WWYffi

'"s&,,

.WiW

l*

=sffi::M:::::.,i$E:l-itl

.;,

+! ilr ,,,;ii

M*,*

o

o
i--.

i-=

=

-
=

=
:j

=:

:

=
=L
E

E.

E

t

t"

f
t
a*

lw.': 
e.::

wi:t ;ei

&ns
ttw::,*r

.,s@=

W:.
@)

( !::t

&'!

s"*l:

's:'i

b::l/i

'tffi

nF -:.'

:iu

,1=:lrlP:::,=;itri::=riH'lari$r::::::rqrr::::::::iarr:::i:i.;s:::3l[,]::::1rr=,,,,{tH,::,,.i,.i.s,:::,,,:,, ; ,

li:i.:::::i:i:i*r::::::::*:r1.::=:L:.: :::=



ffi
ffi*E
#**{*
:mt*r{*

ffi
tr$
ffi
ffi
*+
.*

ffi
%
,#*@
.tw

#k,{*

w
ffi
.iffil 

',ffi
!!i*!s

"*#

d&t
.4h#

Et&/RX*:

. ia, rc d.
rdl

1i #1 'q:7,
7L#'*
.Fr :&
,%. lJ

Xrfiffi:
fi"p

*lTs **
l+. &1,

e*trt)\c
'lkt' !i@

n
-:rffi.

fE[
u tf fry

lGl_

.4JE:

a,fD=
fttr
aw
wg

-'rLtr:{J EJ -{
u- JJ_

?
Jl-
G-a 

-LJ
:' n r+J
+rJ

-Ea
r=-
h!=
€ 

:'l

-*+..
'q. *

-.q
--. *'

'-1
.a*

ir !'ilr
*n .h

il
i;.. 

'/t:g

-! *

L{' fir,tr ,&
1de. .w:

{r1 :1.;

.E:
s-.ry, s,
*, t&
'#' seil'
,r,ii*

d. :ql
:ex *,0+i:%. E+:

,alt
ry.

+g
16; +
Lrttr ,,fitr

&,

fi,J J"

tr {d}
|*^

{it*

=tr 
s

<JE S, f?c5=tu
*=.:t

=## .+

=#'{h-Are# u,*
== -* d.g.C
t=t 

- 
"#P,- := ,J: r+z trr._#s

-EIlGjFl l= .f

H=#
==+&=-+-=-+
-=G===-

= 
{85___.= = 

a.s
EJ==.
--:-*-lrE '- 

-6

-=-fr==
A

-r.=El-I-=-=:==+:F{-
-=.-a-:-

--==--r+-r*l:_-

'=-'EJ--
E=j-

--EE
==J 

:H i-+E'-
=ll=:--- ^E
+==
-

---
==-==+=+ .1= 

-=-i -= +

=={F=-* l-a +f
=€ 

4-+-:+

=E'*== rd
-aFEft
*k
!!t
+E-*E;- --:rs
I*F .
,*= =+E? .*
B ,{E14F s&Er€#
ffq -re#

,*.::.&\ ;'s
@d :*...,
@-4#*HS 5=s

;{' 
-&g$

r& fiF,
.J :#'
=lr 

re
lfr# $,f*

-l

f,r

r,,*
1,,r1
e{r
.---t

q

x\-J

W
-J

ff\J
*;3
*"3
ffi

,ffi
h'
*:
q

s

$f

__.=fl.

.#e,
€E
;r
.+

a

#+#$
=

ry,-r

$tE

is,€.
-ik G

*$F*&
FE
St*#E
- :."

=#F&

=*
===,-*,
E
-
=

=,9:

::
1,-

::'

,:
+

:i

::::

:::

ri
i'

.::

!:

:,i

i:

.tl
:a:

o

o



#:*
].::+
'::lqt

l:'+

#:-
:!;rk

i;F.,.

€:4

::.@

:,,=..,

ia+!
"*s-,
qr=i

@.
-a.,f;:::

.#

:,si:

'iW:,

ffi::*i

#="

:,,ls.

l:;;- ,

lfw;

#1

l?,

j

'*::sLl

I

:'

:::':{

J:

w.;i$
'ff:',
ls.::

.*+
::ft

,

E
F
t
b

E

==
-
iE

-*=+:*
*
,*:

l-.

Ll

::e.:=ryr:,::3=

':*:*,

:#:::

+ad
,'j

ffi::

o

o

:.as

$r

::::l
::{
:l
,:=

:

",!

..,

::

:t$

.&i

::s:

:ri[,

.x.1

s,"

&::
*::

t:

t{

#'.

",:

'a:

rl'

!.

ii

P:W

I+::$,:

Hri:

-W:':

:d

s:::s!

r*:::'k

F.=

, .'
:F*|:

Ei

#:
-#

''F3

!:+

rwj]
,rs:

#':

W

.s ffi lmhrf s&
"Bt",T"' W*
r,1: w
I: dffi,

;: r , #*'
#F:# fu
T:; W;

l*q*. -fu--

tw

;.,trr;*j "wsffiffi



@o
o
2r
o
f

-{c
o-q)

o
o
-lFI

=o
0),+
o
o
-+r
!
0)
-I
-+
0:
E
0)

=ho
=

-.1)
6'
6'
o
o
o

=
)
0)

!

n

E
0)

4
o.
E
0)

o
o-

='
o
F
o,
{
ox
0)

=:)
(o
o
(o
0))
N'
o
o-
0)

ln

?

C-
o)

a
5
o
CL
J

o
-d
o
o

q,

-
No
No
o
o
3
o
@

o
I

=.)
o
o
C
ct)
o

-to
o
=.0)

E
o

o-
o
o-
5

J
o
a
E
o
o

C
o
=.0)

!

o
o
o
o
o-

-t
0)

=')
='J
(o

6'.
o
o
o
o-
o
)
o
a
E
o
o
J

o
;-1.
0)

!
.9.
o
or

E
o
J
Jo
0)

:<

)
o-
o
o-
o
)
o
z
0)

=Io
f,
0)

6'
U)

6'
)
o

m
o-
C
o
0)

=!:o
=
)
-to
C
(o
J

o
;r

-n
-o
o
o
:-+

o

o_
$-:

o
o
3
E
o
J
o
)
a

o
U)
o
o

op.
o
@

E
o
f
o.
)
=')
(o

6'
t-
q)

{
ox
€
o
o

)
)
o

0)

J

0)

N)(,

I

N)
(o

N)o
N)
O

F-n
t t)

-t/';
-tr*{r l{
-::t
^rU -.J
=7ir__\
i:7.J
' 

E.!At

i 'fi"
E *nP
- {t

J.,4

a

gl

{
J

6'



W

iry

Fh

rs*

{*"ii

#
se

ils
ge

ffi
f1
FY

*3
{A

n

J

t?

m
fr

q

r!r:- Jt -tvb5
er d'
AH
rt= ?

--=rdr-gH
-l:9+

=avqqf
_-

gr
m+r
So-

N=
(D

O- Ll

cr !)
<8a

xr
!g iD

YD]
m*.
!io

A)

.A (D

b' o-

diot? >rl

ii(D
Erv

hln

ttl H
UO'o

Co

!eY

6!)

o-=
5$q
oq {E

!xd
au
.I . A

e=,
hJ T'Q

(J=

4

E;iw'.
*j'-"*j

:
,t*

i
.:**t-:

'-\F*r=

o
o
Fl
o-

F)

F1

o

o
o
r-i

ru
E

.J

o

a

:11.::



n
l"t-

*C

r.l

F'
l)>

'j

(r I

,,1 
]

t**I
I

r.j

'L

,l,)

'tf ,-j
\
1

I

rl\
+i

f**
1

..*

li l-;

L-/"' I

\

c0

0)

@

tr

0c

U
:)

sD

tD

!-r

O

sD

(D

a
H
H
,U

o
Fl

!)
-l.
rt
(,

hi
lJ'l

Fl

r)

.a

a

,W

W
W

ffi

ffi
W
M
,tr *h
#sH
*1,& ,fi1 t;; Ilt
i&{ 

":r'

r$

ffir
ry
,flT

ffi
#u

ffi
Grt
rI

r#t

Y
#\
ut
t!t*

w
rfr

m
.?t
*J

rlt
L
6l

j,"
rl 1,
d! @{

.{ 14
iI :'ttr

*
d *:
- i::1

t3 rti
.,1! st!

:i[

#. {.:i

-l, f,il

h:i
,r :r.:i

'ti @j

ff r.i

r #\

a*J,}
')

*!.
6\

try

m
WJ

w

@

.,.s
it

,tdil-
i*

tr"4*,ft,

S..:':SE*

o

a

'Ue

".&1'..\

*=

1

i



I,rJ

l-,)

\f
t*

.J

L TJ

w

*{

1l

**,
ry

r-Bj
a*<

.)

Us

m

ffi

,Q
'l

{a
)

4*dt
tuy

W

\., cd

LJ
F_"$

w
4

iJ

U

@
w@
M*

Wffi
Wa
@
W.W

M

w
tuw
Wtu#

M
c

@
M
@,

@
@a

F4
E

\&\t

t
sa

o'

\./
CD

SD+
iJ
o
{-+

+
n
H

-
(D
H

LAJ

rD
cD
ts

sa

U)
(n

c.r)

o

=(D&
(D

r-f)

fil
oa

(D
rD
Ft

sa

'(;lr

iJ
G
I

H'

t-+

t

're*ei"
'eJ

N
(D

@

tU

t\}

Nf

,t"'-i )

,W

'""1

;;;

r#)

:\
i*1

Mw,W
o*

W
W

tu4W
M

W

tuM
I

Ne@

W'
ffi
W

fl:
&

(d

LJ

{*
{b

(D

1 -..-l
I

"!
i

,=1rryl
E€.r

r. \-
\

IF

:*n

, A I,."
9)

,ai ;
--I f-! t ab-7r'
<

f.r

a
EU

.- r..-

. :-

ir
CA

'L)

O

a.

U

sD

L)

CD
H

CD

go

a
Fl
H
fti

o
I

rr !.-

r:-i:+;;$
!,1

ffi

* wM^

rWffi
rffi

u.. f?t

iil 0lW
1 it{tl * -
| 1.'"'Wffi

I'TWWW.r uwffi
ffi ;:\*
* ;'i nT Wffi# 

" 
:' 

'zwffi
t@ ; !, #rf
"*i ! i it,

1""::W
, ,,2, ffi
;'ffffim*

rftNffiffi
wW WW
wW W W{,W W

$3
\*
!.,6

., .i:'1.,.ib...-

!e

r)

o

a

0c

(D

l+i
HT

lt

.)

e
+

=I

q



i-":

i.,-:

()

\i
t)

Lt
a
/*

-\

,s

Ets#,

ai.:

{:j.u
iI:
ll rli .G

{:
lTl
n

*.

W&M
W

ffi
@

t1

flu4t3
aq
e$

9n-- c)

t- :

*Y;

5; G

:< ;;
:. o {'

az s
.qi;

=*,<;= .):i <

a ::

-

t:n
,tTl ,

.,F o

=oE: Q
r-{ Fncn

fl:
4t,','
trl,

3o

€ :i

a
"/,

ir: "fr
C)



U)
a,
o
o
=
-.{

o
=.0)

o
o
-TF+

=o
0)
l-l-
o
o
-+r

ll
0)
-l
=f,
Q.
]f,
0)

=To
=

a

d s. j
@=a
E 9d'
=LaEroYooo.o
-J-=JJBA€
-!-F

LrJ A O)

!o;
g-. g m-oof

tE ",
JJ-1 ;Ztror-O
vT

J-
-tJLrE E
'No.

OE
N$o5'
@o-
o
3f,
o!=ed
o
-rl-o
€-l
='O:tx
Otf

8S
-tJ@=.od
3,..'
ol=
6'.s
6t

o
=o-3e
8?o-a
cr

a=.o
cnlO ;of{
f(oE
o 6' 6
JJ

m+q
3q d

$ll-o

=oa)+,+
t+f11

=o:i9 @ 6'
,:EE
Hoo'
/1 

=E:io
-r -J f-
>=i$

=6 ='J.nod
-vTr+

L.,,

O.or-q6'h,
=a.{. .:' oa=X
i^Eo
rJ. 11 -l
O=(e'*o

\J
l-.,

*5
=d-
=o-LJ-o-)
t-\ -F5uo
30.o=
7='
ilql
=.o-l
JJoa,'

CI

N)
(Jt

I

N)
(o

N)o
N)o

a

r
It

.hl

t,

1*

irry

itB
FiH
HH

H*
f;u

f,c i+

fia
t{

H

-



E
:{t
-iI

fi)€
o,+0 .3-

= 
=\*'

(o
&l

{
s

-
C] .U

OY
o-
qJ

m

T}

o
9r

*<
x6"
P*
d/^
?o
()'T
i:t 0)

3
s,

6',
{0o?
60
EJ
..a 

iio,.'.>
>S:-,o4
0tt
C}
m

iii . * ut
i:: ; .U

ir:' ;: o
rli 5 :7q'!: 6 + m
:l s ;2
ii i t E

i: ; : o
ii a a a)
;! 3 5;'1 g s D{ *!r

^/
?v :P.>u

=0r 
?.

0J1:o +

?,? 7
5 

= 
(-

a+t-o rrI- q

-U

dfl
t

l1
q
0)

o ,@*Jffi-%.o-waJ
=' 

&*. * o)(offiruo
:.* 

ww (D

?5' m 83
= 

o- A;u 0) 0)

d- oJ -{ **t-z 
='' 

5
r-'t< ww v O-
-a ;'#.%, =6'o -., %,f €f,o- = X i*b*i =' CI

3= O 5 .-. r=
Yo fn = trwr. U)01

-aq) FE 
= 

LJ
019 - Ill i! &''"r%,. x- f
{c A ;. t y o 0)r 

= ; a w,.# -r
<: 'L E *@% 

-toEF o F *.,,j gg
3$ E =E#in ;#up -l $ ;* - o

<- 
=. 

W' s.ryil'F+ h- tr% Ad
L,H 6w- f *
():: :{:$i##, _ CINil Mh {;"
"3 WM gP:l

o YA* 6-to
=ffiJIW|CT

{
o
x

g

.l'ri

a?l

'' '$

t.;

/?,

*/

r.\-_

F

".r

":
,.."','-"
,,{i

:" ... ,,,

ffi
,;'., .

-,-:;117,;,,'

,+iti::::::rlili::,,,, ri: -''

,,.-u"iit*1;1rr1i



:

II

T

;

:,

*{

C)z
tr
H
]rrl
f-Ll
HI
ffi

EI
Y
=dtql
Irl

r-l A.
._j td

lrJ H. r\)J

\JU2=
OH. l

C}

E
J<
D\)

o
()
CI
H

U2

I

I
a

I
I
I
,
I
a
I

:
H
l{ iJ

'Ji\*il
7.ro
-+nr-t 

=
I53.
r l-i
a '(J

-goo
FA-

lJ.
l.{

\.1 ts)
,--f 7-ts
H H
Pt)

Ffilsaa
B6'
N) I]
O

o

oa

6)

-f
cD

.:'j

a

a

I
t
I
I
I

I
t
I
I
I

a

I

F
F
FU

o
rI
9

'UE
H
(.)

L)
l.{

-o
;^i

-j

ar
1

(n
6
ft
hl
H
)J
lrf I

lxt
$
m
fq:I
IJ
,{
ff
fr{P
frt.{
hl

&
Inl

rs
UI.r+
ldr
t*t*
s
l-.i.
m

H
R
lr*,)
fi
ffi
o
l-a].tg

&
Hg
,.t

ap
,

.IlIr
.,s.-,

l-rt
l..a
ld
,$
,*!*r
l..Fl
H

''
H
Y

t{r , :.' I

.:!!r :f,
',sl'
.If.*r.t',

tl$.','
-'lS,'i
,,_t!t,

iiij ::iiir:m.
JAIHT

,

B
UF
H r-l
ao(.1 l..r
6" rdlnA
(l) l-

n3H(D
m

t*

1e

1

FS
ry
o
rh



W
W
W
w.ffi
w""

w#i&

*ru*w

ffi*ffiWW

W
wM
W

U
T I]l ;i*

I
w&
u {f}
tp *l-
jt

.w

;,a %^
A

]t rY\
fu. x' zrt

&\-x vllf \ d!
A\/

.{: \ *"&,1

A A>*
' A n rlu

fl] r{ *}
:: '< t'$ ff:rrr p9"ff"
vt (, X ;
ft *{* ill
Li mff r&
{TI H ryqqGr

* a :::;::
?ndh1M * Ll, !,1

{3 },}{ffi
-ii !J

, !t 
= 

a

\h 6"[ M
fu &z *.d" fl-b L*_
{:'1 r }

L, rr **,,{
a n\\

I -a 
\/

:::a .rr- ;J

_/";
.;

I d{ 1

I t& \
$ffi

'b,

W!

".:

*@r:

:,, i

bmm=

s*Ef;i4

'Bh*=

!
a

a

w
w
\*J

ru
{ri{
*&

"J*\
6r@..

U

0)

o
f
o-
0)

!
0)

0)

a.

qt
ryr
A" \wl
Wry.

C.
$.

C

m

J
o
o
=.J

o
9-

o
0)
J
o-

fl
o
U'
o
o)

o

o
o
f,

o
(-
g.

w*@'

f1

{u
*+

[.[

ff'r

ffi
i.i"t

W

,*

L4

It

ru

Il

W
,a
""&rJt

-*e.

p,y%

\*

w

*;t

*3.$

LJ

,W&

*Eq
*er

ffi
&B#

rEf

&&

*
ffi
iq{

*
S[
$&r
tqe

@s
$t1
*$#
W

ffi

qffi

#
&
z*
rfs
&
{s$
&6
.Bffi
w*

&
&#

ryd

@,

.t\
**fl

d&

d\r
{ffi
W
*d
iE*

rd
*
*
*4

=IJ
-

*
:!-

r=
{

t*

tu*

it1

##

f1

t!;:

t
dq.e

ffi

tf

$,# *

w
r'@

8!

ar*

f?r

::

f;*

ffi

,

*&
qi*f

f
$*
-J
*

il*
t+

-H=
t=

Y:^"u
i; u IC,

t

:1 :' l' f,\,\
rf ; Yri"x-'i eH

:i 

'\* 2h\
Y ()'h)
I *li*sb#x

in
-\

r

:* i-'t

;1

.* :{\
ift4

ai1

ry
:11

e

fr: rx
."| t

o

a

g

U
I

o
moo



I

ffi{l#
Fffit
H,riiiLl
|*j*r
,!{
iflu

-x\6ffi
/an*:l
rb:{l

k
vd"v
Pl!
k]t#
txr
{;T rJ

S::r{l
{-t

T"W
Feli
1;EJ
l}l

Lr-*J
t-,
f-"t
li'*1 {

'"J 
LJ;

LJiru
,'"fl
r**i

t- q

#"t
I
${--.,.
[.i L;

j!r'Y
&*:l

ffi
ffi
tsl
#)

m

g

lul
Hr{
"or

ft\}fr

rqs
F-

,r* ]l
@

tH
['d',1fitu

**
t
ur

ti,t'

#*
ffi

ix
{h
"?rt
.+r

-qi

r*,{l-

-I**
r+

(

ffi

F?
,tt+

{B
f)

sl
#1

{rr}

*l**
++
fT
E.}

{!}
rfi!f!,

{t
it

tr,
*!f

fD-
(l* fr
ffi\
J
t!*
{,s
ld-

{+

,is

T$
g$

t+
lw*tr,

7*{
m

Z,

-.t
a
z
tr
-n
o
z,
TI
m

rt
Z
r)
ril

o
z
a

tr
m
o
n
Z
z
o
D
-1
o
?

z,
E
tl1

m

e
Z
6r

rn

t{t
E
rrt
r}
-.{

l?l
(t1

TI
o
=l
ct

o
E
r

*ffi
4
r, l-

=UlAtJ q

IQl
l?m*a
a' Vl

' {t1
7nrim
f i 

-4-

.^=
1,t
llll',-4.*\J
r.i
-u

=si=^ oJ
AJ*
=hr m
t\J r*

*
",A tr,

*,*

fQrtl
L-

A\Jr+t:
t\r =*-

i

r A ,-t-\rry
.J

J

fr
-
;1,+

*

\;
a

-E
-l
.J

,
*
,1-
A
1J

U;
ti

+
*

,.4,

'4

-
r,

1
H

(?

\J

E,

G

7
i
ffi

f?

H

ry

{at

Vj
f?

"4"

0

r\

*r

!

Ii,

I#

+
-

fi.

*
C

i,
*..,+.
tl
! tJ

td
I :[
I iririt

t#
I*
t-x*
rfi)
[ a:jr Yh r.-
F.V I'.)1



W
WM

w
W

M
ffiww

M
w

@
t1l
Y'1

-v (r1p*
'ffi *r4
g'*

--{ &-I

F cll

ffi1 X rt
h@je&.

:t 5>,";' a rt 1t{
I \ p:: *l
Y {orftti 

> g ff
{f) no *}. \. A fu.
{*t a * tll
r-: Ffl 0. rn
\tt u 6@

+ = -,.1"-c1fia"-"1 *LU *J

{} >>t*
rrn -{ C.,,tt 1J r\
* ;'^ L'4
f'b

*aa#
rf+

d; c.b tr.$

rl *b
U'A d#T

t,.?- (* {i\^
.,t^ ?&
I { \dYviwu*ttu[,
3ptr \.,!
#' @4X- r\
*1 r{t

*4

lff;!;;::':'

:;lt\ l:::...

n!.iitr
ii

Y::li,fr

jli# ::::

l *,"
f:''...

.

F
ris#r"-

"ffi

*d

tffi

@
fl
q/
ffi

t

@

dse

U
E

J
o
a
J

E
J
0)

o-
€
0)

t

M

(-
$.
E
C

o
J
(o

o
CI

=
(o

o
o
o
3f,
o
0)
J
o-

o
a
o
0)

o
J

o
o

o

d&r
$w
i*@

lffi;
rw
wil
eS
trm
#fr
-dr

tr

*
--}
13

=
G
*
IF

-
-
€?
F
-
-=lr
-

=*

*
-*

IEE
L}

={ElEli*
#e

&#
*g

lJ
a4
W
qry

fit
;*4d

rd
#,

"
IS

ffit
!i
MJ
EBIE,&v

#
e{E

*
p
*-
{
*
-J
*
{=

+

=
=ta*
l=

=*
-g*

-
+
{E
e
3
=*
-J

=

*
=E
=t-=
tr
*
a
*

=H
-*

&

{frm
s
d
e
rIrr

G*
I

-f

{?
{*
=.
-j
J
rE.

f:

ft!
*
f?
t!l+

*
r+
-

=-

=-JJ

J

€

t*
F
-=lJ

*

,

*-E

:'

f

f*
;

I

w"

,a\

&,*{ilq-""-r
t"x".* :: '"\

-; I '" Pliil\
rl"]- pli'Y
r.' '"*
; s\,i 2s
U.A
.lJlri) rl+,;F
4

"lx {t

,.n

{# e\

#;w

yr' *d

=
:1

::fr

*&
ht

o

o
{



HE

EF
H8

r=c
f)
hl
F
El
op
H
clfr
tl.e
FIf)
B,
F
FI
t7e
f)
H
Eo
4

t
EI
tr)-r
}.i

-L
tt

vt

o
()
fb
-l

\<l
-a
F$

U

r)L
It
U}(t
!]*
ci

f)(t
r+

s

(*a

:s- F)(!€'
e5- -r

(tb

=Elt lA

_.3 E
=\PS
E'- €':*a'hi
fiL

L
{
Fo

Fs

\
fo(t)

=

I\:

.>.

:s
N
o
N
o
Fea

dtt
s
F'(!
S.,rx

s
G

\J \J

:.kv

!-. I
) ,.1-I

I \9
6 '-|
a\l+\
Y

LP
E

n

?tr
o;
df!

ai'
o(e

plJ
KFJ

o
J

t^l

z
s(+

o
4

o

o
o

{

q

0e
i.t

:nz
o

r)
-{m
.Tt

0
!
I

lt')

o
=
o
€
o
l

o
E
N)
O
N)

H
cl)
!o
!

O

l

1



=

trtl
t.-
ru

;
Fr

,J

vlr
{J

$
p

{it

.iE

#"
e6
l1
ti
14

LJ

tl

(f,

3
{-;
4
EA

'-
T,J

trl

tu

o
4l
ri.E

tu

Q
iJ
G

tr
s*
tr
.rj

*
cf

a

H

E

"E

tf.

L

!-
e
s

14

i*
LJ

d

IJ
4t

if4**t
il

fi,

ft
H

}E

F

s?
H

IJ

fg

H
+r
b
!q

Eg"
L
F
!
il
EI
t
I

te
-trI
TI

tr
*r
[J;*
fl
Eu.**
I-
v
s*
*

H
IJ
lq

ra

,Ifi
#
E
E
:ib
da

EI
{rl
SJ
E't
EIq

hl
rj

{L
c
LJ

{b

aJ

ill
.H

dL

+l
L

I].
!,

-.5:

j

r{f.;

J:

-tiL.'j

.l\i
:

;
:

,i
{1 ,

il
r!)!
L

lIi

rG
T

:

L{-l

I\:
," -4

:

{di-a+=1

E-i=
Ei-j
uj:;
-i-
ft{i-
-il:-i-\"J;:
fti.-
E#i--.

F1 -

=-:
e+-
+*'

=+=F*i= i-t
:= iJ=

=H;-

=FlI'a lL-
L .a-
=1 Hts-
=-fr-= ts-
=FJ ,l

= ts-+
:€

E;#
F!==-
-lF<*
4=
=+f4-.

::- 1:

c :-=.

-::
=-= 

j
=51 :i

Elt

E
q.!
llj
E
lb
ul
L
G

Et
E
E

E}

gf
E
F

fl
EL
trT

P

tu

-.Et=t€
trElr,. t.r fr ;:'{1fi 

H

- lT d
rt {+ fJ '+

.Er-hrt
rJ &. .*-;'!-

_r{iJ-J=
L

l+
t.# 4(dE\sH
rI H

G
:B
w

i
ti

$,
.d
JT
,IAgi
q4

rl

H!

E

*

tr
g

{

u
,t-

=+
?,,:

Ji

"fi
F.

&
E.
L

B
*

;';+r{-'
Ilt '..r 1

IB*,t .-



\

.1 
I

ry1

d

?
,tJ

L
li.t

LT

{+

€,
f'!

ET,

'r'
&
EJ

h{,

:I]

tr
w
$E
0J

o
IJ

F

't

p
LJ

G

Er
rf
TJ

E

.;

L

s
L
e

*{
F
U
#
Fr

?.1

tJ
1i

{J

E
i
,J

3

H

tr
h{

.o
&
tr

LJ-

L'

!''l

tu

fl

ft

sf,
k
ai

=LI
IE

L"I

k

a*
i

F

di!'

#
ft4

f.i

F

t4.
FI

H

E
d'r
*.1
F*
.ti.

ES

1r
F
9t
qI

F
.;Fs

fr
FI

,e,

Ei

tu
.l
E
ED

EJ

G

EL

E
E
L}

B

E
Ea

E
!

4E
E'
E

H
ff,

-.,- t
" 

: .j,-s.i
;,.'
- --, rf

t-
I

;tt

+i
ts..

z
J
J
C-*
2_r
{'t 

-rEi.:,
L -.

€
E
t:

=
=*

-

t,.

.g

d
trn

lIJ

E

dI$

tr

{t
LL

&i
E

tu

E

Jl
tt
aa
l!=:
ftrL(n=
filE-'
-E r\ {t
& ;'I'f:
G!'J lJ

fii€
L rlEE
m

TJ

=!*

e
ra
L

B
11

,.+-E1

LqJ



, _r.

.r

t
\
I
t
t
a

I

'tl
t:
I

I

I

l

I

;
I
t
r
t
r
?

?

t
*

'

rr

:

:-

,-
-:l

tr
t:

t,

r. ..

t" _

I. a..: i :...8

..: '"(.' :1,r



o
o
-IFI

=o
0)
,-l-
o
o
-+r
!
0)
-T-.+

0:
<)
0)

=o
=

U)
!
ox
o
J

-{C
o-
0)

-{)
6'
6'
o
o
o

=

)
0)

a
Cz

I
z
T)
0)

0:
E
o
o
o-

J

)

$.
)
='J
(o
o
(o
0)
J

N'
o
o-
0)

=a

z
I
tr,

J

c-
ql
J

q)

a

o
o
C
d
o
3
0)

o
=.0)

E
d

o

-to
U)
E
ox
o
)

o
=.$_

-u

.9.
o
or
-{
TD
o
3o
0)

5

o
o
3
E
o
o
)
@

o
U)
o
o

o
E.
o
@

rc
o

=9.
)
=')
(o

o
v
{
o
o
o
o
o
o
o-

=')

J
o

$.
J

J

I
)
a

0)

)
='(o

a'

moo-+
COo=
EH.
o'o

+'+
J)

o-oca(oE
=o z\oo
-{J

_J

IO
f] 

=.Ao)
g 

.o-
i+o
or

=5i
_o- W$o'3

o
0)

5

J
o-
o
o-
L.'

)
o
z
0)
f.
o
J
0)

6'
9,.
o
)
o

.l

p:""t
t-?.-rtG-,t'

t'
r
I
U

0)

N)g

N)o
l\)
O

H
hn

ir
ti

*cY
F{H
uH
Hv
Ftrsttl *

ffi
rd

:#i
l:i::.a



{
C
?
-

H-
l!'r



L
t-I

{t!
*;i
,fi
ftr
ffi
h
4J

9t
w
'Ht
Iil
.t-r
rE
{;

+J

'n.gUU
-Jl-

:
!r
ilr J
Xn

F?
.*. u
fJJ
L{

dt
[J a4

.tA
F,L
ff, *.rq.?
UL
r-J
g
u r.1

dJ q,r

t-'-o
EO

- .qELt-
tF :q rD

ftr E3
F f .C

!h r- fi.l
-1LLT EH

Sa
FLJur
-fi Etr

rr* {B

UT ET
ffi 'J 

^1.{u E:;rfi Eb
1;

t]; u

k
It,

t- iJA&
8i e1
t-.r
il,=
i: {.,q. :lre

tJ

,+H;J
i!s l-i

t"
t-
r:) ur

tr LJ
; I\J

:tl
:!r t--jLJ

,r- '*
+,..
L

II

!

I

ry,
ww
1""

'i\.:

fs.* :

:"". ,

\*i

4

-
TJ

.i"1

L
.Tl

->
{

1i

h.L
*[t
.E :i 

-{*HHS
-f$dE
-, [rl H
'3qlJl* LI

8fiil
sEh
LJ[*

$
t-r

rfi
E*

*q,UoE_
E,q
EEfi

Fr/lfq
"Lr rS O.
*EC"E
t- tJ ii
fi,q

&fr
ilJ LJ

fi

lr1,

tT,

.:

]

,i

t

1

,1,





f xtern$tianol J*urnal of Scientific Researck *nd trngimewring fi*w*{*pmefit* w*tlwmr*2 fss** 3, wrryr *lwn* z#3#

Av ail ab I e at www.ii sre d.c om

o

A Data Mining Approach of Detection of

. 
Fake News on Social Media

B.Umamaheswari, Dr. Vijeta Kumawat

Abstract:

, . t" advantage of easy accessibility, less expensive and faster reach to more people inless time has made the news on social -"diu gaining popolJiy in recent years but at the sametime it faced the rrobleSll quality of news spieaa #p;;;; other standard traditionar mediasuch as newspaper and rv ctrannels. How tire people *" 
"i"iiirrir"i 

o, * ;# news is themajor concern' Also identifuing such fake news tiu, b".o-" almost a chailenge , *, ,"* Ir'lwill see how dara mining is providing sorurion ;"il;i;;;;;;*, on socialhedia.

Keywords- Fake news, Traditionar media, sociar media, detection
*** *****{r ** x * ** *rl. **x * {<*

a

INTRODUCTION

Social media originated in 1970 with the
introduction of emails and slowly gained
popularity when six degrees the first social
media site was launched in 1997. The lack
of interaction in traditional media also
fuelled the growth of social networking
sites. The social media is less expensive and
it facilitates easy interaction with others.
Literally speaking nowadays people are
much more interested in accessing social
media than traditional media. This created
fake news to spread easily across the social
networking sitesr The main purpose of this
paper is summarized as follows:

o There is no proper knowledge of
fake news among online media users,
Knowingly or unknowingly they are

spreading the fake news. At the same

time they are the victims of the same.

Educating the common people about
the fake news is the primary task.

o There is no standard method for
detecting fake news. Whatever
prevailing is in development level
only.

Before detecting the fake news we need to
give proper definition of fake news and
explain its characteristics. After that we can
provide some approaches to detect them by
considering some metrics. We can discuss
related areas followed by issues in detection
and how to solve those issues. Finally we
will conclude the review.

ISSN: 2581-7175 @IJSRED; All Rights are Reserved Page t57
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normally support the media who go along
with their ideology.

The next way to spread the fake news in
traditional media is to influence the society
we belong. People believe the news only in
the way they wanted. Other way we can say
if the news is benefit for them then they
believe them. The theory behind fake news
can be better understood considering the
publisher and reader. The publisher has two
motives one is to make profit and second
giving unbiased news to maintain their
reputation. Similarly the reader has two
motives one is to receiving the true and
unbiased news and second is to satisfy their
social need

FAKE NEWS DEFINITION AND
FEATURES

Here defining the fake news is important in
both traditional and social media. Fake news
is the deception information under the
semblance of genuine news. Even now there
is no customary way to define the fake news.
Everyone tried to define it in terms of
legitimacy and purpose. Fake news always
contains some cciunterfeit information about
the original news. It may be related to some
person, event, etc. Also the main intension is
to damage someone identity. It is created to
delude the reader.

The following ideas don,r seem to be fake
news as per our study:

a) Sarcasm nervs rvith proper context
that has no intent to mislead or
deceive consumers and is unlikelv to
be mis-perceived as facrual

b) Rumors that didn't originate from
news events

c) Conspiracy theories that can be
demonstrated as true or false

d) Information that is created

unintentionally and finally
e) Hoaxes that are solely impelled by

fun or to scam targeted individuals

FAKE NEWS ON TRADITIONAL MEDIA

Fake news is common even from traditional
media itself. Traditional media normally
target psychology ofthe people to spread the
fake news. People who folow the particular
news media for years strongly believe the
news published is always the authentic
news. Any negative comment against the
media is normaliy neglected by them. They

FAKE NEWS ON SOCIAL MEDIA

Fake news is even more common in social
media because it is easy to create an account
in social media. Also malevolent account
can be created with fake identity. In that
case user need not be real human being.
They are normally social bot, cyborg and
trolls. A social bot [2] refers to a social
media account that is controlled by a
computer algorithm to automatically
produce content and interact with humans
(or other bot users) on social media. Social
bots I3l can turn into malevolent unit
designed specifically with the purpose to do
harm, such as manipulating and spreading
fake news on social media.

Trolls, real person who aim to deliberately
disrupt online communities [6] and incite
clients into an emotional response, are also
playing an important role in spreading fake

o
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to the news content milieu plays an
important rqle in detecting fakenews. Milieu
is nothing but social and physical
environment in which people reside. There
are two stages in detection. First extract the
features [5] based on content of news and
milieu. Second construct the model based on
features extracted.

Features extraction

In the news content, features are nothing but
meta information that are availabf" i, tfr"
news. First is the source who originated the
news. Second catchy title given to those
news. Then comes the essence of original
content of the news. Finally othercuppoiing
media like images, audio and video clips.
From these meta information feature
representation can be constructed to retrieve
fake news characteristics. Also fake news
are always intentionally introduced mostly
for exploit image of someone or for political
gain. They are available as either hyperlinks,
clickbaits or as cartoon. Linguistic features
of language and visual media are given
much more importance because they can
capture fake news.

Linguistic features enable us to extract
features in the form of characters, words,
sentence etc.Visual features can be easily
extracted from images and videos. Faking
images were identified based on various
user-level and tweet-level hand_crafted
features using classification framework. In
recent times, assorted illustration and
statistical features are being extracted for
news verification. In social context, features
are user related and post related. In user
based, features of individual users or group

news on social media. Trolling behaviors are
highly affected by people,s mood and the
context of online discussions, which enables
the easy dissemination of fake news among
otherwise "normal,, online communities.
The effect of angling is to trigger people,s
inner negative emotions, like anger andlear,
resulting in doubt, distrust, and irrational
behavior.

Finally, cyborg users can easily unfold fake
news in a way that blends automated
activities with human input. Usually cyborg
[1] accounts are registered by human as a
camouflage and'set automated programs to
perform activities in social media. The easy
switch of functionalities between human and
bot offers cyborg users distinctive
opporfunities to unfold fake news. In a
nutshell, these highly active and parrisan
malicious accounts on social media become
the powerful sources and proliferation of
fake news

In Social media news will usually seen by
intended users. Not all groups of people see
the same news like traditional medium.
People with same ideology can easily form
groups and spread their opinion across. As a
result, this creates segmented, homogeneous
communities with a very limited information
ecosystem. Research shows that such
communities become the primary driver of
information transmission that further
strengthens division.

FAKE NEWS DETECTION USING DATA
MINING

In traditional news medium fake news
detection totally depend on the content of
the news. While in social media in addition

,
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of users are captured from their profiles and
used for fake news detection. Individual
features are important for user reliability and
group features help b analyze how the
members of group react to any particular
news. In the post based emotional reaction
of people towards any news are recorded for
extracting features.

Model Construction

Based on the content of the news, the news
content models are created based on the fact
of the news. They are mainly for checking
the truthfulness of news in the form of fact
checking. The fact is checked either by some
expert groups who can confirm whether the
news is true or not. Also if news is
supported or rejected by a large number of
people then in that case their opinion is also
considered for model consrruction [6]. After
the news content the style or presentation of
the news are given much more importance
for model construction.

CONCLUSION

Nowadays social media has become the
prime source regarding consumption of
news compared to traditional news media.
But it also faced the problem of spreading
fake news. Such things affect not only
individual member but social communities
also. In this paper we a.re analyzing fake
news characteristics and its problem. Also
we reviewed how to detect them from data
mining point of view.
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Abstract

Her-e Jo'r a 'rLe'LL; unified class oJ analytic J'uncti,ons o,n the ope,n u,n,it rtisk lzll < 1 the authors
introduce Feket-szeqo inequarities . The sharp upperbounds of las - na22l for the function h(z)
defi'netl zn the open rtnit rlisk i, al,o discussed i'n this article. spectol cases a,nd co,ollary a,re

elaborated by using main result u'hich sows that the conclucled, results are more accurate and,

computable from standard result.

t

a

Keywords

functi,ons

Analytic functions. Feket-szeg6 Inequari,ties, Llpperbounds, [lnit di,sk, [Ini.uarent

1. INTRODUCTION

Let h is defined in the class A as _

S. (rl,) : R"

fi(:1): zr + Ia,,:i'

it is analytic and uni'alent in (J: zt e c:lz1l< 1 and normarized by h(0) :0 and h,(0):1.
All functions in '4 which are univalent ln tl are contained in a generalized class ,g.(see 11 - B]).
Definition 1 ' 1 (see also [1,4]) Let s. ('1b) and C ({,) are the class of starlike functions and convex
functisns respectively, defined as_

@

(1.1)

(1.2)

(1.3)

ztht(zr)

h,(rt)

4htt(21

h(,t)

)
< ,b("t), z1 e U

j 'ruu' 21 € uC(rb) :A, 
{r 

+

$'here < is the well known subordination between analytic functions. For detail one can see [2,3]
In this paper we will define a class s.c(rlr,fu,1r) which is a generalization of the classes

.9.(u.31) and C((,.p1) introduced by N{ustafa[3].

ISS\; 2207-6360 IJAST
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Definition 1'2 Let a univalent starlike function rvith respect to,l,denoted b1,

,1,("t) : t i Ttzt * T2zl* ...., where ft > O. TLe functio n h e S*C({,, ljt,^t) tf

{
4h' zt)*y h" ("r)

j : t,a,r'ltzt \21 ) * Byah't (21)l * ( 7 * T)IPfi'(rr) + (or, c, € [0. 1), 11 e [0, 1)

(1.4)

1 ,Bih(rr)l

When

v(rt) :
(t + xlzt)'
1* Lzr

(-1 <M<L<7).

Here in this article . u,e s,ill attain the Fekete_Szego inequalitir fbr h(21) inthe above discussed

class ,S*C(,ry', frr,1t)

Lemma 1.1 [B]

If p1(21) : 1 * dtzt I d2zl +.... ancl rt e C

ldz-nd\l12mo.r{t. j:i7- i } aud forplr-.,r: i:,i arrd pif .,t: l:;!
Lemma L.2 lfpr(:11 :ILrlt:r-rl1 :i-- and€e R.rl._ C

o

o

ldz - €d?l <

-4€+2. €<0

2, 0<€<1

4e-2, €>1

When{<0or€>l.theequalitr-}roldsiffpl(:1)i.[]oroneofitsrevolutions. 
If0<€<1,

then the equalitl,'holds iffpr(:r) ,, 

= 

or one 
"r,*.l"",rtions. If €:0, the equality holds

iff

p,(: : (: -*^) 3. . (: -i^) l= (o < 
^ 

< 1)\r 2 )t_:1 \z 2,,) t+4
or one of its revohrtions' If € : 1. the equality hoids iff pt(z) is the reciprocai of one of its
functions such that the equalitl- holds in the case of € : 0. Also the above upper bound is sharp,
and can be improved in the follou-ing manner when 0 < { < 1

laz-€a?l+€1,112 <z (0<€ <1/2)

laz - ea?l+ (1 - €)l,trl2 < 2 (1/2 <€ < 1)

2. MAIN RESULTS

Theorem 2.L If h(z) e S. C (.b ,s, t) and r7 e C , then

los-rto22l<A{71,7*}

u'here

ISS\: 2207-6360 T.IAsT
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and

(1+&+ T * PrlrS
(1-h+'n-[Jn) (2.2)

provided 1 - h*tr - Sr,t l0 ancl 1 - & -t2y - /ntl 0. This resurt is sharp.

Proof Let h € ^9-C(?;1', h,l,) and by using the Sch,unrz function ut(21) eA we get

r" : lf - rz 1 r 3r * lt + tt^rt) t n",-r2
' (l - 31* tr - 13,1r) ' '"'t

)
rf p2(21) is obtained from remma 1.1 ri,ith the same condition of havingpr(0) :1, then

P:( :'t - 
I - tr'/:r) 

- t(11) : 
1r,.r;il 

: lldtzt*d2z2'+ """" (q eu)

by using (2.2) in the abor-e equations u-e get

u(21) : t", *

{
4ht(21) * y z2rh" (z)

114[ht(21 ) *,pyz1ltlt /- \l , ,r \fu
\.1/l -r \t - )1)lpl h'(rt) + (1- {3)h(21))

: l,(w(zt)) (q e Lr) Q.s)

(2 4)

;lt

) l-1 -
L/.
i \dz

o

{+(.-+)r,+i,t?r,} "?+

+) " 
+ )alrr: (1 + 1r * i1 *,i1i1)(1 - 0r -t 1,t - 0tlt)a| + z1t * 2rt - 0t - pttias

also

zth' )+r h" (rt)

(2.5)

: 7*btzt+b2z2r+.....

(2.6)

Pt(21) :
{ )ltzt Qr) + Ft4H' )l +(r -y)Usrw z1)+(1- )h(rr)l

(4 e Lr)

which leads to

Ir1 : (1a11- h-h^r.)oz and b2 : (1._l|t*t#gn)(L_0t-111_prr1)al+Z(t+Ztt_{Jr_.1tt)as

(2 7)

by the definition of subord.ination and (2.4), rve get:

a Pt(z): q'(u'(:1)) :1- + - (q e u) (2.8)

Now from (2.6),(2.7) and (2.8). s,e have

(1+:,r _ h_ 1nt)az:''!'-2

Therefore we have

-^-^^2 - 
Trar-qai:ffi{ar-€a?}. (7+21y- l\- pnt I 0), (1+y- h- lnr I 0)

(2 e)

*(*

n'here

.:i{,-3-e#:+*i) (
)

I]_2^11-fu-0t 1t

lcc\. ,2n7-6q6n rrAq.r.

Tt -t
(1 - fu*y- 0nr)2

2qTt
)
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the result is sharp for

(7 +211- 11- {hy * 0), (1+ y - t3t _ tst l0)

ztn \Z7 *1t l"tt zl
11a[h'(21) -t ljl4htt(zy +(1 - ht(21) * - 1t)h(rt

:1b(21) (2.10)

and

1th'(zt) + ^t1z?htl zl
TtzL h'("t) t B1z1ht/(21)l + (1 - 1 h'(zv) * t - pt)h(

Corollary 2.2For h(zl) e S'-C(q-r. ,3t.1r). for real parameters 17 such that

1 *2^n - & - fint 10. 1 *^;r - 3y _ Snt *0,then

T* \1h,

fi1ry{pz,

T* T2 pz,

l"s - ,to3) < T1

where

LL- Pr]-tt - frnr )'

t )

)
:lb(r?) Q.11){

,

P7:
271(7 *2lr- fu- 7t.yt) [-,* ?."(

7+l3t-ttt*,Bt nl1

-t 1t. - []t - lhtt
(L-fu*^n-7nt )'

1,.?*, (

K;f tzi + tuar{ff(z) + (1- r'r) B$\j"(z)+ (1 * t3iKfie)l

1 )l
{)) :

z-rl\ 1*2y- Ft - li;. yt)

7+0tttt*0t 1t
7*T-&-Onr

By taking 4 to be real nurrber and b"v taking lemma 1.2 we will get the desired result.

Remark 7: Ki@:2.3....'.) i. definecl to represent the sharpness of these bounds fbr real

parameter 17 as fbllon-s:

Z1 (zr) + rz?

(z) + yzl (r)

)zlo _ ^1.1 ^(tt. 7)1

- v\.7 )

zt(q + \)

Ttzt

K3(0):K't_t

and the functions F1 and Il (0 < ) < 1) b,"

(rr) + r F,i,G,)

Ttzt F\(rr) a B1z1FiQ1) + (1 -'vr) FiQr)+(1 - 0)F>,(ri

Fr(O) : Fs- 7

-v ( )7*\zt

z7
zt (q -f ))

ltzt (z) + BlzlHiQ) +(1-rr) Qt) + (1- p1)Hy(z) 7l \zt

11.r(0):H\-t

obviously these functions Kff. F>,,Hs e s.c(r-'.rl,l),rf q < pl or \ ) p2, then equarity

lrolds iff h is Kf or one of its revolutions. WheL h < \ I pz then cquality holds ift h is Kfl

( )

Tqq\'rrn7-6?An rrAq.F
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or one of its re'oiutions' If ry : p7 then equality holds iff h is f,1 or one of its revolutions . If
Il : p2 then equdlitr- holds iff lr is -Il or one of its revolutions. If p1 l rl l p2, Corollarv 2.2 can
be impror.ed. taking in account Lemma 1.2.

corollary 2'B Let h(zr e.9(r-'. s. f) . for rear parameters 17 such that
1*21t - 11 - 1nr *0,1 *ir - J1 - Jt^,r f0 and p3 is given bv

,r: 
(7-.Jt+^1 -J1.rll lT, .1+Jr +tr*6itrI-ffiLa-/,,*ffij

If pt < r7 I ps, then

las - ryall + (Tr - Tz)

(1+h*^n*Fr rr) -t^n-0t - Bn't)
r21r-h-7nt)

(1- fu*r- Ft :t)2
(1 *2-n - & - 7ni

1

m r'2
17

o
(

lf ps < r7 I p2, tLen

las - rya221+
1

,1

- M)(1+k1- Aj - frni
(1 D,

- Pt -t ^it - ,Jt
\D

1t )'
2(L - tuI)(l + 2t, - )n

I,tt - l:t^tt )

) is defined in (2.1) and

I - M(Ar-r.
L-r"'"#+(z-n1)(

T1

2(
'I r O^ ) . \r-l-:i7-,)l-l)l1l)

1+llr.-t"n+ 13gt

*Tt ) - z,r,'l .
/ ')-1

(1trr -fu- 0rn)2
7*2y- &- 7ttt

+T?
7*0t*T]_grtt )(1 + rr D.\

- u1 - p1^11) T1
(1 + 2tt -0t-1nt - 2qr? ,(7*2^11- 0r- /rt,r)

wlrere p1 arLd p2 are same as given in Corollary 2.2.

Example 2'4Let (-1 < lI < L < 1). If h(z) e s*crL,r[,0t,7r], for rear parameter 4, then

las-qa?2,< 
^

c* T1fi,

L-M h{n{pz,

-c* o 2 pz,

where

(1-l3r:_y-ljt ^. t2
)1)

Ir', 
*'s

a

)l
02: I - lI(M-L

L-,*li_TI-+e-M)( )l

7*t''.-fu-pnt

7+h+ T*Bs,
7+tr-h-pnt

(1 +,Br f lr + ,Brr)
(1-lt -t tt - fin)

Remark 2:For fi1: 0 in aforementioned corollaries 2.2and Example 2.4 weget the results by
Shanmugham et al. [6].

c" :lu{u - L) + (L - tr)2 - 2,tG - ruY(! - 0t + zt' - P'',')1' (r - llt *11 - 0:,t) 
I

ISS-\: 2207-6360 TIA s'n
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The increased demand for e lectrical energy has driven the developmcnt at r**t,,t:s1tlr: r,sr:rfr.i
ti(1\t{t:*r;' In particular, the conversion of solar energy into electrlcal energy using ytl:r.:1.*r;* ,.;,sit:
(PV)systems has become popuiar because ofits simplicity and lorv cost. Horvever, the
nonlinear characteristics and pox'er fluctuations due to changes in the temperature and
irradiation hinder the maximum utilization ofthe power with a pv system. Thus, the
rs],itv^iinL*]t'{}ti\vt::r pri.i ir;ri,,.t, (MppT) control technique is used t<l extract the nraximum
available power from PV arra):s, Due to insolation and. variatir:ns in temperature in a pv
systera, the conventional Mppr techniques are readily trapped b1,loca1 maxima to
significantly reduce the con,ersion efliciency. In order to overcome this issue, we developed a
novei periurb anc{ obsen'e algorithm based on an adaptive {uzzy plDcontroller rvit}r an

r*';tu;ins*t77 {}t3vi:r:{ )st:itsl with high tracking speed as well as maintaining the systems stability.
In addition, we use d a fuzzy cognitive netrvork to maintain the cqu iii,,:rrt:trtss*r*, which is
essential for improving the conversion efliciency. simulation results anci perf?:rmance
e\'aluations trsing oul" proposed method demonstrated its suitability for applications in pv
s.,'stems.
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O
the pou,er produced by a

speed. Iflethods: To improve power in
Neural Netw,ork - Particle Swarm i

NetworkJ opfimization algorithm.
of the photor-oltaic system. Findings: The

of solar energ: conversion
the best of knon'ledge no plD controller or

fuzzy concepts and rvorks with
along with oprimization techniques,

voltage control, The DC-DC boost converter
the ourput power. The FCN urilizecl is responsible
Improvements: The tuned conlrcller is

overshoot and delay time, This is demonstrated in the

DC/DC Help converter, Fuzzy cognitive Network [FCN), Maximum power point Tracking [MpprJ and
[P\u System

1^ $*rts"oductian

*{*}iiffos'si5:

Photovoltaic

a
With the continuous fall m the price of photovoltaic
(PV) sector and the risiag inr.olr.ement on tle ozone
depleting substance emanatrons, solar energr- is quickly
becoming an important poh,er source in the rvorlirr,ide
energy scenariol. PV system is moderately simple to
introduce, safe, nearly maintenance free and all the more
importantly, condition cordial. Extensirr p\r control
systems are being introduced rvorldrride because of their
medium and longhaul economic prospects:. Also, it needs
Iow preservation, no clamor and ll,ears due to the lack of
giving parts which makes solar pouer attractir.et. Each
kind of PV modules own specifies elements corresponds
to the encompassing rules such as light, and temperature

and it make the tracking of most extreme power point
(MPP) a complicated issuei. Most MppT control
algorithm is required to modi$r continuously the power
interfaces to get the greatest power accessible from a pV
exhibit at some random time under factor conditions
(disconnection, shading, temperature and burden)i.

There is a one of a kind working on the cluster's
capacity - voltage (p-V) curve called the Mpp where
generation of power is utmosta. A MppT controller
detects the current and voltage of the pV cluster; the
power is measured and accordingly the obligation
cycle of the converted is acclimated to match the Mppz.
Numerous most extreme power points tracking (MppT)
control algorithms have been introduced alreadf. MppT
fwry logic controllers (FLC) are generally easy to model

*Au 
t hor for co r re s po nd e n ce,

&hs€raet

and thus

implemented which
- Simulated Annealing [ANN-PSO-SA] and

a DC/DC help converter is employed to regulate

maximum power point andimproves
stability in case ofquickly unstablesystem

implemented this hybrid optimization
This method achieves the advantages of

Along rvith achieving maximum power the proposed controller
output ofPV panel and is responsible for
equilibrium condition at varying climatic

conventional MPPT algorithms with specification rise
in the results section.
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Design and Analyze the Effect of InGai{
Nano-Material in Light Emitting Diode towards

Improviag the Performance of euantum
Efficiency

$h)'am Sunder Nlanaktala, K.M.Singh

Abstract- rhe efficiettcv of an rnGa\- r:ftu_:*i!,:f /j2*. :JJ,TT:ffiT':l'J:T:L:lirlfflJ:;iHkr"1ffixlf;
'*:,:,};r;:X:y:i',!?,';!:.';,,";,;!:#::"::;X'; ,:;#,,,'ir';l int"*urrv produced phorons in the estabrished region
properties o.f the NSSp light emitters. Aho *.e de,_eloped a novel
InGaN LED structure based on a l;ano-structured seni-polar II. INGAN/GAN ACTryE REGION ON NSSp GAN

o 'Iili):;il::T,:#;#,';:;:;,rr:r::,::,:::;,!i':;,r;:"j::,: NSSp rnGaN/GaN MQWs

ex situ patternins. From this approach *., sot rirrks i,, ;ii;;;; The attributes of InGaN MQWs developed on an NSSp GaN
can see that with the help af RT PI- 30lc enhancentent in Ie.E template had been examined in comparison with MeWs
will be obsemed 

': lsYYQlYs as compared to c-ptane plai'i grown on a planar GaN template. For the planar Mews, a twoMQWs wilh the hetp of sElI and rEfl-imaging rools. we have um-thick GaN epilayer was deposited on a c plane sapphire
';:;;'{#l;::;X;orl#{.''o"'Dtootforthieiimxiatgrowthrl. iuurt.ut". suusequentry, the substrate remperature was

Index woris- decreased to 780"C for the development of lfQWs working
with a nitrogen carrier gasoline at 400 Torr reactor pressure

f. fNInOIUCTION described in Table 1. For the NSSP MQWs, practically the
identical development procedures had been carried out exceptThe advancement of the comin-e generation of high the insertion or Hro as well as ISST for the development ofeffectiveness light emitting diodes (LEDs) for solid stite NSSp GaN. Tho nominal thicknesses of InGaN quantumlighting takes a quantitative determination of intrinsic unit propeay plus GaN barrier are three nm as well as ten nm,details to performance that is additional. A typical metric of iespectively, as established by transmission electronoptoelectronic gadgets is the output pot ... oi their emitted microscopy (TEM). Cross sectionat TEM image showingexternally on the unit (Po,,) measured in an integrating sphere. NSsP MQws. reveals the cross sectional rEM picture of theFrom there, 2 numbers determine the effectiven.r. or tn" as grown NSSp InGaN MQWs. The 3 quantum wells hadLEDs: the wall plug efficiency (wPE) I*p i.e., the ratio of been distinctly witnessed and also marked by yellow affows.electric input power to optical output power, and the outside From TEM, the crystal orientation of the NSSp MQWs wasc :i:ffi,iffi::!lJ;:f:.'*:::.;lT,".riIT[T,..'i.[T il.:JtrJ; *[tj*:*r jt,::lT,{fr}:,jit 

Tphotons' The wPE is connected to EQE by the voltage drop planes is just approximately fifteen vo of which in c planev in the unit as a result of the diode ahead voltage as well as i*qro. cross sictional rEM image showing NSSp MQWs.series resistance' as rwp = Poul/vr, wherever I may be the revealsthecrosssectionalrEMpictureoftheasgrownNSSp
injected today's' In order to enhance it for a certain EQE, one . InGaN Mews. The 3 quantum wells had been distinctlyinvolves structures with lower contact resistance as well as witnessed and also marked by yellow arrows. From TEM, thesubstantial conductivity substances and effective heat sink to crystal orientation of the NSSp Mews was proven to includekeep high end below all operating conditions' reqr is readily 2 distinct semi polar planes. Based on theoretical calculations,evaluated by IEF in either ortne.e z semi polar planes is just approximately

fifteen Vo of which in c plane MeW.
rtBee = P,"1i(o)(Vq)

rvhere co is the photon energy and q is the electron charge.
Though it just exposes the mix of non_easily ,rpu.ubl,
element parameters, like camier injection effectiveneis qinj,
inner quantum effectiveness (IeE) nIeE, along with gentie

R* ised llanuscript lleceived on Jutl 2J. 2{ij 9.
Shamsunder Manataklata, Reseaich Scholar. , Depr. Of trUE , JECRC

- :.:,, eir;n , Jaipur. Itrdia

Ii \{ Singh. kof'essol, Dept. OIECE, JECRCT Univer.sit1,, Jaipur, India.



o

j

t

.! -oVF

e3i
c<L'-

3a

v:
2=

--<

2=
z > .<l

s? -

UI
D

Ga

N

1040 200 125 118 912 1:70 197

0

In
Ga

N

780 400 3.9 16.1 178 s90

I
60 3

Ga

N
Btr
rier

780 400 11.4 l7E 124 60 10

Design and Analyze the Effect of rncaN Nano-Materiat in Light Emitting Diode towards rmproving
the Performance of euantum Efficiency

Table 1 of condition

*

L

*:

t
i**

ri*c
ill

' :v -';t$t

III. PHOTOLT,VN;SCTNCE STUDY OF NSSP
INGANiGAN \IQ\\'S

The optical qualities of NSSp ]Ie\\i ri.ere indicated by
excitation and temperature reliant phoroluminescence @Ljt firil'rffi1,?:l:::i:'11;T'i :###.T,:];TJ.1'#
Most measurements had been carried out in comparison to
some polar c plane \fe\\. test. Figure 1 exhibits the
comparison of pL intensitl, for equallv samples at room
temperature (RT; 300 K.). It ma)' be obsen ed the pL intensity
of theNSSpNfe\\'s is 3 j tinres sron-ser rhan rhat of thepolar
MQWs.

ryiK{{}*, {#{T *i:*{#n#*ty {kl $i{$ftx'l}

Figure 2: Photoluminescence peak wavelength as a
function of excitation intensity. The two straight lines are

for guides only

Figure three shows the outcomes of temperature reliant pL
measurements. By assuming the IeE is unity at heat that is
lower (eleven K), the IeEs of polarMeWs ana NSSp couta
be deduced being twenty four Vo along with eigfiteen Vo,
respectively, at five kWcm2 excrtatiotintensity; along with
twenty Vo along with fifteen Eo, respectivety, at OOO kW/cm2
excitation intensity discussed in Table 2.
The suppression of the IEF in NSSp lively area advances the

JQfbV about thirty Vo.Thisparticular value is anticipated to
be further enhanced by thorough optimizations of the
development problems.
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Figure 1 : Photoluminescence intensitl. comparison of

NSSP and polar NIe\\,s at room temperature.

The PL peak wavelengths of equall1. samples had been
assessed at different excitation intensities and shown in
Figure 2. The peak wavelength of polar tiQll s azure shifted
when the excitation intensity increased. that had been due to
the quantum confined Stark impact (eCSE) brought on by
IEF. Strorger excitation raises the polarization charge

screening in the quantum effectivell, and also lessens the
IE'F1n pe1a1lIQll! In comparison,i},. p.ut u,avelength of

NSSP stayed almost a continuous no matter improving
excitation intensity, verifying the suppression of

t Sff8,IT {il{'}
(A)

o.2

't osolT {K'}
(B)

Figure 3: Arrhenius plots obtained from temperature
dependent PL for NSSp and polar samples with

excitation intensity of (a) 5 kWcm2 and (b)300 kWcml
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Table 2: IQE comparison of NSSp MeWs and polar Table 3:
MQWs

Excitation

Intensity

(kWcm:)

IQE of
NSSP

MQws
(vo)

IQE of c-plane

lv{Qws (%)
Improvement of

NSSP MQWs compared to
c-plane MQWs (Zo)

5 25 19

500 21 16 J 1.J
Excitation

Intensity
(kWcm2)

IQE of
NSSP

MQWs

(o/o)

IQE of c-plane

MQWs(7o)
Improvement of

NSSP MQWs compared to
c-plane MQWs (Zo)

5 25 t9 31 .6
500 21 16 31.3

OfTR PL results

V. NSSPINGAN/GANLEDS

1. Planarization

An electrically injected .fuGBNLED sructure
NSSP GaN template will be examined. After

based on

the MQV/

IV. TIME-RESOLVED PHO TOL L.}INES CENCE
STUDY OF NSSP NGAN/GAN NIQTYS

To additional chatacterize the optical quaLdes of an NSSp
energetic region, rhe ISSP -\JQ\-'-s plus c plane polarl{QlVs have been examined bi rime resol\,ed. 
1",:?T#":ffiT;,ri;l;*r*;i*;*mux
The excitation wavelength u,as focused during 2j6 nm *hich
has a 130 fs heartbeat wideness as *e, as a reperition rate of
seventy five MHz. The tlpical laser inrensin in the sample
top was believed to remain one k\\7cm2. The mono
chrometer grating was tuned tou.ards the good emission
wavelength of each test.

To extract non-radiative and radiatir e lifetimes. the following
formulas were used:

f,tnt=- 

-
L + t-/T__

1_1_.'
TpL tr Tnr

grofih, a 230 nm of Mg-doped p-type GaN epilayer was
deposited at I000'C. The p-type dopants were activated bya
thermal activation process at 7g0 'C under N2 ambient for 10
minutes. The measured doping concentrations of the n-GaN
and the p-GaN layers were 4 x 1018/cm3 and g.1 x l0t7lcm3,
respectively. The $owth conditions used for all layers were
very similar to those used in a planar LED except for the
addition of ISST and HTO processes. The entire epitaxial
sequence was performed in one shot starting from a two-inch
c-plane sapphire substrate. No electron blocking layer was
included to allow us to focus the studies on the optical and
electrical properties of the nano-structured active region. As
sho*n in Fi-sure 4, the as-growr LED surface has been mostly
planarized except for a low density of micro_scale
105 /cm2;. These micro-scale pits are attributed to the
threading disiocations reaching the surface although many of
them disappeared during the p-GaN growth. Further
optimizations of the p-GaN thickness and growth conditions
are believed to be able to improve the surface morphology.

Figure 4: SEM image to shory the surface morphology
after p-GaN planarization

Where rp1, r,, and rnl are pL, radiatir.e. along with non
radiative lifetimes, respectivell: lInt is
IQE, that had been from the heat reLiant pL measurement
together with the assumption that qlnt u.as hundred o% at
temperature thar is lower (t*,elve K). Ttre outcomes are

C summarized *itt tabl. three. It ma1, be perceived that,
though the radiative lifetime ri,as diminished significantly in
the NSSp test because of the lack of eCSE, the non radiative
lifetime had also been decreased. This explains why just a
thirty Eo improvement in IeE was noriced in the NSS-p test
while a consideration of three changes in IeE was formerly
assessed in semi polar InGaN/GaN MeWs developed on a
micro scale pl,ramidal GaN surface area using SAE. The
bodily mechanism of the reduced non radiative lifetime
remains under investigation. Nevertheiess, it could be
partially due to the moder of garlium vacancies while in the
ISST operation. As the gallium vacancies weren,t in the
InGaN energetic region, it,s thought the non radiative
recombination is further minimized by optimizing the mO
problems after the ISST progression and consequently
annealing the defects.

2. LED Fabrication

Th9 mlsa area was 350 trrm by 350 pm and was identified by

]W^ 
r-c-at^glrgtotithography and atso reactive ion etching (Rd;

LAM 9400). A slim metallic film that comprise of five nm of
Ni plus five nm of Au was deposited across the whole mesa
like a transparent electrode. After the p ohmic contact
development, the sample was annealed at 450 "C for ten
qinutes under N2 environment through a fast ttre.rnJ
annealing (RTA;

NSSPMQWs c-plane MQWs
{rnt 26 Va 20 Vo

Tl,L 0.17 ns 2.95 ns
'cr 0.74ns 76.26ns
?n. 0.31ns 3.62ns

pits (3.3 x

31.6



Design and Analyze the Effect of InGaN *T::Y{"riaI in Ljsht Emirting Diode towards rmprovirythe performance 
of euantu_ ffi.i"r,"y

JetFirst 150 RTp). 3i,0 nm of Au and 3g0 nm of TilAu hadbeen deposited by an e beam evaporator as p type and n typeohmrc contacts, respectively. The ,p."if,lr'ln the LEDfabrication process are revealed i" th" l;"rdi;.

\T. ELECTRICAL AND OPTICAL MEASUREMENTS
The fabricated LEDs have been indicated by regularetectroluminescence (EL) ..uru..rn.nr;;; .;; remperaturewith no intentionar cooring. Th" Ear;;.t;;;;;; 

" 
variety ofcontinuous wave (CW) current injection 0.. ,t,o* in Figure5 9. The inset shows the charge coupleJo.ri*iic") pictureof the unit under currenr ir.;"..tion.-Girl._ i*n, emissionacross the mesa was observed. The peak ._ir.io,i *uuelengthwas - 543 nm and didn,t show ,on . orr.. shift withescalating current. Rather, 

1s thown in Figure !, tle peatwavelength showed minimal wtrite strift i.";;. over themeasurement range) possibly because ofJoule neating.The full-width-half+naximum 
tFWIL\4r EL Iine widrhincreased a lirtle with escalating ir;."ri* anJiro o,u, _u.htite 

{at.grlemi 
polar green uro y.itoo,LED;;.;;,, on semipolar bulk GaN substrates.
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ll/av*lenqth {nnri
Figure 5: Electroluminescence

of NSSP LED forspectra
different injection currents

(rnA)
Figure 6: Peak wavelength and FWHMIine width of EL

The L I as we, as I v quarities of NSSp LEDs are shown inFigure 7. The turn on voltage was 4.2V 
"it 

r*rv mA, whichhigher running voltage- 
-is 

due t. ;';; optimizeddevetopment probtems 
-or 

tn. xsse ;;j;;" Ino utro th. pGaN present spreading rayer. These micro scale pits observedon the surface area of LED (Figure Zl.ri"irJOegrade the

:]::1.]:i, 
properties. probably u-..urr. oi'i,i..ir.o contacr

resrsrance. By optimizing the p GaN level thickness as well asplanarization circumstances, the development of micro scalepit is minimized and consequently the power attributes of theLED are likely to be enhanced.

VII. CONCLUSION

In this particular research, the athibutes of the NSSP mildemiters were examined. Esrablished;;;; b";; gr;;
3n 

Nsjf-caN beginning from a 
" r;;ril;r" substrare.

I:r:tT la, rhirty one vo errhancem'er;; ia"j;u, noticed in*fl.I M.q*: as compared t, 
" 

pr*e plir*'uOwr. anadditional enhancemenr of trre lt2e d, ; il;i;;,indicated by TRpL dimensions. W; f""l; iittmization ofHTo and ISST condirions ; ;;ffiy increasenon-radiative lifetime. Nano_structured r;;-;;;;;;
have been fabricated utilizing , ,,*a*a ,-oftght_emitting
framework and measured by ising tld; 

"i'*Icterirations,Iike EL, IV, and LL To tfr" gr*tJrt"irar*"il*of ourr, tt u,w-as the very first semi polar 
"co_tierafffnOs raised on

lITO"Or: 
c ptane ,appfri." substrates. ihe ri'easureO BI,rp"":..u 

th.gwed 
negligibte eCSE with u f"uf.-ruu"f"rgtf,roughly 543 nm. The EL Intwidrh *u, *,i"f, tit" which ofsemi polar LEDs fabricated on ,".ni foi*-"Oulk GaNsubstrates.
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using InGaN/GaN Multipre euantum well
Green light-Emitting Diodes as a promising
Replacement of conventional light Sources

Sh1'am Sunder Manaktala, K.M.Singh

o

Abstruct- In this particular paper *,e increase a graded indium
composition p tlpe InGaN (p InGa.\-1 conductiott li,el ro supplant
the p type AIGaN electron blocking level & a p Ga-\. levet to update
t!.e 

:nil/_J,:!d intensir.t. of a Go.r: based grien light transnritting
diode (LED), The indium structure of rhe p"InGaN coatrfr
reducedfrom 10.4 % to zero 9b across *L an.rtipnrrit heading.)
tale contig.u.rattsl is propos.ed for n-electrode vith openings to be
connected in Thin-GaN lighttransmitting diodes'gfOg. fn,
impact of the n-erectrode ritrt gaps on the'thernnor and erectricar
qualities of a Thin-GaN LEb'chip is ,esearclhed utitizing a
three-dimensional numerical simulaiion The IeE olgreen LED is,::!!:!"d_b! the deformities and rhe intern-al ,irZri, Jietd inMQll/. Thusly, we tolk about the ongoing ad'ancentent in
ilWrovile the, 

lQE of green LED in dntoit. Tinrc tr"hriqur, 
"o,be partitioned into two closses. A portion of these techniques were

nrgyolld-to ytlsrade precious stone nature of InGajyG;N MeW
willt hiSh. In composition and lo*. rhickniss of delorntities b_v
adjusting the developntent, conditionr. OilJrruit strategies
co.ncentroted on etpanding electron-hole nari-function coyer bt
tlispensing with the polarization inryact.

poor quantum effectiveness of GaN based LEDs. Numerous
analysts have suggested methods that are several to manage
this problem determined by band engineering onthe electron
obstructing level (EBL). Kim et al. used a functioning layer
accommodating power grid coordinated InAIN EBL to
enhance the quantum efficiency of natural LEDs [6]. A
graded superlattice AIGaN/GaN embeddings level was
suggested by J. Kang et al. to increase the effectiveness of
hole injection as well as execution of natural LEDs [7].An InAlGaN/GaN superlattice, an AIGaN/InGaN
superlattice, along with a composition graded AIGaN EBL
had been the same used to lower the poriibt. screen of holes
without hurting .the electron constrainment. An as of late
proposed technique to enhance the attributes ofp type GaN is
polar_ization doping [8]. It uses the inner polarization of the
buildings as well as material composition evaluating to
encourage absolutely free electrons or maybe holes [9]. At
any rate, the improvement temperature of AIGaN is in each
and..every case very high in order to enhance the crystal
quality. The higher indium foods InGaN/GaN different
quantum effectively (MeW) of natural LEDs will be
damaged amid the high temperature procedure [10]. Right
now there aren't a lot of accounts about the p type coating
building meant to boost the gap injection of baif primarily
based LEDs.

Index Termst electron, la.t er,
temperature, etc.

electrodes, hole, density

I.INTRODT'CTIO\

GaN-based light emitting diodes (LEDsr har.e lanked for
substantial concern and also har.e been considered a

o i::ffi ,Ti,:'ffi nT:,I;,lri:;l: ?il i;x' :..:i,,i,"J;. l;,:i
pink LEDs is high, along u,ith pink LEDs u.ere comnterciallv
employed in several fields, for insrance. buming. shou.. Iight
correspondence, backdrop illuminarion If_j], o..
Nevertheless, the inner quantum effectir eness tleE t of Ga\
based eco-friendly LEDs remains less than that of pink
LEDs, which is refered to as the ,'Green 

Gap,, [_+]. It hinders
the greenish LED to be attached u,ith Red_Green_Blue (RGB)
burning, apparent light communication. along *,ith fuli
shading displays. A considerable polarization area and bad
crystal qualify [5] would be the concept explanations behind
the lower IeE of natural LEDs rvith an impressive indium
composition. Honestly, the very poor hole injection likewise
assumes a crucial job in the

Relisrd ll*n*sr:ripf lter:cil.ed on Decentber 2:, 2tllg,

lhamsunder 
Manataklata, Research Scholar . O.pi. Of HCll , .IECRC

L nir ersitl . Jaipr"rr. India
K \I Singh, ltofessor, Dept OIECE, JECRC Ltniversitv, Jarpur, India

II. MECHANISMS OF LOW reE FOR A (GaN) BASED
GREEN LED

The InGaN wells' indium structure demands a top indium
structure to complete a great deal ofwavelength eco_friendly
LED. The typically low quantum effectiveness of
InGaNiGaN eco-fliendly MeW with the higher indium
structure could be ascribed to a number offactors. In the very
first place, it is difficult to develop excellent InGaN/GaN
MQ\\/s with an impressive indium composition. The stress

lrlSht approximately by cross section crisscross among
InGaN wells as well as GaN barriers might increment
together with the raise of indium structure in the eWs.
Indium grouping incited by a rebel strain is observed when
the well thickness is littler than the basic thickness Ill]. Be
that as it may, if the well is thicker than the basic thickness,
the maverick strain may cause the rebel strain_in_ duced
deformities, for example, point surrenders [12], debasements

[3], V-defects [14].

ii,,Y jt;,&X-



Conventional
These high-density strain-induced imperfections may go
about as nonradiative recombination focuses within the
InGaN/GaN Me\Vs and. so decline the IeE of
environmentally ftiend11, LED.
Furthermore, the development of indium composition also
prompts the material inhomogeneiq of the InGa\ effectivelv

la11r1due 
to the very poor miscibilir). among GaN as well as

InN. Phase segregation causes challenges in accomplishing
homogeneous InGaN amalgams, and ei.en a debasement of
the InGaN/GaN MeW dynamic locale [15]. Additionally,
there's an internal electrical area of InGa\ Ga\ different
quantum wells of LED created about the c,plane sapphire.
The electrostatic arca prompts the spatial separating of
electron'hole wave works and consequentll cuts do,,,n on the
radiative recombination fees [16]. Since the piezoelectric
polarization relies upon strain, the reiuction in
recombination rate is bigger for longer emission u.ar.ele $hs,
green LED.

using rnGaN/GaN Murtipre euantum weil Green right-Emitting Diodes as a Promising Replacement of
Iight Sources
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III. APPROACHES TO ENHANCE TI{E EFFICIENCY
OF GREEN LED

Numerous endeavors have been extended to defeat the
difficulties referenced previously. As of late, a few

Splr?T!"! have been reported to adequatety improve IeE of
InGaN/GaN MeW green LED. These methodoiosies can be
separated into two classifications. The main sort olstrategies
is centered around enhancement of radiative recombination
by improving crystal qdality of MeW. These strategies
smothered the indium segregation and reduce the thickness of
imperfection by streamlining the development state of MeW
and utilizing some new structure. Anoiher sort of methods
in- wrinkled the recombination rate by raising the cover of
wave function of holes and electrons, includinlg polarization
restraining and vitality band engineering plan. 

- ^

IV.IMPROVEMENT OF CRYSTAL QUALITY

G
I ":r, :ll:*}

Ordinarily, the perfect advancement temperature of InGaN
properly layers is substantialry ress than that ofGaN barrier
levels due to lower miscibility of InN found GaNo i;?lfii*#; Jffi -Tlffitii:XtTfl #,fH,*:ffi S...T$:
since it's difficult to modify the improvement temperature
precisely and quickly. Thus, the crystal quality of CuN
obstacles created at temperature that is low is very bad to
have excellent optoelectronic qualities, and that is steadily
significant in eco-friendlylED with good indium factor. S.j.
Chan et al. enhanced the crystal qualrty as well as mild yield
severeness of InGaN/GaN MeW greenish LED by raising a
GaN barrier at temperature that is higher [lg].
fTid the development of InGaN/GaN tuteW, they initially
inclined down the temperature and held up til it balanced out
to grow an InGaN well layer. From that point onward,
temperature was increase to a higher esteem and held up till it
balanced out to grow a GaN barrier layer. The aetaif'oiiie
temperature sloping procedure is appeared in Fig. 1(a).
Figure l(b) demonstrates the Iight yietd controt as a fun_
ctioa of injection curent. The 20-mA yield intensity of ni_
tridrbased green LEDs with high temperature GaN bariers
expanded by 65% compared to that of the conventional
InGall/GalrI green LEDs.

. Figure 1: (a) Time seqxence of the temperature ramping
p.9...rj during the gro*th of InGa\/GaN NIeW active reglon.

(b) Output poxer of L_EDI b (rrith a temperature 
"u_pirg]Ie\\') and LEDII (*.ith a constant MeW).

Be that as it might. the hi_eh temperature advancement GaN
barrier might possibh. damage the InGaN effectively layer.
Amid the temperature inclining as well as screen
development process. the nicely. experiences a greater
temperature rvhich prompts indium re_evaporation and
segregation at the interface of eWs. This thermal debasement
of MQW reduces the radiative recombination rate. Jin_Woo
Ju et al. utilized a slight GaN, just as a protection layer to
avoid thermal damage to the delicate well [19]. After the
development of an InGaN well, a I nm-thick GaN
well-protection-layer u,as along these lines covered at a
similar temperature.

Michael Nloseley's evaluation uncovered which indium area
segregation rvas much more connected with the quantity of
inside dium adsorbed on the counter, rather compared to
improvement in the Inrich plan as a rule [20]. He proposed a
method for managing indium area iegregation by
safeguarding Group III metal movements at a fixed harmony
through metalmodulated epitaxy (MME). The rare turning
off of the metallic emission cells requires into bank account
complete utilization of overabundance metallic on the
counter, retaining beads from continuing throughout the
advancement.

HungCheng Lin et al. demonstrated the upsides of using
indium therapy in the improvement of InGaN/GaN MeW
[twenty one]. The indium therapy is usually to place in an
extra progression where only NH3 and TMIn got the
opportunity to stream directly into the reactor at each
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InGaNtoGaN interface amid the improvement of MeW.
Subsequently, there's a sleek screen as well as minimal
Vshape imperfection density in InGaN/GaN MeW, as
appeared in Figure 2(a) as well as 2(b). Figure 2(c) shows the
production energy of LED with as well 

-as 
with no indium

I.l.dy. The light production energy of the TMIn addressed
LED increments by forty three %o in contrast to which of
unheated LED.
Yufeng Li et al. discovered that the GaN epilayer created on
the created sapphire substrate demonstrated u fo.ty four %o
reduced threading dislocation density than which created on
planar- substrare t221. A Gat{basld earth_friendly LED
created on s created cplane sapphire thus porr.rr"a u
multiplying ofthe inner quantum efficiency.

harm on the InGaN/GaN MeW, that is as a result of higher
advancement heat of p'GaN, is ascribed towards the indium
dissemination into GaN screen levels coming from InGaN
properly levels [24]. It is promising to bring down the
improvement heat of a p'GaN level for more effe-ctive optical
as well_as fundamental qualities of InGaN/GaN MeW t251.
The caliber of InGaN/GaN MeW eco-friendly Leb might
similarly be enhanced by',active,region'friendly', p,tncaN
levels created at heat thatis lower .

V. WAVE FUNCTIONS OVERLAP IMPROVEMENT. 
OFELECTRONSANDHOLES

Polarization electric-powered field legitimately will cause the
wave performs division of holes as well as electrons. The non
polar as well as semi polar InGaN/GaN MeW might
productively lessen the electrostatic area intensity as well as
increment the quantum effectiveness of InGaN eW [26]. The
rplane sapphire as well as aplane SiC have beenused for the
nonpolar aoriented nonpalor GaN advancement.
Subsequently, aplane GaN platforms as well as mplane

fnclN flicks on mplane 6HSiC had been accounted for 1271.
Semipolar InGaNiGaN eco-friendly LEDs had been also
constructed on the mplane sapphire. Taeil Jung et al. found a
semipolar eco-friendly InGaN/GaN MeW developed on
great ease cplane sapphire substrates and achieved tiirly %
increased inner quantum effectiveness when compared to a
standard cplane MeW t2gl. Additionally, bulkGaN
substrates with very subjective introductions arL aftractiveto
develop a nonpolar as well as semipolar green LED, for
instance, launch GaN semipolar GaN, and a'iso aplane GaN
[291. In the study of TingWei yeh et al, even GaN nanorod
arrays have been created vertically by specific area
advancement on cplane substrates. these nanorods exhibited
6 non polar 11? zero facets, that filled in as growth surfaces
for semipoalr InGaN/GaN MeW [30], ur.u,i" out in Figure
4(a) as well as a@). The nonappearance of polar airpiane
inhoduction prompts elimination or cruciai decrease of
polarization impacts.

:+ 
={r 

Fg

$

Figure 2: HRTEM images of the LEDs gro* n rr ith (a) and
rvithout (b) indium t. 

.r,Iilj;i,lfit 
c) li;hr o u rp ut-c u rren r

Y. Yang et al. enhanced the crystallization qualig as u,ell as
optoelectronic qualities of InGaN,,GaN \{e\\, of
environmentally fiiendly LED by improving rhe componenrs
on freestanding GaN substrates [23]. The density, of micro
structural abandons within the LED on GaN was generously
decreased. Appropriatel!, the IeE of environmentally
lriendly LED on GaN was seventy one %o above relative LED
:reated on sapphire. The improvement american states on the
\ iQ\\I presume serious task within the crystallization

_::alities 
as well as gentle qualities of eco_friendly LED. In

:: e meantime, the high'temperature post,growth on the p,GaN
::: transportation level can make winter harm the
.: rl:\ GaN MeW as well as reduces the emission
j:..:n:ages on the InCaN/GaN MeWs LED. The ther, mal

5!:'
SE'.r qlr..' ' !!F.i

Figure 3. Cross sectional images of InGaN (6 nm)/GaN (g nm)
N{Q\Ys gron n (a) rr ith ,t00 sccm H2 and (b) without H2 during
. Jh. interruption time of 0,5 min., (c) the effect of H2
introduction on the RT pL of a Uue f,fir structure. The H2 was

introduced during the interruption time of 0.5 min.

,
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Using rnGaN/GaN Multiple Quantum well Green light-Emitting Diodes as a promising Replacement of
. Conventional light Sources

Assuaged QCSE was consequently achieved with a longer \rI. CONCLUSION
coverage of electronhole trend operates for MeW. Thusly,
the chance of dipole alter within the semipolai u, *.iL u, overlll' we've examined the device restricted the inner
nonpolar QWs was improved for more una 1,o..-.rr""iir" quTq- effectiveness of InGaN/GaN MQW greenish LED
radiativerecombination[31].Shessisstraight*ittincortoi and late. lechniques In order to improve the IQE. To
of piezoelectric polarization. Decrease oistress is able to accomplish greener emission, loaded with composition in
eliminate the piezoelectric area as well as entrance tt," lnGaN QW is needed. So, a sizable cross section jumble

covering of electronhole trend feafure. There are several among lnGaN wells as well as GaN barriers occurs as the In
novel strategies suggested as of late to ease upwards the ::-p9.l,l*stress in wrinkles. This effect leads straininduced abandons and

a

o

A parlicular method that is powerful to lessen stress is a
straincompensated advancement process that intends to
cultivate MQW and have a novel framework to ease upwards
stress. D.M. Van Den Broeck et al. disclosed the
advancement of InxGalxN/GaN,'strainbalanced,, many
quantum wells (SBMeWs) produced on heavy InyGalyN
platforms for x > y t321. The SBMeW is a cross part
synchronised on the heavy InyGalyN structure. Within the
SBMQWs, thicknesses &.compositions are selected with the
aim which the compressive worry within the wells is
modified through the flexible stress within the obstacles.
R. Arvind Pawan et al. planned a novel highlow indium make
up and then prestrained the InGaN/GaN MeW system of
environmentally friendly LED [33]. With this MeW the
original 4 QWs possess a reduced indium aspect contained
InxGal? xN to mini mize cross part stress and also achieve
much better present density, Be that here as it might, the 5th
level has a greater indium part to obtain emission within the
eco-friendly location of the entire spectrum. Such a scheme
using an amount contained indium make up rvithin the eWs
impressively cuts down on the stresses to come doun u,ith
powerful outcomes and place uithin the enhancement of
outstanding severeness as u'ell as radiatir.e recombination
fee.

Hongping Zhao et al. found a straincompen sariared
InGaN/AlGaN QW system makins use of fiasile tensile
strained AIGaN obstacles to co\,er the compressively.
emphasized InGaN eWs.[34]. Additionalll.. Seoune Hrva n
Park et al. detailed a straincompensated InGa\linGaN eW
which has a tensilestrained InGaN screen [35].

sound polarization field. The flaws go approximately as
nonradiative recombinative concentrates & polarization
isolates the electronhole trend feature. Subsequently, the
radiative recombination effectivene ss of InGaN/GaN it4eW
eco-friendly LED is less than that of green LED that is
categorized "green gap',. This way, we've place accentuation
on the continuing endeavors made to improve effectiveness
of natural LED. A portion of these techniques were pro
presented to build good quality InGaN/GaN MeW with
higher. In composition and decreased density of
imperfections by altering the development conditions. Some
other techniques concentrated on wiping away the
polaization effect in MeW by nonpolar and semipolar LED
or maybe novel MQW structures.

Figure 4: (a) Schematic diagram ofa GaN nanorod array, (b)
InGaN/GaN MQWs are grown on three different planes as

indicated in the arrows (reprinted from Ref.3e.

The radiative efficiency of a strain-compensated eW
smrcture is appeared to be a lot bigger than that of a
conr,entional QW structure. This is ascribed to the reduction
ci internal field in the strain-compensated eW structure
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ABSTRACT

This paper reports a structural study of deposited on p-fype silicon substrate using radiofrequency (RF) sputtering technique. study of the deposited ZnO thin film is done. The X-ray diffraction (xRD) spectra shows a of (0 0 2) orienration which ensures high quality of
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film. The roughness ZnO is measured and found to be 1.85 nm which arEiburedacoustic loss during These sputtering parameters can be used to deposit goodquality ZnO thin fitm which piezoelecffic layer in acoustic sensors, pressure sensors andmany other optoelectronics
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PZT based devices show low sensing response due to its higher
dielectric constant. Therefore, only A-lN ,"a ZrO ... very attrac-
tive piezoelectric materials *nicf., st o* gooJ'c"oripatiUility witn
standard CMOS fabrication process.
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Smart Helmet (loT Based)
Ayushi Khandelwal' Himani Jain, Bhavya Jain, Arpit Khandelwal, Harsh Vijay, Akshay Kumar, santosh Kumar singh

Abstract- This paper gives description of a smart helmet which is based on lor system to avoid accidents during vehicle riding resultsdue to recklessness of riders towards helmet as it wonlt ailow the vehicle to start untilihe riders wears the helmet. lt consist of two modulesone for the bike and other for the helmet' The bike 
'oouie 

wirr act as a server and tne nermet modure wifl act as a crient and the modureswill act as an aggregated system when p'opul. .onn".iivity is establish"o o"t*u* tn" server and client module. As soon as the w-ficonnection is interrupted lhe bike wrll stop passing 
"r;;;i to the ignition coir and nence stop it,s functioning.

lndex Terms-Smart helrhet, IoT, server-cljeni, Wi-fi, NodeMCU , Secure.

15

(}

1 lrurnooucrtot't

o

face is also called TWI (Trvo Wire Interface)[2]. OLED display
is used to current state of the system, wl-ren the rider starts themotor t,ehicle ancl cion,t wear helmet OLED display warning"Please rr.ear helmet " ancl r.vhen the rider wears the helmet it
is displal message ,,

Tl-re Helmet module
Heimet used"
consist of Node MCU use for handshak-

ing rvith sen,er @ike Module) and a Capacitive touch sensor.
Capacitive sensor (sometimes capacitance sensor) uses tech_nologl, based on capacitive coupling, that can detect andlneasure anything that is conductive or has a dielectric differ-

capacitive touch sensor to
inside a helmet which

of corresponding
rider to start the bike

o -1r.. Sat:toslr KLrnLor Singh-is currcntly working ns associntc proJrssor tn. ?ttr)nrc mg.ineering in IECRC, Jai-prtr, 3A2d22. E_m;ii;-,
I Lrt R ntost t.t t@l eclc.qc.it|

2 Pnoeleu FoRuulanon
Every year around numerous people get badly injured or died
due to their recklessness torvard helilet an I ihafs the reason

9""oil Govt. along with the-state fegisfativ;sL taking several
steps for the compulsion of helmet iuring tf,e ,iae. In krdia ,per year around 39,975 deaths occur duelo not wearing hel_met and around 36,62g seriously injurecl. Keeping this iritia_
tive in mind this smarthelmet is de;lopea wtictr won,t allow
the rider to access the bike until it wears'-tf* fl.i.""t pt.

3 Pnoposeo Solunoru AND AssuMploN
In this section we fust discuss the background of IoT and thenimplementation of proposed sorution -"odeLoi i-urt Helmet.

3.1 Background of IoT
IoT is a network of inter related devices sharing information

Td 1rg , this ability to share irf.rr"ti"" iakes a device
srneift, thus smart device is nothifg but a device working overIoT with other devices. The lrri"r.,ut ;; Thi"g, consists

"j *y device operate through the tnternet. This includes

*:::l :ll:,lins 
you can think"of, .r"si"tfi.;; ."upffi;r:;

Duxcung ,narntenance to the jet engine of in airptane. Medical
dwices, such as a heart monitor"imptroi-o. u't iochip tran_

IJSER @ 2019
http://www.ijser.org
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S. S. Manaktala, K. M. Singh

optoelectron ic devices-application of
Nanotechnology-a review

54

Abstract- This paper is a 
1vie.1v 

of fundamental principle of optoelectronics and its apprications , nanotechnorogy and its growth arehighlighted' various properties of Nanomateti'r ro,. J"r.ioprent of optoerectronics have been studred. ttanomateriairabrication techniquesare studied also the effect of.nanonmaterial alloys on irprou"r.nt of quantum efiiciency is studied. Limitations of nanotechnology foroptoerectronics devices as we, future optoerectronic is arso oiscussed in the paper. 
cncy rs sludred. Limitations (

lndex Terms-Nanomateriar, Quantization, semiconductor, optoerectronics, Quantum Efficiency

a

o
Mncro flitr{r{

1 lrurnooucrroru

T In recent year with the invent of molecular beam epitaxy,

metal organic chemical
experimental techniques,
quantum confinement in one
revealed new
technology. The classical
not readily apply at this
Firstly, the elechonic
very different from their
surface area to volume becomes much higher, and since the
surface atoms are generally most reactive, the properties of a
material change in unexpected rvays. For example, u.hensilver is turued into very small particles, it takes on anti_
microbial properties while gold particles become ant. color
you choose, Photonic semiconriuctor der.ices like LED, Laser

Fig '1 :Evolution of science and techology and future[.I]

Nano scale materials are those objects where the dimensions
if measured then at least one climension is less than nearly
100 nanorneters. A nanometer is measurecl as one millionth of
a millimeter -lVhich is almost 100,000 times thicker than the
diameter of a human hair. Nanomaterial generate huge
interest for researchers as at Nano size of substances
distirrguished optical, magnetic, electrical, and other
properties are surfaced. These newly highlighted properties
hav3 

fhe 
abilitv. for great impra6fs ir., 

"i..t 
?rt, elecfronics,

medicile, and other fielcls.

Cell are used for various
commurLication industry.

Nanostrucfure science and technologl, is a n.ide area of
research which involves various disciplines of science and
technology. It has greatly contributed to the rrorlclu.icle
grolvth over the years.

{pn}

'i?*t *t}i,J

i,li&o

iatiri

c;fl :;,,J*",T:i:i:;,j:':1.

. i -: '.1.:'r.;(roln is ctrrrently ttorking ns ossotiott prot'rssor itt elettronic
r '.':.'r', /ECRC lnipur.3o20i2.E_,;,r;i; ;;;,rirri';;n,'cceo,iecrc.nc.i,,

:l*0rsr#
1::i*19ii$

*i,b

Fig 2:Nanomaterial for Example (Carbonnanotube) 
[1]
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Novel Vedic Multiplication Technique and its Implementation - A Fast and Simple
Method of Convolution

R. Bathijatancl I. Suwalka:*

,??o-r:.:,,rn,,of 
El,ed.ronics anrl Contmunication Engineering, JECRC, Jatpur, Rajasthan, India

Deparrtnent oJ Lleclronics and Communication Engineering, CLAE, MptrAT, udaipur, Rajasthan, India
E- na i l : ruj es h.ece@jecrc.ac. i n

Urdhya Triyakbhyam a new method of convo.lution based on vedic Mathematics has been explainetl for digital signal processing. It has been sh'wnthat the convolution of large sequence can be foun<I out in comparat*"i/rrr"Jti-rre, by this method. w"-rrou. demonstrated the capab;ity of themethod on eight samples' we had used ranner tool fbr simulation and l6nm cMoS technology. A delay 53.2lns and power dissipation is 14.gluwhas been fbund.

c
l. Introduction: \\,ith the latest advancement of VLSI
technology the demand for ponable and embedded digital

-signal 
processrng (DSp) s).srems has increased consideraily.

Using programmable devrces tbr DSp applications could
narrow the gap behr.een the tlexibility of general pupose
processor (GPP). programmable DSp (PDSF). FpGAs- are
being. increasingll' used 

. 
for variet_v of computationally

intensive applications. ln di*sital signal processrng convolution
is a fundamental computation thlt ii ubiquitJus in many
application areas Il].
Convolution is the most important and fi.rndamental concept in
signal processing and anallsis. NIanv researchers have been
trying to improve performance pa.rameters of convolution
systemi I. One of the tacton rn perlbrmance evaluation of any
system is speed. The core computine pro!-ess in convolution is
always a multrplication routine. Faster addition and
multiplication are of exreme rmportance rn DSp. Therefore,
engineers are- constantly. looking ibr boosting performance
parameters of it usilg ne$. al_sonthrns aad hird-u.are. After

lomparative study of diflerenr multipliers. Urdhva
Tiryagbhyam surra based on ancienr Indian *.iidom book _ the
Vedas, is shown to be an etlicient multiplication algorithm
t2lt3t.

2. Background: In Ret'.[1],conr.olution is carned ou1 bv serial
processing.-They used only. one J^-1 bir Vedic multipirer based
on Urdhva Tiryagbhyam sutra. Though hardriare isless. i1ela.
is 

.more 
as sixteen multiplications are camed ort on. Uj on.

using only single multiplier. Direct method for calculatine the
linear convolution sum oftrvo t-rnite lensth sequenc., i, ."iy-to
learn and perform. The approach is easfto learn because ofthe
similarities to computing the multip.licition of r*.o numbers by
a pelcil and paper calculation. FpC.{ implementation is future
work [2]. In parallel FIR filter algorithm, the preprocessing,
post-processing and sub-filter matrices can be cajcuiated easilv
with Matlab. Then, Matlab can be used to automaticaily
generate Verilog code for the hards.are implementation of thii
algorithm [5]. But in automatically generaied code there is no
control on architecture level. ROM look up tables can be used
to implement the computational modules. Multipliers can be
realized using memory based approach. Multiplication of two n
bit input variables can be perfoimed by ROM table of size 2
with power 2n entries [7]. But this appioach is not efficient in

area point of view.CRT algorithm minimizes multiplication
operation at cost ofincrease in addition operations [g]. parallel
implementation improves speed [9]. The sutras in Vedic
mathernatics are easy to understand, easy to apply and easy to
remember. Vedic maths is helpful to software developers as it
is more scientific than the normal system of mathematics [10].

3. Convolution: Discrete time convolution can be cleflned as
y[rs] : Ef=_=',tr[&] #r[m - Ic]

iVhere 
x[n] is the input and h[n] is the impulse response. Thus

tle oytp. 
^ut 

of the LTI system is given by a weighted ,,rro of
time shifted impulse responses. It is known as conlvolution sum

"r! _ _ represented as Thus
slmJ * &.[re] : ffi=_* s[&]]e[m - fe]

For example if
then convolution sum will be calculated as

For

r[ri] : {10,20,3*,+o} a iifir] :
Then

example

{:,3,5,6}.

o
Similarly in the case of brnary
In above method of linear convolution, it is simply a
multiplication process with addition with no oarry 

-being

propagated. This method utilizes large area of the chip. Alsi
thrs method is bit slou.& slower if we take large no of samples
lbr conr,olution.

4. Proposed method of convolution:
Vedic mathematics is part of four Vedas (books of wisdom). It
is part of Sthapatya-Veda (book on civil engineering and
architecture), which is an upa-veda (supplement) of Atharva
Veda. It gives explanation of severai mathematical terms
including arithmetic, geometry (plane, co_ordinate),
trigonometry, quadratic equations, faitorization ancl even
calculus.

His Holiness Jagadguru Shankaracharya Bharati Krishna
Teerthaji Maharaja (1884-1960) comprised all this work
together and gave its mathematical explanation while
discussing it for various applications.
The work presented here, makes use of Vedic Mathematics.
"Urdhva Tiryagbhyam Sutra,, or ,,Vertically 

and Crosswise

\rclume LW.u Xx*w* YT o ffwxz* / X*2W trytug* W*:V6
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978-

81-

94054

3-1-37

23
MrAkhil
Yijay

Design and analysis

of a hydraulic brake

caliper

March,

2019

Nationai

Conference on

Futuristic Trends

In Mechanical

Nationa

I

MrAkhil
Vijay

Design and

construction of
vertical axis wind
turbine

March,

2019
Nationa

I

ISBN-

978-

B1-

94054

3-1-3

Hybrid power

generation by using

wind and solar

energ-y: a case study

March,

2019
Nationa

i

ISBN-

978-

81-

94054

3-1-3
Fdm 3d printing

containing natural
-it

March,

201,9

National

Conference on
Nationa

I

ISBN-

978-

24

25

tr'Ir Ravi

1,adav

ISBN-

978-

81-

94054

3-l-3

I 
National

Conference on

Futuristic Trends

In Mechanical

Engineering

)

Engineering

ISBN-

978-

81-

94054

3-1-3

I National

Conference on

Futuristic Trends

In Mechanical

Engineering

Mr Ravi

yadav

I 
National

Conference on

Futuristic Trends

In Mechanical

Engineering 
]



In Mechanical

Engineering
94054

3-1-3

27
Mr Abhishek

kumar
March,

2019

National

Conference on

Futuristic Trends

In Mechanical

Nationa

I

ISBN-

978-

81-

94054

3-1-3

28
MrAbhishek

kumar

Suptainabiiity of
rain water

harvesting sysrem in
terms of water

March,

2079
Nationa

I

ISBN-

978-

81-

94054

3-1-3

29

Mr
Satyendra

kumar

A review paper on

fused diposition

modelng in 3d

printing

March,

2019

I National

Conference on

Futuristic Trends

In Mechanical

Engineering

Nationa

I

)
30

Mr
Satyendra

kumar

An application on

machine learning

for nerworking: a

review

March,

20r9

National

Conference on

Futuristic Trends

In Mechanical

Nationa

I

ISBN-

978-

81-

94054

3-1-3

31
Dr manish

shristava

Review on working
principle of plastic

shredder

National

Conference on

Futuristic Trends

In Mechanical

Nationa

ISBN-

978-

81-

94054

3-1-3

32
Dr manish

shristava

Renewable energ-y

in india: current

statues and future

potentials

March,

2019
Nationa

I

ISBN-

978-

81-

94054

3-1-3

Mr Sarya

parkash saini

A study on 3d

printer: a review
March,

2079

National

Conference on

Futuristic Trends

In Mechanical

Nationa

I

ISBN-

978-

81-

94054

3-1-3

34
Mr Satya

parkash saini

Reviewon

fabrication of
composite filament
for fused filament
fabrication (ftr) 3d

March,

2079

National

Conference on

Futuristic Trends

In Mechanical

Engineering

Nationa

1

ISBN-

978-

81-

940s4

3-1-3

Mr Shrikant

bansal

Mechanism of go

kart
March,

2019

National

Conference on

Futuristic Trends

In Mechanical

Nationa

I

ISBN-

978-

81-

94054

3-1-3

Mr Shrikant

bansal

A review ofabrasive
jet machine (ajm)

March,

2019

National

Conference on

Futuristic Trends

Nationa

I

ISBN-

978-

81-

Rain water

harvesting in water

scarce regions of
india:potential and

pitfall

National

Conference on

Futuristic Trends

In Mechanical

Engineering

ISBN-

978-

81-

94054

3-1-3

March,

2079 I

I 
National

Conference on

Futuristic Trends

In Mechanical

Engineering

printing



Engineering 3-1-3

J/
Mr Hemant

bansal

Kers in bicycle by
using flywheel

March,

2019

National

Conference on
Futuristic Trends

In Mechanical
I

ISBN-

978-

81-

94054

3-1-3

3B
Mr Hemant

bansal

Design of solar

dryer for drying

agricultural

products

March,

2079
Nationa

I

ISBN-

978-

81-

94054

3-1-3

39
Mr Tej

bahadur

A review on solar

still designs

March,

2019
Nationa

I

ISBN-

978-

81-

940s4

3-1-3

40
Mr Tej

bahadur

Utilization of
human footsteps for
power generation

March,

2019

National

Conference on

Futuristic Trends

In Mechanical

Nationa

I

ISBN-

978-

81-

94054

3-1-3

4t
Dr

Manmohan

siddh

SLx sigma in food

industn.; a

literature revierv

March,

2019

National

Conference on

Futuristic Trends

In Mechanical

Nationa

I

ISBN-

978-

81-

94054

3-1-3

42

Dr

Manmohan

siddh

Study of venical

axis wind turbine

for energv han'ester
in a fishing boat

March,

2019

National

Conference on

Futuristic Trends

In Mechanical

E

Nationa

I

ISBN-

978-

81-

94054

3-t-3

1, MrAkhilesh

Paliwal

A review on

analysis of linear

bali bearing

National

Conference on

Futuristic Trends

In Mechanical

E

Nationa

ISBN-

978-

81-

94054

3-1-3

MrAkhilesh

Paliwal

Effect of parameters

in pulse mig

welding: an

overview

National

Conference on

Futuristic Trends

In Mechanical
I

ISBN-

978-

81-

94054

3-1-3

Ms Palak

|indal

Biofuels- future

prospects and

benefits for india

March,

2019

National

Conference on

Futuristic Trends

In Mechanical

Nationa

I

ISBN-

978-

81-

94054

3-1-3

Critical study on

crop harvesting

machines: a review

March,

2479

National

Conference on

Futuristic Trends

In Mechanical
I

ISBN-

978-

81-

94054

44

45

Ms Palak

/indal
+o

Nationa

I National

Conference on

Futuristic Trends

In Mechanical

Engineering

I National
I 
corf"r"n"e o,
Futuristic Trends

In Mechanical

Engineering

N{arch,

2019 I

March,

2019
Nationa

Nationa



47
Mr Yogesh

Dubey

A survey on

performance of iot
based smart air
purifiers

March,

20t9

National

Conference on
Futuristic Trends

In Mechanical

Nationa

I

ISBN-

978-

81-

94054

3-1-3

48
Mr yogesh

Dubey

Design arrd

fabrication of
electrical gokart: a
review

March,

2079

National

Conference on
Futuristic Trends

In Mechanical

Nationa

I

ISBN-

978-

81-

940s4

3-1-3

49
Mr Rohit

Goyal
A review of solar

drying technologies
March,

2019

National

Conference on
Futuristic Trends

In Mechanical

Nationa

I

ISBN-

978-

81-

94054

3-1-3

50
MrRohit
Goyal

The role of
renewable energr.in
the global energl'
transformation: a

review

March,

2019

National

Conference on

Futuristic Trends

In Mechanical

Nationa

I

ISBN-

978-

81-

94054

3-1-3

Dr Rishi

pareek

A rerriew on energ-y

conservation using
insuiaring materials

in buildings

March,

2019

National

Conference on
Futuristic Trends

In Mechanical

Nationa

I

ISBN-

978-

81-

94054

3-1-3

52
DrRishi

pareek

Portable air

conditioner using

peltier effecr; a

review

March,

2019

National

Conference on
Futuristic Trends

In Mechanical

Nationa

I

ISBN-

978-

81-

94054

3-1-3

53
Ms Priti
Bodke

Design of strong

partsfrom poly

lactic acid) with a

destop 3d printer

March,

20t9

National

Conference on

Futuristic Trends

In Mechanical

Nationa

I

ISBN-

978-

81-

940s4

3-1-3rt

54
Ms Priti
Bodke

A review on the

analysis of shell and

tube heat exchanger

March,

2019

National

Conference on

Futuristic Trends

In Mechanical

Nationa

I

ISBN-

978-

81-

940s4

3-1-3

Mr Hukam

chand nagar

A review of design

of automatic drain
and gutter cleaner

March,

2019

National

Conference on

Futuristic Trends

In Mechanical

Nationa

I

ISBN-

978-

81-

94054

3-1-3

\1r Hukam

chand nagar

Solar still using

nahoparticles and

water sprinkle

March,

2019

National

Conference on

Futuristic Trends

In Mechanical

Nationa

I

ISBN-

978-

81-

94054

3-1-3

))

51



Dr. Vijeta

Kumawat

Digital Marketing

Yesterday, Today

and Tomorrow

2r/8t201

9
SIEPGBS-2019

Interna

tional v v

I

58
Dr. Vijeta

Kumawat

A Data Mining

Approach of
Detection of Fake

News on Social

Media

06-01-

2079
IISRED

Interna

tional

2581-

7775
Y Y

59
Dr. Vijeta

Kumawat

Internet of Things

(IoT) Based Smart

Environment

Integraring

Various Business

Applications and

Recent Research

Directions

05-01-

2019
TITSRD-2o19

Interna

tional

2456-

6470 v v

)oo
Digital \Iarketing
Yesterdav, Today

and Tomorro'nv

21/8/201

9
SIEPGBS-2019

Interna

tional v v

6t

A Data \Iining
Approach of
Detection of Fake

Nervs on Social

Media

06-01-

2019
IISRED

Interna

tional

2581-

7175
Y Y

62

Internet of Things

(IoT) Based Smarr

Environment

Integrating

Various Business

Applicatioru and

Recent Research

Directions

05-01-

20t9
TITSRD-2O19

Interna

tional

2456-

6470 v v

63
Dr. Nilam

Choudhary

Pa'st to furure of
network securiry,-

with AI

1 1 -05-

2019

CSI

Communication
Nation

a1

0970-

647X
Y Y

64
Sweety

Singhal

Bagged random

forest approach to
classi$r sentiments

based on technical

words

18/01/20

20
ICRTCIS-2019

Interna

tionai

978-

981-

15-

0426-

6_11

N Y

Abhishek

Dixit
File Tracking

System

1st may

2020

Contemporary

Issues in
Computer

Technology,

NCICT-2020

Nation

al

ISBN:

978-

81-

94054

3-2-0

v
65

57

:'B.;Umefiah
lr':i,::,,:,:'r,::.i.r,:,":'r .,,i'
€SIM?II ;.,::",,.:'

v



66
Abhishek

Dixit

Experimental

research on

Augmenting the
food industry

lst may

2020

Contemporary

Issues in
Computer

Technology,

NCICT-2020

Nation

al

ISBN:

978-

81-

94054

3-2-0

v v

67
Abhishek

]ain

Soil Analysis

Techniques: NpK
Detection

Contemporary

Issues in
Computer

Technology,

NCICT-2020

Nation

al

ISBN:

978-

81-

94054

3-2-0

v v

68
Abhishek

Jain

Life Sryle

Recommendation

System

lst may

2020

contemporary

Issues in
Computer

Technology,

NCICT-2020

Nation

al

ISBN:

978-

81-

94054

3-2-0

v v

69
Amit

Mithal
Finger \,rein

Recognition
lst may

2020

Contemporary

Issues in
Computer

Technology,

NCICT-2020

Nation

al

ISBN:

978-

81-

94054

3-2-0

v v

70
Amit

Mithal

A Revieu, on

Cryptography in
Cloud Computing

lst may

2020

Contemporary

Issues in
Computer

Technology,

NCICT-2020

Nation

al

ISBN:

978-

81-

94054

3-2-0

v v

7t
Anima

Sharma

A Revierv on Ipv4
and IPv6 in
Nenvorking

lst may

2020

Contemporary

Issues in
Computer

Technology,

NCICT-2020

Nation

al

ISBN:

978-

81-

940s4

3-2-0

v v

2

Anoop

Kumar

Mehta

A Srud1. on

Mah,r,are

Detection using

Honeypot

1st may

2020

Contemporary

Issues in
Computer

Technology,

NCICT-2020

Nation

al

ISBN:

978-

81-

94054

3-2-0

v v

73
Ashish

Ameria

Brain Tumor

detection in
Biomedical Images

and its

classification

1st mav

2020

Contemporary

Issues in
Computer

Technology,

NCiCT-2020

Nation

al

ISBN:

978-

81-

94054

3-2-0

v v

74
Avani

Sharma

A Review on 3D-

Internet
lst may

2020

Contemporary

Issues in
Computer

Technology,

NCICT-2020

Nation

al

ISBN:

978-

81-

940s4

3-2-0

v v

t)
Avani

Sharma

Smart Voting

System Through

Facial Recosnition

1st may

2020

Contemporary

Issues in
(anmn"+^-rTr^^L- ^

Nation

al

ISBN:

978- v v

lst may 
.

2020



logy, NCICT-

2020

94054

3-2-0

76
Avani

Sharma

A Comparative

Study of Pattern

Recognition

Models

lst may

2020

Contemporary

Issues in
Computer

Technology,

NCICT-2020

Nation

al

ISBN:

978-

81-

94054

3-2-0

v v

77

B.

Umamahes

wari

Gas Agency

Automation

System

Lst may

2020

contemPorary

Issues in
Computer

Technology,

NCICT-2020

Nation

a1

ISBN:

978-

8l-
94054

3-2-0

v v

78

B.

Umamahes

wari

ZGC: A Scalable

Low Latency

Garbage Collector

lst may

2020

Contemporary

Issues in
Computer

Technology,

NCICT-2020

Nation

al

ISBN:

978-

81-

94054

3-2-0

v v

79
Garima

Garg

Detection of
Memon'Leal<s in
C/C++

lst may

2020

Contemporary

Issues in
Computer

Technology,

NCICT-2020

Nation

al

ISBN:

978-

81-

94054

3-2-0

v v

80
Garima

Garg

Bandu"idth

Reduction In
Youtube \,'ideo

Dor,rrloading

lst may

2020

Contemporary

Issues in

Computer

Technology,

NCICT-2020

Nation

al v v

81

D

Geerija

Lavania

Blockchaia,

Bitcoin and
1st may

2020

Contemporaw

Issues in
Computer

Technology,

NCICT-2020

Nation

al

ISBN:

978-

81-

94054

3-2-0

v v

82
Kanishk

]ain

Coilision

Avoidance and

Best Path Search

ist may

2020

Contemporary

Issues in
Computer

Technology,

NCICT-2020

Nation

a1

ISBN:

978-

81-

94054

3-2-0

v v

Kanisk Jain
SMS Spam

Detection
1st may

2020

Contemporary

Issues in
Computer

Technology,

NCICT-2020

Nation

al

ISBN:

978-

81-

94054

3-2-0

v v

Manju Vyas

Study of cloud

computing and

AWS

1st may

2020

Contemporary

Issues in
Computer

Technology,

Nation

al

ISBN:

978-

81-

94054
v v

83

8-t

)

ISBN:

978-

81-

94054

3-2-0



85 Manju Vyas

Movie

Recommender

Sy6tem

lst may

2020

Contemporary

Issues in
Computer

Technology,

NCICT-2020

Nation

al

ISBN

978-

81

94054

3-2-0

v v

86
Neha

Solanki

Edge Computing

with AI for IOT
lst may

2020

Contemporary

Issues in
Computer

Technology,

NCICT-2020

Nation

al

ISBN:

978-

81-

94054

3-2-0

v v

87
Nilam

Choudhary

Past To Future of
Network Security

with AI

lst may

2A20

Contemporary

Issues in
Computer

Technology,

NCICT-2020

Nation

aI

ISBN:

978-

81-

94054

3-2-0

v v

88
Pradeep

Sharma

The Drive For

Diiverless Cars:

Mobility 4.0

1st may

2020

Contemporary

Issues in
Computer

Technology,

NCICT-2020

Nation

al

ISBN:

978-

81-

94054

3-2-0

v v

89
Pradeep

Sharma

Blood Donation

Management

System

lst may

2020

Contemporary

Issues in
Computer

Technology,

NCICT-2020

Nation

al

ISBN:

978-

81-

940s4

3-2-0

v v

90
Priyanka

Mitra
Autoencoders lst may

2020

Contemporary

Issues in
Computer

Technology,

NCICT-2020

Nation

al

ISBN:

978-

81-

91054

3-2-0

v v

1

Priyanka

Mitra

A study on the

Mining of Crypto

currencies using

Cloud

lst may

2020

Contemporary

Issues in
Computer

Technology,

NCICT-2020

Nation

al

ISBN:

978-

81-

94054

3-2-0

v v

Priyanka

Mitra

A Technical

Review on

Quantum
Computing

lst may

2020

Contemporary

Issues in
Computer

Technology,

NCICT-2020

Nation

al

ISBN:

978-

81-

94054

3-2-0

v v

Rajan Jha

Captcha cracking

using image

Processing

lst may

2020
Nation

al

ISBN:

978-

81-

940s4

3-2-0

v v

Sachin

Gupta

Smart Parking

System Using IoT

1st may

2020

Contemporary

Issues in
Comnrrfer

Nation

al

ISBN:

978-
ol

v v

92

Contemporary

Issues in
Computer

Technology,

NCICT-2020



Technology,

NCICT-2020

94054

3-2-0

95 Sanjay Gour

A Comparative

Study berween

AyS and Google

Anthos

Contemporary

Issues in

Computer

Technology,

NCICT-2020

Nation

al

ISBN:

978-

81-

94054

3-2-0

v v

Sanjay Gour

Analysis of
Devops Tools

using the

Traditional Data

Mining

T

1st may

2020

Contemporary

Issues in
Computer

Technology,

NCICT-2020

Nation

al

ISBN:

978-

81-

94054

3-2-0

v v

97
Suniti

Chauhan
Quanrum

Computing
1st may

2020

Contemporary

Issues in
Computer

Technology,

NCICT-2020

Nation

aI

ISBN:

978-

81-

940s4

3-2-0

v v

98
Suniti

Chouhan

Cirborgs: A
Technologr,'of

Augmented

Humans

1st may

2020

Contemporary

Issues in

Computer

Technoiogy,

NCICT-2020

Nation

al

ISBN:

978-

81-

94054

3-2-0

v v

99
Sweety

Singhal

Quanfum
Computing

Quanrum Effects

and Multiverse

1st mav

2020

Contemporary

Issues in
Computer

Technology,

NCICT-2020

Nation

al

ISBN:

978-

81-

94054

3-2-0

v v

300
Sweety

Singhal

Security

Enhancement for

Web Portals

Contemporary

Issues in

Computer

Technology,

NCiCT-2020

Nation

al

ISBN:

978-

81-

940s4

3-2-0

v v

101
Tanya

Shruti

Emerging Trends

of Chatbots

lst may

2020

Contemporary

Issues in

Computer

Technology,

NCICT-2020

Nation

al

ISBN:

978-

81-

94054

3-2-0

v v

Vijeta

Kumawat

Analysis of Image

Processing and its

Applications

lst may

2020

Contemporary

Issues in
Computer

Technology,

NCICT-2020

Nation

al

ISBN:

978-

81-

94054

3-2-0

v v

Dr. Sandeep

Yvas

Review: Nonlinear

Effects in Photonic

Crystai Fiber for Bio-

Sensing

Feb-/2020

4th International

Conference on

Innoyative

Advancement in

Internati

onal
Y Y

102

lst may

2020

96

't
)

1st may

2020



Technology (IAET-

2020)

1 04

Dr.

Sandeep

Vyas

Exploration of
Agriculrure

Automation

Employing IoT

Gateway and Wireless

Network

Feb./2020

4th International

Conference on

Innovative

Advancement in
Engineering &
Technology (IAET-

Internati

onal
Y

105
Girraj

Sharma

Cooperative Spectrum

Sensing Over Weibull
and Hor.t Fading

Channels using

Centralized and

Distributed Schemes

Feb-20 ICETCE
Internati

onal
N Y

106
Dr. Neha

Singh

Simu-lati.on of five

channel

demultimplexer using

double ring resonator

photonic crysta1 based

ADF

Dec-19 ICDSA 2019
Internati

onal
N N

107 Jaiverdhan

IOT BASED

SMART SECURIry

AND HO\{E
AUTOI,LATION

SYSTEM

Mar-20 RACON 2O2O
Nationa

I

108
Rakesh

Kadam
SMART SHOES Mar-20 RACON2O2O National

i09
Yazusha

Sharma

A LIBR{RYWHERE

YOU \\TILL FII\TD

DOCTORS AND
LISTING OF

HOSPITALS

Mar-20 RACON2O2O National

J'O
Manish

Yadav

ENTERPRISE

RXSOIJRCE

PLANNING
Mar-20 RACON2O2O National

1 1 1 Anil Jain

AT]TOMOBILE

TRACING AND
ACCIDENT

DETECTION

SYSTEM

Mar-20 RACON 2O2O National

112
Naresh

Kumar

A STUDY OF

SECURITY MODES

AND THREATS IN
BLUETOOTH

DEVICES

Mar-20 RACON2O2O National

113 Nishi Atrey

HOSTEL-

COMPLAINT-

MANAGEMENT-

SYSTEM

Mar-20 RACON2O2O National

r 1+
Dr. Vinita

Ivlathur

IoT BASED SMART

PARKING SYSTEM
Mar-20 RACON2O2O National

-15
Vikas
eL^*^

GESTiIRE
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A STUDY OI{ ARDUINO BASED SOLAR TRACKING
SYSTEM FOR ENERGY IMPROVEMENT OF PV

SOLAR PAI{EL

Srishti Sharma 
1. 

Shaifali Agarwal2,Deepak Sankhala3
B.Tech.. ECE IV year, JECRC Foundation, Jaipurr.2

Assistant professor, ECE Deptt, JECRC noundation iaipur3

Abstract

Solar energl is a clean' easil] accessible and abundantly available alternative energy source innature' Getting solar energr lieni naturc' is 
'erv 

benefrcial for power generation. Using a fixed photovoltaicpanels extract marimum energr 6611 ciuring l2 noon to 2 PM rvhich r.ru'it, in less energy efficiency. Therefore,the need to impror.e the energy eftrciencl Jtlv rolu..punel th.c,ugh;;iil; a sorartracking system cannot beo'er-emphasized' Photor oltaic panels.must be perpendicular with ihe sun in order to get maximum energy. Themethodolo-e1 emploled in this-*'ork includes ihe'implementation of an aiduino basecl solar tracking system.Light Dependent Resistors ILDRs) are used to sense'the intensity 
"i.rrii^grr, 

and hence the pv solar panel isadjusted accordin-el1 to track n,u.iru,n energy. ihe mechanis, ,r., ,..ui.oto, to control the movement ofthe solar panel' The micrccontroller is used tJcontrol the servo motor baseJon signals received from the LDRs.

;::a;:::,:tthis 
riork has clearlv sho*n that the tracking,otu. puJ-p.oduces more energy compared to a

Kelnuords. - SoIar Energ1.. ^Jrclui,o, Tracking, Microcontroller

Introduction

Presently, public electricin'covers only 40o/o of homes and this is not still on a consistent
basis' Due to lack of constant po\\'er supply in Nigeria, people have started embracing the
culture of generating their o\\-n po\yer supply. The use of fossil fuels as a means of
generating electricitl has become expensive makin-e cost of living very high, especially in therural part of the countn.' Also the use of fossil fuel has brought about pollution to the
environment rvhich in furn is not safe for our health. It releases carbon dioxide which causes
the greenhouse eff'ect. This brin-es about the deforestation of land and also the pollution of air
and water' solar energf is gotten solell' from the sun and as a result does not emit carbon
dioxide which prevents the sreen-house effect. The development of solar energy has thepotential to create jobs. Employment in renervable .n..gy industry would reduce
occupational hazards especialll' rvhen compared to coal mining and the extraction of oil.
Nowadays solar energy is becoming one of the most reliable source of energy as a result of
its surplus and environmental friendly . According to reference [2] a system that tracks the
sun will be able to knorv the position of the sun ira manner that is not linear. The operation
of this system should be controlled independently . Maximum energy is produced by a solar
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IoT BASED SMART PARKING SYSTEM

\ishant Jainr. Rahul Modi2, RahulAgarwal3,
\ripul Srivastavaa,Vinita Mathurs

B.Tech.. ECE rV Year, JECRC Foundation, Jaipurr,2,3,a
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o

t

Abstract

As oflate the idea olkeen urban areas ha'e picked up grind notoriety. on account ofthe developmentof Internet of thin-ss brilliant cin pr:sentlf is by all accounts attainabre. steady endeavors are being made in thefield of IoT so as to erpand the etticiencl anci unr.vavering quality of ur.ban foundation. Issues, for exanple, trafficblockage' restricted r ehicle leai jn-q ottrces and street wellbeing are being tended to by IoT. Right now, present anIoT based cloud coordinrteii keen stopping ttame*'ork. The proposed sma.t ra.king fl.amework comprises of an onlocation sendin.'e olan IoT mo'lule thet is utilizecl to screen and signafize the condition of accessibility of each singleparking spot A 
'ersatile 

aFplicaiitrn is like* ise gi'en that per.itJan end client to check the accessibility of parkingspot and book a sttrPpirs trpeiln-q as needs u.. rn. paper likewise depicts an elevate<I le'el perspective on theframervork design' ro*3115 rh: end. the paper talks about the working of ,h. f.or.*ork in type of an utilizationcase that demonsrrares rhe risit:ress olthe proposed model.

Kelnuords'- Internei o-i Th;czs C.t-'itrl Contputing, Snnrt parking; smart Cit"v; ctottct of Things

INTRODUCTIO\

The idea of Internet of Tnin.:s tloT) began rvith things rvith pers'riality specializeclgadgets. .l.he
gadgets could be f.rj16*e'J. c.-'ntrollei or observeJ utilizing remote pcs associated thro,ghInternet' IoT expands tl:e u:iirzaticn of tnternet;j;;;;;;;;;.p"ndence, 

and therefore betweensystem of the gadge:s and phr sical items, o. i-lringr'. 'rhe tr,ro conspicnous worcls in Io-1. are"web" and "things"' \\ eb il.npti.-s an .immense u'orlchvicle system of'associated servers, pcs,tablets and mobiles utilizing tire gtc,baitr utili;;d.;;;;;;;;r:anci inrerfacing fiameworks. Webempowers sendrng' 
-ceminc^ c'r i'i1it\ering of data. Thing in English has numter of employmentsand implications' Lericcn sjcnil'i'-an.'. oi Thing'is a teim ur.i to refbrence to a physical article.an activilr or thousht. cir.;umstance i-ri mo\ement. in the el,ent that u,hen we don,t wish to beexact, IoT, *.hen ail is said in .-icne ccmprises of trenieen s_r.stem of the gadgets ancl physicalarticies' number of items iar assenrbt. it-,. inr"..nrii.r-rt"iemote areas and convey.to unitsoverseeing' gettine' sc'rting rrilt 3Dc breaking .t.r.t-n ,i,.-lntormation in the proceclures anclaclministrations' It sires a J'.o, r"here things 1*earable. ,rrr.r-,. morning tirner. home gar{gets,encompassing articles uith) become brillian] and carrt 

"n;i,re through detecting, registeringand imparting bl' inserted linle gad-sets t hi:l;;orr;t. 
"'irr, 

remLrre items or people throughnetrvork' The adaptable and strong,iutur. of.cloucl-p.o..rrin-n is permittine cngineers to makeand host their applications on it. cl-oud goes about as an iclear a"ccomplice lor IoT as it goes aboutas a stage where all the sensor informatilon can.be put away una 
-no, to from remote locations[11].These variables offereci ascencl to the amalgamation or the tu o imor ations i, this wayprompting the development of another innovalion called cloud of Thin-es(coT). In CoT thethings(nodes) could be gotten to- checked and controlr.a rro,, an).renlote area through thecloud' Because of high. adaptabiiitf in cloud any number ornuu .o,.ild b. incluclecl or expelledfrom the IoT framerv'ork consistenily. tn Lrri, terms IoT .un i. clarified in t;,pe of a contlition
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SELF DRIVING CAR

Anchal Agarwalr, Abhishek Goya2l, Anand Nenawa3,
Jahnvi Sharmaa S. SMantkalas

B.Tech., ECE IV year, JECRC, Jaipurr,2,3,a

Assistant Professor ECE Deptt., JECRC Foundation, Jaipurs

Abstract
Autonomous dririn-e has alri'a1's been a big challenge among companies because of the involvement ofthe issue which has unlimited applicationi. Some bigliant cc,irpanies-like Google, r..ru uru uter are workingtowards automated drir-in-e.cars. Ther hare applied rJ.-e atgo.it}ria, una'rruo some success in it as well. But thosevehicles are applicable.onlr in rvell'clereloped areas. In this paper rve have proposed a driverless car that willnavigate automaticalll'b1 lbilo*ine tratfic- iules and a'oiding accidents. In this Techniclue the car automaticallydetects the trafiic light color and mies ,lecisions accordingll'.Various sensors are involved to detect the distance ofobstacles from the car..as *ell as to predict the color i'rttroiii. ggit. su.t cars are useful in traffic controlmanagement and providin-e road satttl . rhe application of obstacle Aioiding robots is not limited and it is used inmost of the militar,u- organizations norri u'hich h.lp, .u.r1'out many risky jobs that cannot be done by any soldiers.

Keywords: Drb'e r le s s c ar. Tr cr.ffi c L i ght.

Introduction

Automation rs the need of the hour. With the advancement in technologies day by
day people are finding \\'a)'s to utilize these technologies in the automobiles as well. They
already build automated r ehicles like cars have certain restrictions. They are specifically
applicable only to those areas uhich have well built roads as well as traffic signs. This will
eventually lead to a huge der elopment cost. This robotized vehicle is executed utilizing
stereoscopic vision' This model can be utilized as a kind of perspectiveto overcomethe issues of
existing frameu'orks' b1 improvin-s the precision and proficiency of independent vehicles for
better wellbeing'' The smart autonomous/the automobile vehicle is one step towards savvy city
and is suitable for all the handicap individuals particularly blind individuals and is appropriate
for the entire everl'da1' r ehicle exercises. The thought process behind the entire idea of the
driverless vehicle rvas to stav away' from mishaps that happm nowadays in huge numbers. As
indicated by the measurements of 2014. the demise pace of individuals because of mishaps in the
uS was around 32,000 even' )'ear. In India itself, the tally was around t3,g76. utilization of
these Smart Automobiles on the streets could decrease at any rate half of these mishaps, it could
set aside to 16,000 lives every'}'ear. Automobiles on the streets could decrease at any rate half of
these mishaps, it could set aside to 16,000 lives every year. Likewise, the handicap and old age
people can travel a long distance x'ithout depending on a third party or a person say a driver.
This project additionally has a plan to control the speed of any vehicles naturally in urban
communities and furthermore in confined regions such schools, parks, emergency clinics and in
speed constrained temitories and so forth. These days in an exceedingly quick paced world all the
people groups don't appear to have self-control. Such individual square measure driving vehicles
at an exceedingly fast speed so the police don't appear to have the option to screen every one of
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There are approximatell'39 million people in the world are blind in 20lg according toworld Health organizition. Majoritl, or tr,..n 
".; 

;;;;;; conventional white cane to aid innavigation' The limitation in T'hite cane is that the in6r-ution,s are gained by touching theobjects bythe tip of the cane' The traditional length or, ot ite cane depends on the height of userand it extends from the floor to the person's steium, so ,r..iit design urtrasound sensor to detectall kinds of barriers \\hate\er lts stap. or hei-sht and *,arn him ,rith vibration. Blind people alsoface great problems in mor ing rrom'ptace to another in the torvn and the only rvay for them isGuide dogs which can cost about Sr0. 000 and thel can b.;;i;i'# ffir?'];;j"rr. So we,,design GPS for blind.people *hich help him-inmoring from place to another in the town withvoice orders for directioni and he riill identil'the prac"e rr. *i* to go rvith voice onry and notneed to type anyhing' But *'e *'ant also to help tri.n i, moving indoor or in closed places hegoes daily from place to another ue *'ill design un indoo, navigation system clepend on workingoff line to help him to mor.e tiom ro.ution'io'inoit .rffi.:iif praces home, ma1s, libraries etc.also by voice orders ',The person n1uy' i'u.. a great problem in control his electric devices we willdesign for him a totll uliless controlryrt.- to easily control all his electric devices by voice

;:ffifiiJ:"H',ffi'j.j|,'Jf to $'arn t i. ir he indoors o. out ir anvthing *r"rg rr"prien and

Keynuords: -GPS, II/HO

Abstract

INTRODUCTION

Problem Definition

There is approximatell 39 miilion people in the world are blind in 20lg according to worldHealth organization' i\lajorit1 of them'arsusing a conventional white cane to aidin navigation.The limitation in u'hite cine is that the irro.rrti"on't ..; ;;;;; by touching the objects by the tipofthe cane' The traditional length ofa rvhite.un. o.p.iJ, 
", 

ilr. height ofuser and it extendsfrom the floor to the person's stirnum.
Blind people'also^face great problems in mortng from place to another in the town and theonly way for them is Guide do-ss $'hich .un .or, about $20. 000 and they can be useful for about5 - 6 years' They also.ha'e a gieat p.our., to iJ;,fi'til;;ojJ.,, n" frequentry used in his houseas kitchen tools and clothes' '{na uiro he may face a !r.ut p.'olr.m in control his electric devicesor have a security problem and he .un,iA.. it.

Problem Solution

All previous problems rve're trying to solve them. To help the user moving easily indoor andoutdoor we'll use ultrasound ,"nroi to detect the barriers on t i, way and alert him by 2 ways
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A STUDY OF SECURITY MODES AND THREATS IN
BLTIETOOTH DEVICES

T' "'lT;,Iffil:,K:*?tr1y"'iiramani3,

*:#h,:F":,y,;ffi ffiI"#i5;:il,,1?,,i;:fi ;.,

a

Abstract

INTRODUCTION

Bluetooth is an open standard f(technorogv' which is used p,ima.it1 ," .,,.0,0n'ii,#ffi:Uffi,::,H[J,ffi^,ffiiilT,i#**,lli
;ffif-J:::j:::::*, 

consumer 0.,i..,; .,u,pres incrude."r;;;;,, raprops, auromob,es, medicar <revices,ne*vorkssupporting,#';J;;'"'.ff ::,I#*rT;.'j:.lrii*H;ffi ;,":.#in"m",*interconnected ti'ithout the neeii t"' .ro,.l'", *'ired connec,r*r. 

"lr.i""th 
technorogy becomes widespread;

;1ffi:?Ifil:,i:',:Ti"o 
protocors -' 

'"*"r,,* 
,,ti.r,.un i.,"Lr",,, dangerous ro the privacy ora user,s

This paper o..r.ri, ,i. ,.t lJli;J:J:iotl"",*,t'""" 
have been u; u.ri'" area of researcrr ror irre rasr rbrv years.

;#:[:H:..,i1.1,i1,1,.., 
imp,ement,,,.J,.#ilT::ilJl[:;:1il1ffi.,1,T.,:1ffi:l;#:l,,nffit

Bluetooth starou,J. 
"il some recommendations for future security .rrr*....nr, that can be implemented in the

Keywords- Bluetoalh archirectt,,,t. se..ttrin.ser v^ices, securifi; threats, Securit.v Modes, Bluetooth encryption_

o

Bluetooth is a technologl for short range rvireress d,ata and,rear time two-way audio/videotransfer providirtg data rates up to 2-l Mbps. It operates 

--at 

2.4 GHz frequency in the freeIndustrial' Scientific' and \Iedical (ISM) band. Bluetoothlevices that communicate with eachother form a Pico net' The de'ice that initiates a connection i, ttr. piconet master and a, other
ffi:: l,iH .T: :: ru :::'J ffi ir {*j,..:;,}.:,y) rvave s .u, o 

"n.,.ute 
o b stacr es,

years. , -,ems have grorvn rapidly in recent

The wireless devices can communicate u ith no direct rine-of sight between them. This makes RFcommunication easier to use than *iredor infrared.orr*uri.ution, but it arso makes avesdropping easier' Moreover' it is easier to disrupt and jam *i..1.r, RF communication than wiredcommunication' Because *'ireless RF communication can suffer from these threats, additionarcountermeasures are needed to protect against them. The uJ gtuetooth 
security configurationis done by the user who decides 

"o"lu 
iluetooth device wil imprement its connlct ab,ity anddiscoverability options' The different combinations of .orn..t abirity and discoverab,ifycapabilities can be divided into three categories, or securify levers: s1ent, private and InBluetooth a trusted relationship b.;;; iwo devices called oui.in*, are formed by exchanging
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Abstract
The most ftequentll occurring cancer among Indian women is breast cancer. There is a chance offifty percent for t'atalitl in a case 

", 
on. ol- two \vomen diagnosecl with breast cancer die in the cases of Indianwomen' This paper aims to present comparison of the largely popular machine learning argorithms and techniquescommonly used tbr breast cancer prediction, namely support vector Machine (SVM) and kNN (k-Nearest-Neighbor)' The \\risconsin Diagnosis Breast cancer data set was usecl as a training set to compare the perfbrmanceof the'arious machine iearning techriques in terms of key parameters such as accuracy. and precision. The resultsobtained are 

'e' competitir e and can b. ,s.d tbr.detection and tr.eatment.

Kelword. - Breast Can:er. Stpporr yector ntachine, k_Nearest_ Neighbor.

INTRODUCTTOT

t

is knorr n to a rre c, :i :.T: ;,ffi iiH:'Jffi: ji i : ;jJ lH:I Jd:H fi:L: "]tiil_,|.
five-1"ear sun'ir al tor breast cancer sho*'s t.,1 rr.ur.' ;;";;", rvith changes in location. It isgeneralll' klo*'n to be abor e fifo 50% in most places. There are no prevention techniques forbreast cancer but earh detection and diagnosis is critical in determining the chances of survival.

During the earh sta-qes of the disease. the s\ mptoms are not presented well and hence diagnosisis delayed' It is recommended b1' the \BcF Q{ational Breast cancer Foundation) that womenover the age of foq }'ears of age should set a mammogram once a year. A mammogram is anX-ray of the breast' It is a medical technique used for the detection of breast cancer in womenwithout any side effects deeming the procedure as safe. women who get regular mammogramshave a higher survir,al rate as compared to u,omen u.ho do not.

According to []] in 2018, o'er six hundred thousand fatalities were caused by breast cancer.The number is approximatell' fifteen percent of the total deaths resulting from all types ofcancer among women' The chances of contracting this particular type oi cancer are usually

:i:ffi;: 
urban regions; hou'ever, the rate of ontraction ,..-, to be on an upward rising trend

The only current method of improving the results of breast cancer cases is early diagnosis andscreening.
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AUTOMOBILE TRACING AND ACCIDENT
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Assistant professor, ECE Deptt. JECRC Foundatiinlaipur,

o

a

The GPS continuouslr takes input data tiom rhe satellite antl stores the latitude and longitude values inthe AT89s5l microcontroller's buf-ter' \\ hen the 
'ehicle 

needs to be tracked, a message is sent to the GSM deviceand it gets acti'ated' It also 
-eets 

actirated b1 detectin,e an ac:cident on the accelerometer sensor connected to thevehicle' Simultaneousll ir deacrirates GPS .'irh rh. help of relay. when the GSM gets activaterl the last receivedlatitude and longitude positions are taken tiom the bufllr and a message is sent to the predetined number in theprogram' once the message has been sent to the de'ice the GSM gets dea"ctivated and GpS is activated back.

Abstract

Keywords: - GSM GpS, Microcontroller,s

INTRODUCTION

The purpose of our project is to gir e securit'to all automobiles and rescuing people in accidents.ln future days' the rate of accidents can be increased rapidly because of the increase in thenumber of vehicles' Because of the increase in emplol,ment. the number of vehicles like cars,bikes can be increased and because of this more accidents are likely.to happen. people are goingunder risk because of rash drir ing and other factors that include the unavailability of advancedtechniques' The paper provides an appropriate solution to reduce the accident rate. An automaticalert system for tehicle accidents is introauced; the main objective is to control the accidents bysending a messa-qe to the re-eistered mobile usin-e rvireress communications techniques.whenever an accident occurs. the GStr{ module sends the message to the predefined mobilenumber within seconds' Arduino is the major part of the system rvhich sends a message todifferent modules in the s1'stem. Accelerometer sensor rvill be activated when the accident occursand the information is transferred to the registered number through the GSM module. Gps willhelp in finding the location of the accident spot.GPS is highly useful, this system enables theowner to observe and track his automobile and find out the automobile movement and its pastactivities of the automobile. This hard*'are is fitted on to the automobile in such a manner that itis not visible -to anyone rvho is inside or outside of the automobile. when the automobile isstolen, the location data from the tracing system can be used to find the Iocation and can beinformed to the police for further actioi. Some Automobile Tracing System can even detectunauthorized movements of the automobire and then arert the owner.
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A LIBRARY WHERE YOU WILL FIND DOCTORS AND
LISTING OF HOSPITALS

Apul Jain 
r, 

Akshita \garw al2, Gunjan Agrawal3,
Jigyasa Sethia,yazusha Sharmas"

B.Tech., ECE IV year, JECRC Foundation, Jaipurr,2.3,a
Assistant professor ECE Deptt., JECRC founjuii*,fuipr.t

Abstract
The purpose of the project entitled as "DoCLARY- A library rvhere you lind doctors..isto computerize the management of Hospitat to develop software which is *.. i.i.naty simple, fast, andcost effectir.e lt deals $ ith the collection of patient's information, oiugnosir-,r.tuils, etc. Traditionally,it u'as done manualll rhe main function orti. ryri.- is register ancl !to.. ,r.r, details, cloctor cletailsand hospital infbrmation and retrieve these details as and when required, ur.o.,ting to the need ofusers.Input contains patient details. diagnosis details etc. rvhile system 

"rrpr',i 
ir-t, g.i these details on to thescreen accordingll Disease can be-cured by proper treatment. But from whlre to get it. as there areplenty of hospitals and clinics in India abouiwhich rve have no idea. tn ract we tton,t have reviews oneach doctors and hospital, Looking atlhe buikling of hospitals *" j,rJ;;r;; it,s cost and jurlge itseflectiveness and select accordingly. Also in a n"*".ity it is really hard to find what one rvant. we evenneed to call dilterent people. relatives, l]iends or family to get reviews of partioular hospital. So too!ercome these tla*s' here *'e are to propose a rvebsite w.hich ngt onry rr.lpr'you to fincl good hospitalsregarding lour disease' rate..doctors. p.ouia. you approximate bill, available uea, uut also helps everypatient to manage their medical reports. a ..rpon.iu'" website with many benefits for patients, doctorsand hospitals The Hospita'l itlanagement System ca, be entered using a username and password. It ;saccessible b1 anr person *ho makes their account either by .lo"t; 
";-;;r;ital or general publicdomain onll thel can add data into the database. ih. dutu can be retrievea.iriry. The data are wellproteoted lbr personal use and makes the data processing very fast. A <letaileJnetwork diagram hasbeen dra$'n ro describe e\er"\ srep crearly. Full 

"rro.t 
tur-u..n given to ;;;;il. each and every prosand cons, so that ther are taken into account.

Key"- o r d s. - H o s p t t a ! -\ | o 11 i ? e nrc /?t, L i b r a n,

Introduction

Health is the llrst and lbremost prioritl for an1' person. Anyone u,hether rich or poor rvants to bewealthf in terms olhis her health. It is'erf important to keep a check on your health regularly ancl for
the that $'e need proper treatment and il depth knorile<Ige about the disease. Disease can be oured b,vproper treatment But iiom u-here to get it. as there are numerous hospitals and olinics claiming to be
no. 1 in India about *.hich u.e har-e no idea. In fact n.e don,t have rer..iervs on each doctors and hospital.
Looking at the building of hospitals \\e just assume it's cost and judge it,s efl'ectiveness and select
accordingly' Also in a ne* citr it is realil hard to find *hat one $,ant. we even need to call differentpeople' relati'es' fiiends or lamill to ge1 re'ie*s of particular hospital. So to overcome these flaws.
here we are to propose a ri-ebsitc rihich not onll' helps 1,ou to find good hospitals regarding your
disease, rate doctors' provide 1ou approximate bill. available beds but also helps every patient to
manage their medical repofts A responsi'e *'ebsite uith many benefits lbr patients, doctors ancl
hospitals.

The idea here is to make an online platlbrm which can enable people to search for hospitals/doctors
according to their requirements. user can seek information regarcling hospitals and doctors and get
there reviews before risiting them. All basic inlbrmation including location, timings, conta'ts,
availability, l-acilities, doctor's specializations, cost etc. will be available for every user z4x7 in aproper updated format, $'hich ri'ill helps user to have a better choice of treatment. 'fhis will help user in
saving lime and rnonel in search lor bener treatment.

9
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HO S TE L-C OMPLAINT-MANAGEMENT.SYS TEM
Ar)'an Sharmar, Shruti Viiut',Ritesh Ranian3. Xistii atravj

B.Tech.. ECE IV Year, JECRC Foundation]Jaipur,.r.., 
J

Assistant Professor, ECE Deptt. JECRC f.oundation Jaipura

Abstract
ONLINE HosrEL \IANAGEMENT sYsrEM" is sollware package developecl for managing numerousactivities rvithin the hostel For the past few years the amount of instruitional establisirments is lncreasing apace.Thereby the amount of hostels is additionally inc.easing for the accommodution of the scholars tea.ning during thisestablishment' And thus there's a great deal of strain' on tr'r. on. *iJ' ,quu.. measure running the hostel andsoftware's don't seem to be sometimJs utilized lnitris context. Thi;;..;; project deals with th" iG.. on managinga hostel and a'oids the issues that occur once ca,ied manually. la.nilii.utjon olthe drawbacks olthe present systemresults in the planning of computerized s1'stem *t i.t', *itt u. i"rp"ii-ur"Io'rt 

" 
p..r.n, system rvith the system that isa lot of user friendll and a lot of graphicil user interf-ace homeward-bornd. w" are able to improve the potency of thesystem, therefore overL-ome the drarrlbacks of the present system.

Ke y *- o r d s : - S o.h t a r e p a c ktt g e, H o n t etr a r d - B o u nd

INTRODUCTIO\

In our current era of machtne-controlled system_s_with it being either package or hardware, it,s notsensible to be 
'ictimization 

manual ,yri.r. Hostels while not a management system squaremeasure sometimes done manually. Registration forms verification to alternative informationsaving processes square measure done minually and .ort ,orn"iimes, they,re written on paper. soplenty of repetitipns are the drax'backs of.the p."ruiling .un;al system. This system is meant infavor of the hostel manasement that helps them to iurr. toi, of the records of the scholarsregarding their rooms and alternative things. It helps them from the manual work from that it,steffibly troublesome to seek out the record of the s&olars and also the mess bills of the scholars,and also the info of re-earding the ones rvho, had left the t ort.iy.urc before. This system providesa thought regarding ho*'e'er a student and fee details, area airocation, mess expenditure squaremeasure maintained in a 
'en higher method. The hostel management system will contain specialoptions like ivhat number.stud.nl, ,q,,rr. measure in a very area, student,s id and free rooms orarea available' The administration ieatures a distinctive identity ro. 

"r"ry 
*.b., also u,students'details.3

LITERATURE RE\TIEW

The existing system is manual primarily based and want ton of efforts and consume enough time.within the existing system are able io apply for the hostels on-line however the allotmentprocesses are done manually..it's going to-result in coruptions within the allocation methodmoreover as hostel fee calculation. The prevailing system doesn't deals with mess calculation andgrievance registration. Thus there squaie measure plenty of repetitions which might be simplyavoided' And thus there's plenty of strain on the one that is running the hostel and software'saren't sometimes employed in this context. This specific project deals with the issues onmanaging a hostel and avoids the issues that occur or." .urri"a manually. Identification of thedrawbacks of the present system results in the planning of computerized system which will becompatible to the present system with the system that is additional user friendly and additionalinterface familiarized' we will improve the potency of the system, so overcome the drawbacks of
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RF'ID BASED SNIART CART
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a

In metro cities $e can see rou a huge rush at shopping malls on holidal.s and rveekends. Thisbecomes even more *'hen there are huge ott.., uno dlscounts. Norr,u'aoir, people purchai., 
"..i.ry 

of items andput them into the cart' Atler total purch*asins .r.'ir rrpp";;;';;ili the counter for billing purpose. tsy usingbarcodereader'thecashierp'.p...,rleuirr lrrrl.'rrisquiteutir..:o'nrurln-s process.Thisresultsinlongqueuesatthe billing counters' rhis pioiect presents * i;.u to der.elop a s1 stem in shoppin_e malrs to o'ercome the aboveproblem' To achie'e this all p'oju.t, in tne matt rvould be .q;;;p.; ,,lrrr ruro stickers and all carrs should beequipped u'ith an RFID rea'lei anJ an LCD screen.,lVhen on- pu,i un1 f.,.iu., in rhc cart its code rvill be detectedautomatically' the item name and cost iiill be displaled on the LcD.'therebl after that. the crost gets added to thetotal bill' If it is ri'ished 10 remo\ e th: prr-'duct tiom rhe can. simpll take a,. a, the product and the amount of thatspecific product gets deducted tiLrm thittriei .n.orn, and the same information passes ro the central bilring unit viau'ireless module' Hehce the b'iiling can ue c*- in tt.re cart irserf ther.[it ,."i"g a lot of time to the customers.

KEyWORDS; RFID Tags RFID Rta,iar. LCD, Carr.

INTRODUCTION

The main objective inr.olr ed in this plan is to implement a smart shopping cart with the help ofRFID technologl. for impror ising purchasing . The plan is to employ the RFID relatedsurveillance implementation practice in the purchasing cart. In this plan RFID carcl is utilised asprotection entrl'for acquiring of commodities in the Shopping malls. If the commodity has beenplaced in the shopping cart the price of the product upp.urc and accordingly the total amountwill be shown and if *'e ri'ish to remove the product from the trolley, you can take away theproduct and the amount of that specific product gets deducted frorn total amount .In this , thetechnology used is for obtaining the products thereby which boosts security performance andspeed while purchasing in shopping complexes.

The technological objectir e for our presented problem in shopping complexes is the practice ofRFID technology for the instincti'e recognition of commodity in the interior of the purchasingcart thereby annihilatin-e shopper intervening in the task of commodity purchase and forpayment' The principle point of proposed framework is to give an innovation which is minimaleffort oriented , effectiYell' adaptable, and efficiently feasibie for helping shopping in individual.with the help of this a lot of time ri,iil be saved at the biling counters.

Abstract

LITERATURE REVIEIV

o

[l]Amine Karmouche (2013, IEEE) in Aisle-level scanning for pervasive RFID- basedShoppingApplications, proposed to develop a system that is able to scan dynamic and staticproducts in the shopping space using RFIb Re;der antennas. [2]Mr. p. chandrasekar e014,
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Abstract
' Enterprise Resource Planning system, popularly known as ERp system, the descendant ofMRPII ofl'ers the ars*er to the economic ana p.oductiviiy troubles or-unuru.turing an<I service enterprises.Thus' the ERP s} stem has become very popular as an enterprise management soflu,are tool. It was the largercompanies that har e opted to use the ERP iystems initially. Howe".., Ir,. ,r. of ERp has changed and todaythe term can reltr tt) ar) t.\pe of company, no matler what industry it ialls in. In fact, ERp systems are used inalmost an't;pe oiorganization - large oi small. The latest ERp tools availabie in the market today can covera $'ide raage of functrons and integrate them into one unified database. This made ERp to land up into highereducational inslirutes ln todal's competitive business world usage of ERp system is becoming a must for anyeducatitual organrzation to meet the challenges faced in their [rrin"r. p.J*ss and to have a cutting edge.Studies also rereal that organizations that doi't have an ERP implemented are facing numerous problems intheir internal prc'cessing.like attenclance management, payroll mairagement, quick clecision making, etc. So, inorder to b'e dilterent and readl'for action thelnstifutes need a cential ..ro*.. planning that can manage theentire inlbrmation and operations of the institutions. This paper deals *itt it. implementation of E-collegeERP' the te'hnoll)g] use d anil $h1'every higher educationuilnrtltut" ,tr"ri;"pt for an ERp. Higher educationenYironments are ertremell d.rnamic, *i... th. education system has been iuidamentally changed.

Higher educati.rn institutions and the state should leave betrind the question of Information support forbusiness processes and should lbcus on inlbrmatics as one ofthe key t-actors ofquality assurance in highereducation ERP pror ides a unifled enterprise view of the business that encompasses all functions anddepartments as rie'll as an enterprise database where all business transactions are processed, monitorecl, andreported' But impiementing an ERP system requires careful exercis. in ri.ut gl, thinking, precision planning,and negotiations \\ irh all stakeholders.

Kelu,ords. - ERP. -\IRpII

REVIEW OF LITERA.TURE
ERP stands for Enterprise Resource Planning. Enterprise resource planning (ERp) is

business management soft*'are or a system wn[n is typicaily used to manage core
departmental data ol respective business. ERP provid"r un ini.grated view of business
processes' often in real-time. using common databases maintained [y database management
systems. ERP svstem track busine raw materials, cash, production clpacity
and the status of business commitments like: payroll, purchase orders, and orders. The
application that make up the s\.stem share data across the various departments (purchasing,
accounting. sales. manulacturing etc.) That provides the core data. ERp facilitates
information t-lori' beni'een business function, and manages connections to outside
stakeholders.

Everl' college has to maixtaix a management s)'stem for various sections which may
include performance analvsis. attendance s)'stem, tesi rvise result, student information, fee
structure, academic inform ati on. transport faci I ity,

.'j:"ft ll!:""1-on 
ulo man' more. N{anaging ar these sections manuaily on paper becomes

ve.ry.trme consumin-u and complex tasks. In such system there is high'pfssibility of
misplacement of collected data and data redundancy in the form orpup., records in order to
overcome these dra['backs there is a need to design and implem"nf cott.g. ERp system
where a college staff can track a student profile in al-l aspects or acaoemic course.

College ERP system is an online rveb-based system which implements a user
friendly and attractive interface for college. The aim for deploymeni and implementation of

Proceedin,q of 2nd National Conference on "Recent Advances in Communication, optics and
Nanoscience (RACON-2020)". March S-6, 2020 yol., 2lssue l,pp 33_36
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Abstract
Enterprise Resource planning system, popularll, knorm as ERp s.\,stem. the descenclant ofMRPII offlrs the anss.er to the economi. u-nJp.oau.,iuir.u troubtes ot manuiacturing and sen.ice enterprises.Thus, the ERp s, stem has become r.r, popJi. L an enterprise mana_qement softg.are too1. It $,as the largercompanies that hare opted to use the dRt irstems initialll. Houer;;. il.;;; of.ERp has changed and todaythetermcanref'ertLlan\ t\peolcompanl.n;;;;..*hatindustrl ittalrsin. lnfact.ERps].stemsareusedinalmost an1't1'pe of organization - iarge 

"; 
,;.il.l;. l**r';il1;.h'rij,ilo,. in rhe market today can covera wide range of functions and integra-te th.,n i,to on. unified darat,as.. Iri, n,ua. ERr to land up into highereducational instirutes. In ro,1ar 

,s 
ctimpetiti. e Uurl*r, s 6rrlfl u5sgg of ERp sl item is becoming a must for anyeducational organization to me.t th: challenges ta..i ,n-riJ, ;;iH;r*.ss and ro have a cutting edge.Studies also reveal that or3anzatius that doit har. ,n ERp rmplemented are fbcing numerous problems intheir internal processine .l:ke anendanr-e ,rnrg...nr. pa.roll manage_.r,, qri.t clecision making, etc. So, inorder to bd difterent un-J 

'ead.' 
t;; ;;; ;i. ;;,,i -,,., n..o a centiar ,.ro*." planning thar can manage theentire information and operations ortle iostin,tions. This paper deals rr-itr, ir," implementation of E-cillegeERP' the technolog-r used,a'rd $h) eYer) r-rigrr...au.u,ional institute should opt for an ERp. Higher educationenvironmenls are e'ttremelr d;namic- ,,ie.e"the .Ju."rion sl,stem has be.n fuido-".rtally changed.

Higher education insirtutionj and the state shou.ld leare behind the question of Information support forbusiness proccsses and should lircus on irt"r.lri.r as one of the rcy ri"to* orquality assru.ance in highereducation ERP prorid;s a uniiled .nt..prire ,lier'of the business ttui.n.o-pu.ses all f.unctions anddepartments as *e'll as an enterprise database *'here al.l business t onractions-a.e processecl, monitorecl, and

|}'."ffl,ti|off]:f;Ii'l:fl:,Hj]"" "q'i,e. 
carerul exeroise i, 

'i'"t.gr" 
thinking, precision pranning,

Keyv,ords; - ERp, -\IR?II

REVIEW OF LITERATURE
ERP stands lbr Enterprise Resource Planning. Enterprise resource planning (ERp) isbusiness management softri'are or a system which. is fypically used to manage coredepartmenhl data of respective business, ERP provides an integrated view of businessprocesses' often in real-time. usin-e common databises maintaineJLy database managementsystems',ERP s)'stem track business resources- rau,materials, cash, production capacityand the status of business commitments like: payroll, purchase orders, and orders. Theapplication that make up the s)'stem share data across the various departments (purchasing,accounting, sales, manufacturing etc.) That provides the core data. ERp facilitatesinformation florv betrveen business function. and manages connections to outsidestakeholders.

Every college has to maintain a management system for various sections which mayinclude performance analysis, attendance sr.L:,rr, tesi wise result, student information, feestructure, academi c information, transport facility,
staff information and many more.-Managing all these sections manually on paper becomesvery time consuming and complex tas-ks] in such system ilr1.. i. high possibility ofmisplacement of collected data and data rJundancy in ti. f"il;i;aper records in order toovercome these drawbacks there is a need to design uno i-fr.*Jnt college ERp systemwhere acollege staff can track.a student p.ont. in alr aspects of academic course.college ERp system is an online rveb-based system which implements a userfriendly and attractive interface for college. The aim for deployment and implementation of

JJ



k,I{*Ctu)'#r"r$*Xl \ {

i$f:@*.+j$

;r,,.lt,m.i-kMb'

*+@#:=i==ffi- ffi:.xf-#;X;ffi##f#ffi;.:===#ry=..:'w=.e.@af*$i&=@,***sr}trwle.wf-*,*q*,";**,owu-G..@d

rgH{ $*6r'e**1 *,SS*ffr,e,&$#dr -**n&"Wwry,@r4 
ffiW&ytdry*{$w f

;tliEttr*#"{&,{ff Jd,.{ .*}tlf.{ ttrtl,{"t,3 Jrti{}r ,rlxl ilt,fiiru#.}!.&, rfi.w,fiw,py.,s,3s1f: i*ta,p*;pg

=-

=
=-

=-

=
=

,&.::l$tta$:!:1S ' b.i!ri ,i,6 i*6:,,9.*:,q .:*,:W:l id&-l4l * 11q1tl,l"nolxw

,|;



3rd International Conference on Emerging Techrologies in Computer Engineering: Machine Learning and Internet of Things
07-08 February 2020, (IEEE Conference Record 48199

cooperative Spectrum sensing over weibull and
Hoyt Fading channels using Centrahzed and

Distributed Schemes

a

Yashaswini Sharma

Depatrtnenr of ECE

MNIT Jaipur

Jaipur. India

201 Srec9058 @mnit.ac.in

Dr. Ritu Sharma

Department of ECE

MNIT laipur
Jaipur, India

rsharma.ece @ mnit.ac.in

Girraj Sharma

Department of ECE

JECRC College

Jaipur, India

201 4rec9 529 @mnit. ac.in

Prof. K.K. Sharma

Departruent of ECE

MNIT laipur
Jaipur, India

kksharma.ece @ mnit.ac.in

Abstract-Nlultipath fading, hidden terminal and shadowing
are problems faced b1. users in non_cooperative type spectruri
sensing techniques. .{^ solution to this problem i. Coopu.utir,"
spectrum sensing (css) technique. cSS'arows users to coilab-
orate to perform spectrum sensing which may be managed bya common receiver. Further, it has two categories Distr-ibutei
CSS (DCSS) and Centralized CSS (CCSS). t, tti. paper ttrese
two schemes are compared with each other and different fusion
rules are appried over them. Ilathematicar formuras for detection
probability (pi of trvo fading channels namell, Weibull and
Hoyt are shorm and further d-ifferent fusion ruies u.. ,ppU.a
on cruster'based csS to exprore the perf'ormance of centra^rized
and distributed csS' This concept has been earrier used for the
conventional fading_ channels i.e. Ra1 leigh, Rician, Nakagami_n
In this paper results for cluster-based CSS are.."r_fr.,.a foi
comparatively lesser studied \\eibull and Hol.t fading channels.It is noticed for different fusion ru]es. \\'eibull faaiig cfranneit i.td!fi[:u'qJ*l;tj$n'r##,;flt'].{:1,"':r.ffi
centralized AND for these two fsrting channels, Results haye
shown that at SNR<SdB.lyeibull fadin! channel attains a higher
probability of detection (pa) than the liolr fading ctrannel fo'r au
four fusion rules. It is noticed that the slope of the cune for Hor.t
fading channel is steep as compared to it-eibull fading ;ha;;i
and reaches to 0.9 pa at SNR>SdB for OR-.{,\D and-.{\D_OR
rule' while with these fusion rures, \r-eibull fadirg chan-ner attains
0,9 P6 at SNR less than 0dB. OR_A\D fusion rule gir.es the best
result amongst all 4 fusion rules for both the channels.

Index Terms-Cog:ritive 
-Radio, 

Cooperative Spectrum Sensing
(CSS), Fusion rules, WeibuII and Hol.tiading chan_nels, Detectiofr
probability Pa.

I. INrRooucrroN

To overcome the shortage of spectrum resources due to
inelficient spectlum usage, Cognitive Raclio plays a vital role.
The crusted policies in which the goveramint has allocated
prized spectrum to Primary Users (pU) leads to wastage of
spectrum as most of it at different times and locations are idle.
Spectrum sensing allows Secondary Users (SU) to sense such
White spaces (space where pU is absent) and utilize them
[]. PUs are also called as licensed users and they have a
higher priority on the usage of the allocated spectrum, while' SUs, also called as unlicensed users, have reduced preference
over PUs. SUs access spectrum in a way that it does not
cause interference to PUs. The energy-detection method is the
simplest and less complex and is preferred over other sensing
techliques for spectrum sensing [2]. In the non_cooperative
spectrum sensing techlique, individual SUs sense the presence
of a t-acant spectrum. While in CSS, SUs work as a team and
collaborate to perform spectrum sensing. In CSS, pU energy is
er.aluated b1' each secondan user rvith the help of the energy_
detection technique and the sensin_e result is sent to a common
Fusion Cenrre rFC,r. On the basis of different fusion rules,
FC determines rhe presence of pU. A Iot of studies have
been done and literature is available lor Cooperative Spectrum
Sensin,s []l [-] \luch of studr. has been done on Centralized
CSS i5l [5]. In [-<]. to dererrnine unoccupied OFDMA (Or-
tho_eonal F:equen;r' Division \lultiple Access) subchannels, a
scheme is desi:rel ',rhi;h pedorms spectrum sensing using
Centralized decisicn Fusion. .\gain in [5], reporting channeli
are represenred b,r 51;13,1 sd and tading model and it informs
that spectrum sensing -:erbrmance is corrupted by shadowed
correlation. Ins:e;d r: Omni-directional antennas, directional
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a

In this stuclv the compounds hare [ssn 
i]]11!,!v.ccrr,ts technique and.checked for their antimjcrobiar potency onXx'fiI'.lff l,'llfii':xlt;',*.lU:X;*i::*:*.lii:::1,-. u.-*., p.i.,i",t*,r u..,u,., .r,r"i"i"^

tested ror antimicrobiar *,i.in ig,,'Lji*,", p"it"il;"il'*"r'rr':'.]i:fi11,}:;;;;::i,1}j.,,.f,'ffiTss,-:i#lpseudomonas oeruginosa,rrrtc l"as', ii.Dr* tti pnni,*.rni,1niiic_r:z.i prote.us.vulgaris-rnarcc_z3oo 
1, Bacillus

subritis (MrCC-441t. tspergrtt; '7r,;;,;if c-zzoai )'rpf,i,iii,ri),)r, t,r;r_cc_eiiqti )ii:r:;r;i;;, niger (MrCC_e6t).saccharomvces certet'isiae,rrfcC-iio)."cand,rta itoiliri c"tit-rs:r ei". r";'#;#r"'oet ether, benzene,
chloroform and ethrl 

"ttutt -tyo. 
"uioioiu. 

compourds,'h.*;;*., 2,6-d,i-Tert urryi'pi*"r, l-pentadecene,
r_hexadecenc. hepradecane. r-r.,r,il..r.l"rr1qi...,].l r*;;];;#,;;:::i"_l?*f py,*^it,i_iione.rrexahydro_3_(2_methvlpro)' 5'10-diethoxl-2:';,s-",rJi:io-rt,ot-oipyrrotoii,i:"r,r;lrraz.ine. 

n-lr.ruoecanoic aci,, hexaclecanoic
acid_buryr ester, n_acenit.ip,*,il..""_i.iru*r"r"r_ii,rr.ro!.#"1;-lla, 

lllg;;f]_iir,rr",.r..,n,l erhyr ester,
octacosanol' eicosrnoic acid j'i bc 1a6g6ior], propyl ester, ,.rra".-"ri"id,2,3 drhy&oxy rir"pyi.rr.., geranyr rinarool
are present with antrmicrobral actrr rn co,oil*a i,i.rtil.ot,o, *ir"t". *rr,rrr. help of MSi li'lrirury..tnhibition zones
(IZ=mm) of activiry. resr \\ere orr.r..j"ugr*u 

.s,opt l,iori:i,, ,)ir1..fy,:B-en_umm, E.A_lImm) pseudomonasaeruginosa rlZ=Ben-tSmm. e t_:i,.n_, soriitur rrt,iilrii:ei^lis;*,r,, r,rur,r,^ oneumonia (Z=E.A_t2mm) proreusvulgaris rlZ=PE-2lmm e c-ls"-'' {' ri'i,i7lt^i,lr-{hL:;r#';.')rpnrgitt^ niger fiz=cti.-rnrnt. sacchqromyces
cerevisiae (IZ=E A-9mm t xo antifi.rngai a.?,r:ity *^ recorded uguin.i.i.in, ,a spergirus terreus and, Candida arbicans.
Key'rvords: Antimicrobial a$ii in. component extraction, Actinomycetes, Indicator pathogens

Antibacterial or anti-intbction agents, compose a misleading of anti-infection agents exefi the precisegreater group of comoounds' Earliei.rtit;"ti.r'*"a t" ;'ilffi":Iorortin^g the deveropment, duplication and
imply as normally happenin-e .o,,pourJr-Jat can be Cia--rplra of resistant ,t*inr. Moreover, the
produced by a varie*'or uioo.-nunismsl Regardless, . ounr-rrion of resistant organisms befi.veen individuarsthe term has not constrained ur, i",rr.. 

-i, 
is presentry in reration to hearth ,;;*to,"f#ti", una in cornmunityadvanced to man-made t'gi"tted.' 
',nL", 

; il;;;;; animar and their su,ounding condition has
well' Antibiotics act' diverselv';il t;; oii[r"rti# i;;ffi;'ispreadoftheanti-infecrionresistance3. 

The
into four diffbrent classes in 

'ieri. 
of tt ei, _.ct unism b.;;_;"; antibiotics, l_ike penicillins, cephems,of activity' Those 

tY' classes 
-;"it;" 

restraint .o.uuf.il.r, and monobactams were successfurof bacterial cell wall.biosl'nthesis' lz1 ii'1ar-." or uquirrig*- positive organisms, prior after discrosure
protein biosvnthesis, (3) restraint 

"r;;i,;;"nr1cl9lc oi;";i;iilr.'c;h",,r;;;#;i" 
during the 1e60s,

acid (DNA) or ribonuclei. u.iJ- &iij'"*o r+l "ri ;;;-;;"gorized into ages on the basis of theirhindrance of folate 
'1ntht'i'it"- aril--i..uiri 

"^trr""."ih. potentiar. cephems rike cefazorin are
resistance has transformed into u uniutt*i-rr.tt-u"ing ,"*"rr.r 

"grrnst 
gram-positive organisms and E.coti.need worldwide and it's spreading 

", 
;;;;"-a;$ 5;ffi;r: cephems tite cerotiam encrose a sreat

contrasted with the impro'ement of ner' compounds' *tior-ffirt both gram-positive and gram negativeA multidrug resistance e'rpands patient treatment -i..oorglrirms. In addition third-age cephems are also
dis-satisfaction and mortaliq', u'a'-.Ji.ur services 

".Dr;;ffi;eparticurarry ro. g.a- negative microbeserpenditure' utilization at extreme level and *i,rr.*'."phems includ". 
"-"ft-idi.e, cefotaxime.
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Moreover carbapenem is another class of anti_
microbial that incorporates panipenem, imipenem, and
meropenem, which are dominant against gram_positive
and also gram negative organismsf Actin-omycetes are
unique group of aerobic, branched, unicellular and
gram positive microsiopic organisms found openly or
saprophytically in various habitats, for example, ioil,
warm water, and marine deposit with high level of GC
(70%) in their hereditary material. ThIy incorporate
essential genera, for example, micromonospora,
nocardia and streptomyces whose extensive genomes
allow them to deliver some different kinds of
secondary metabolites.. anti_microbial, industrially
useful enzymes, antitumor materials, beneficial
metabolites and pesticides. Actinomycetes especially
streptomyces are well recognized source of seiondary
metabolites especially antibiotics. Commercially
crucial molecules are significantly delivered bi
streptomyces, micromonospora, saccharopolyspori
amycolatopsis and actinoplanes. Almost, g0% of
anti-infection agents haie been delivered from
streptomyces. Consequently. the incredible significance
yas gi.v9n to variety Streptoml,cetes as they aie unique,
has high metabolic .generation .ut. uni they have
capability in recycling organic mafter and to degrade
chlttn, lignocelluloses etc',0. Actinomycetes exist as
cohorts together with different micioorganisms in
diverse habitat. This association could i#tiate silent
pathways that may result in the combination of noyel
secondary metabolites and eventually lead to chemical
defense of the delivering microorganismT. Microbial
diseases are expanding step b1, itep and they are
furni_ng into a major dan,eer to human health. There
number of diseases is of 200 that are transmitted by
microscopic organisms, parasites. infections, prioni,
rickettsia and different microorganisms to humans.
Viruses or prions, among the distinctir.e microbial
pathogens causes 3744% of diseases. percentage
of bacteria or rickettsia is l0-309.6. for protozoa 10,7%o
diseases, fungi cause 6.3% of sicknessei and helminths .

cause 3.3o/o of diseases. prompting a huge number
of death consistentlys. fhe need 6r nerv"antibiotics
expanctng every day because of the rise in drug
resistant pathogens. Regardless of enormous potential
sources of antimicrobial agents including therapeutic
plants, soil is still the most essential store for novel
antibiotics.along with pharmaceutical and biological
action'. The seriousness of the problem and its
rvorldwide spread has encouraged the World Health
Organization (WHO) and the European Union (EU) to

initiate a few reconnaissance frameworksa . In 2015, a
programme has been initiated, The National Action
P1,a3.fo1 Combating Anti-infection Resistant Bacteria,
which lay out to relieve anti_microbial resistance,

lointly with requisition and improvement of ASpsro.
Present study includes analysis of compounds ftom
GCMS technique and their antimicro6ial efficacv
against some indicator pathogens causing va.ious
infectious diseases extracted from actinomycetes.

Experimental Section

Location of sample collection and isolation of Actinomycetes
Samples were collected from rhizospheric soil of

di erent plants from different regions of Rajasthan.
Samples were named.as JpSN_I, UOSN_tt, fOSN_ttt,
ALSN-IV as per their locations like Jaipur, Udaipur,
Kota and Alwar. To protect from other sources of
contamination, soil was collected with hand gloves
in clean, dry, sterile air tight bags from mentioned
four locations and broughito labloratory for further
proce.ssing of samples. Isolation of the attinomycetes
was done by serial dilutionrr, crowded plate technique
and sprinkle method on actinomycetes isolatio, ugu,
media (AIA). The plates were incubated inverted
at 

.37.oC 
for 7 daystz. After incubation, individuai

colonies were maintained on actinomycetes isolation
agar (AIA) media.

ilIedia optimization, mass production and metabolite production

. Actinomycetes were grown on actinomycetes
isolation agar media (AIA) for the metabolite extraction.
For extraction of compounds pure culfures were
suspended in flasks filled with luria broth and kept at
shaker incubator at 150 rpm at 30.C. Shaker incubition
period was given for two weeks at same temperature
and conditions given above. After two weeks cultures
were centrifuged for separation of mycelium at 5000
rpm for 15-20 min. Filtration was done for extracts
and kept safe at 4"C for further analysis of samples.
Pet ether, benzene, ethyl acetate and chloroform solvents
were rsed for compounds extraction from .41,4.6 culture
broth. Solvent and broth of culture was blended in l:l
(v/v) proportion and shaken well and kept undisturbed
for 30 min till two isolate layers got completely
separated from each other. Solvent beiker 

"onLinirgmetabolites was kept at 60oC on water bath for
complete dryness so that only compounds were left
behind in the containerrr.l3-15. Mixture of 

"ornporrJ,was shifted to ependroff tube for Gas Chromatography
Mass Spectrometry (GCMS) study. Compounds were
studied from GCMS (Table t-3) r"rultr.
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Table I 
- Compounds present in ethyl acetate extuact sample of 41,46 isolate: Retention time and Area%oName, (RT)

o

O

I

2

J

4

5

6

7

8

9

10

ll
l2
13

14

15

t6
t7
t8

t9
20

21

22

23

24

25

26

27

28

29

30

3l
32

JJ

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

S.No. Compound
showing in GCMS analysis

Benzenesultbnic Acici, 4-Hydroxy_
3-Octanol

Acetamide, N-(Aminoiminomethyl)_

Benzamide

Decanoic Acid
3-Hexadecene, (Z)-
Tetradecane

Phenol. 2, 6-Dimethox.v*-

Benzamide, 4-lv1ethl,l-

Hexadecane. l-Chtoro-
Hexadecane

I 0-Methr.l-Octadec- I -Ene
Acetamide, N-(2-phenylethirl)-
Dibenzofi.ran

N, N-B i s (2 -H1' dro.\y.- ethyl)Do de c anamide
Pentadecane. i-\{ethvl-
1,2-Benzenedicarboxl,lic Acid, Diethyl Ester
I -Pentadecene

1,2-Epoxlundecaae

Pyridine, 4.4'-( i.2-Ethenedivl)Bis_
8-Pentadecanone

Eicosane

3-Methyl- l,Ll-Diazabicyclo[4.3.0]Nonan_2,5_Dione, 
N_Acetyl_

3-Undecanone

Tetradecane, _i-Meth),1-

Pyrolo[ 1,2-A]Pr razrne- 1.4-Dione. Hexahvclro_
Heptadecane. 3-N{etht.l-

4-Pentenoii Acid, 2-lrlethyl-, Tetradecyl Ester
Formic Acid. Hepn I Esrer

9-Eicosene. (E.)-

Benzene, l. 1'-( 1.2-Eth1,nediy1)Bis_

Pyrolo[1,2-A]pr razine- 1,4-Dione, Hexahydro_3-(2_Methylpropyl)_
Pentadecanoic Acid
Pyridine, 3 -Ethl l-2, 6_Dimethyl_
5h-IndenoI I ,2-B]p1 ridine
Diisobu[,] Benzene- I,2-Dicarboxvlate
9-Octadecanone

I-Hexadecanol

7,9-Di-Tert-Bu1.vl- 1 -Oxaspro(4,5)Deca_6, 9_Diene_2, g_Dione
Palmitic Acid
2,5-Piperazinedione, 3,6-Bis(2_Methylpropyl)_
Dibutyl Phthalale

N-Hexadecanoic Acid
Eicosane, 2-Methyl-
9, I 0-Anthracenedione

I -Heneicosanol

Heptadecane

I-Hexanol, 2-Ethy1-

Eicosanoic'Acid

9-Octadecenoic Actd (Z) -
Palmitic Aci( Tms Derir.ative

Retention. time

(RT)

6.88

1L206

I3 395

1_1.82

11 3i6
I 4.82

14 955

15 387

t5.775

t6 t52
r6.38

16.415

16 691

16.986

17.48_i

17 614

r7 903

17 .97 4

18.4

18 764

19.109

19 518

19 711

r9 983

20.212

20.33 8

20.49

20.606

20.692

20 789

20 866

21.126

2t.t84
21.351

21.589

21.663

21.832

21.93

22.277

22.478

22.71

22.871

22.988

23.07

23.271

23.34

23.416

23.617

23.727

23.814

23.922

Sum ofArea
o//o

0.38

0.34

6.09

0,52

0.3 I
l.0l
0.96

0.6

0.t2

0.24

2.68

0. 18

0.51

0.33

0.41

0.26

0. 13

409

0. 19

0.31

0.r5

0,38

2.07

0.1

023

1.54

0.34

0.t4

0.14

2.57

3.69

4.17

0.62

0.56

0.1 I

0.24

0.2

0.62

0.88

0.67

5.32

l. l5
7.4

0.21

0.41

1.5

0.86

0.09

2.76

0.37

0.51
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1- present in acetate extract of isolate: Name, time (RT) and Areain GCMS analysis (Contd.)

C

t

S.No.

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

7t

72

73

74

75

76

77

78

79

80

8l
82

83

84

85

86

87

88

Carbonic Acid Monoamide, N_Decyl_, 2-Ethylhexyl Ester
Octadecane

Hepradecyl Acetate
Dibenzothiophene 5, 5_Droxide
1-Docosano.l

Octadecanorc Acid
Acetamide, N-[2-( th-Indot_3 -yt)Ethyt]_
I -Decene, 3, 3.,l_Trimethyl
l-Octanol. 2-Bun I_

Dodecane, .l-Cl.clohexvl-

Octadecanoic Acid. Tr.imethylsilyl Ester
2,5-PiperaZinedione, 3-Benzyl_6_lsopropyl_
Oxiraneoctanoic Acid, 3_Octyl-, MethyiEster, Trans_

,O1a 
ty c a c i O, ;, S - D i fl u o ro p h e n v r r., r, O.-.y i t u.r 

" "

;:r.r",ffiI-, 
,,. l8-Trione, 9,10_Dihydro_-l 2,_Hydroxry_2,_Methyl_5,_(phenylm 

ethyt)-,76

t, 

],ifj:[,.r#.r.razine- 
1.4-Dione. Hexahydro-3-(phenytmerhyl)_

Quinohne, 2-prop11-

1,3,5-Trisilacy.clohexane

D-Ribose. 2-Deorr -Bisr Thioheptyl-1_
Hexadecanoic Acid. 2-Hr dr
1,2-Benzenedica.bo.\1i;Ac:;\i 

- I -(Hydroxf methyl)Ethyl Ester

L-Prol inamide. 5-Oxo_L_prol1 i-L_phenylalanyl_4_Hydroxy_
Hexadecanoic Acid. 2-(Acen i"rt)_ l _(A;;;rr#.in 

Uurn, ur,..Octade^c anoi c Ac i d, 2, 3 -Dihy &".ypr"pyf Br1.r 
" t / \' \v t D!

2,2.2 0.2.0 -T e tr arr,e thr l - 3, 7. I t, t 5, t S _p t i"i*^-2.20 _Dis il ahen i cosane9-Octadecenamide

N-Tetracosanol- I
Squalene

Compound

3 -Propionyloxl,.tridecane

Retention. time Sum of Area

(RT) %

24.137 0.24
24.416 0.52
24.59 0.44
24.666 0. 16

24.948 0.16
25.029 1.22

25.328 2.24
25.649 6.14
25.719 1.09
25.814 0.28
25.985 0.15
26.156 0.24
26.468 0.16
26.737 0.56
27.199 0.23
27.297 0.86
27.648 0.39
27.817 0.s l
27.921 0.68
28.146 0.23
28 967 0.25
29.232 0.28
29.s59 2.8
29.882 034
30.727 2.92
32 401 0.22
33. I 5,5 1.6

Jj.o)/ 014
33.884 2.24
34.122 0.17
34.323 0.l8
34.6 0.18

34.692 0.24
35.019 0.26
4s.06 0.3 t

45.866 1.87

H;;:l-, 
cuttures and antimicrobiat activitv of ethyt acetate

Ior the antimicrobial activity test some microbialcultures were used fo. analrir-oi"un'ti_l".oUiat
efficacy test. These were brought from IMTECH
Chandigarh. Cultures were Snphylororrw qureus
(MTCC-3160), pseudomonqs ;";;;;;;;; (MTCC
1688),. Klellietta pneumonia (MTCC_432) , proteus
v.ulgqris (MTCC-7306). Bacillus 

-r,,O,ii"(MTCC_

441). Aspersiilus flqvus (MTCC-2ro; ri. 
"ui"irii^

{2,:,i,Y cc -6324), Aipergi ilus i,g")-'[Nff cc-
7y:j!r"ll!*myce: _:elevisiae (Mrcc_170), andLqnqtdq arbicqns (MTCC-1g3). The antibacterial,
antifungal activity was measured utilizing the

54.058 9.83

standard Kirby-Bauer disc diffusion strategyr3. petri
g-l.ates wgre set up with 20 -r_ oi,t.rilirE'o rvrril".
flnto.n 

Agar (MHA) media u"O p".-itt"A i" 0", f".
1.0 min. The crude extract *.r. ,.i on ,f.,J ri.A.. ofthe medium and teft for 20{0 ;;; 

"J, 
,oo_

j;yj:lT::,!r,.13nou.,d dispersion ura tr,", r.pt
rnverrect lor incubation at 37"C for 24_4g hu.

GCMS analysis

Compound extracts of Actinomycetes ,41,4.6 isolate
were analyzed by GC_MS methoi. GC_Mi analysiswas executed using GC Shimadzu ep20l0 ultra
system and gas chromatograph interfacJd to a Mass
Spectrometer (GC-MS) incl- was 

"p.roi"""f *irf,

ethyl
o/
/o

(Er)-

Ester

Ester

3,7 ,1
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I

2

J

4

5

6

7

8

9

l0
ll
t2

t3

14

1-;

16

17

l8

t9

20

2t

22

IJ

24

25

26

27

28

29

30

3l
JZ

JJ

34

35

36

37

38

39

40

4t
42

43

44

45

46

+t

Table 2 
- 

Compognds present in chloroform

S.No. Compound

INDIAN J. C}MM. TECIINIOL, JULY 2OI9

exfact sample ofAIA6 isolate:

GCMS analysis

Name, Retentiontime (RT) andArea% showing in

2-Pyrrol idinone

Cyclohexane, Eicosyl-
Acetami de, N-(Aminoiminomethyl)_
Ethyl Cyclopropanecarboxylate

Methacrylic Acid, Tms Derivative
3-Hexadecene, (Z)-
Tetradecane

Phenol, 2,4-Bis( l, I -Dimethylethyl)_
4-Undecene, 3-Methyl_, (Z)_
I -Hexadecene

Hexadecane

Tridecane. 3 -N.leth1.lene-

3-N,lethvl- I 1-Diazabicyclo[4.3. 0]Nonan_2.5_Dione, N_Acetyl_
PvrroloI I .2-A]pvrazine- 1,4_Dione, Hexahyclro_
I -Nonadecene

Octadecane

lj::1:.t],j:+]0, 
razine- 1.4-Dione, Hexahydro_3_(2_Methylpropyl)_

l-t-rperrdrnone. I _r j.-1. 5 6-Terrahl dro_2_pyridinl 1.1-

7.9-Di-Terr-B ut} I -t -Oxaspiro(4,,i)O..u_Op_Oi*J_2,8-Oion.

1-Isobuti 
thexanl-droplrrolo[1.2_A]pi,razine_1,4_O*r. 

+
5, I 0-DiethoS -2.3. 7.8-Terrahl.Oro_ ttr,Oh-Oipy rrrloii 2_e, \Z_iON-Hexadecanoic Acid
3,5-Dr-Tert-Bug,l-4-Hy.droxl.phenylpropionic 

Acid
Hexadecanoic Acid, Trimethylsilr,l Ester
Trrcyclo [20- 8 0 0e 7, I 6] Triactn tan, I (22 ),7 (t 6)_Diepoxy_
l-Decanethiol

Octadecanoic Acrd
2,5-Piperazrnedione, 3.6-Bis(2_Methylpropyl)_
N-Tetracosanol- I
2-Et[l hex"vl A cry- I ate

Tetradecanoic Acid. 2-Hyclroxl,-l _(Hydroxymethyl)Ethyl 
Ester

Ergotaman-3',6',18-Trione. 9j0-Drhfdro_l Z,_Uydri*y_2,_lrt"tn,l_5,_(phenylm ethyl)_,42Octadecanoic Acrd, 3-Oxo-. Ethyl Eiter
th-Indene. I -Hexadecyl-2,3_Dihydro-

Hexadecanoic Acid, 2-Hydroxy- I _ftIydroxymethyl)Ethyl 
Ester

1,2-Benzenedicarboxl,lic Acid, Dioctvl Ester
3-Hydroxypropyl palmitate, Tms Derivative
t -Methyl-2, l-Cis-D imethyl aziridine
Octacosanol

3 -Benzyl-6-Iso butyl-2, 5-Dioxo-piperazine
Octadecanoic Acid, 2,3-Dihydroxypropyl Ester
6-Eth1 l-3-Decanol. Tms Derivarive
2-Hydroxyethyl palmitate, Tms Derivative
9-Octadecenamide

Squalene

Hexacosyl Heptafl uorobutyrate

Retention. time
(RT)

8.771

11.236

13.6s7

t4.027

14,711

14.833

14.963

t6.754

17 .91I
18.022

18.099

18.164

i 9.834

20.56

20.846

20.902

21.214

2r 988

22.295

22.s09

22.805

22.976

23.269

23.9t8
2s.043

25.091

25.322

25.621

25.7 14

25.834

26.868

27.358

28.985

29.288

29.1

29.923

30.367

30.957

31.09

31 805

33.273

33.57 t
33.696

33.91r

34.343

46.932

54.136

Sum ofArea
%

0.12

0.36

6.81

L88

0. 19

0.88

0.08

8.36

0.09

8.94

0,21

0.23

2.6

1.8

19.03

0. l5
L88

0.09

0, 15

0.09

3.39

0.54

0.35

0.09

0.05

0.07

0.32

0.37

11.64

l.ll
0.06

0.33

0.74

0. 18

8.68

0.06

0.28

0.03

7.23

0.53

7.8s

0.07

0.53

0.14

0.09

0.41

0.93

5,r 1,17

Elite-l fused silica capillary column. Helium gas
r 99.99%) was the carrier gas with a constant flow rateri 1.21 mllmin and with split ratio: 10. Temperature
:,i Iniector was 260oC; Ion-iource t"-pr.utur.'ZOO"C.

The oven temperature was intended from 60.C
(constant for 3 min.) with an increment as of 2g0oc
for 22 min. Mass spectra were taken at 70 ey with a
scan interval of0.5 sec13.

1.1-3,7-.t-9,t3-.1*
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o

a

I

2

J

4

5

6

7

8

9

10

1l

12

i3

14

15

t6

t7

l8

19

20

2t

22

ZJ

24

25

26

27

28

29

30

3l
32

JJ

34

3-s

36

3/

Table 3 
- 

Compounds present in benzene

S.No. Compound

extract sample of AiA6 isolate: Name.
GCMS analysis

Tridecane

Pentadecane

5-Decyne-4, 7-D iol, 2,4,7,9 _T etramethvl_
2,6, I 0-Trimethyltridecane

Octadecanoic Ac.id

3-Octadecene, (E)-

Heptadecane

Pentadecane, 2, 6, 1 0-Trimethyl_
Nonadecane

l, l'-Biphenyl, 2,2,,5,5'_Tetramerhvl_

I 0-Methora-Nb -.AJpha. -Methylcorynantheol
2-Bromotetradecane

Tetradecane, 5-Methyl_

Undecanoic Acid, lO-Bromo_
I -Docosene

Heneicosane

Pentadecanoic Acid
1,2-Benzenedicarboxvlic Acit! Bis(2_Methylpropyl) Ester
Hexadecanoic Acid
Piperazine, 2,5 -Dimethy l_3 _(2_Methylpropyl)_

N-Hexadecanoic Acid
l-Hexadecanol

Heptadecarioic Acid
Eicosane, 2,4-Dimethyl-
Hexadecaloic Acid, Butyl Ester
Decane, 4-Cycloherl,l-
Pyrolo[1,2-A]pyrazine-1,4_Dione, 

Hexahydro_3_@henylmethyl)-
4-Cycloherylnonaclecane

I:i?o:.uy. Acid. 2-Hydroxy-l-(Hydroxymethyl)Ethyt 
Ester

Di-N-Octyl phthalate

Eicosanoic Acid, 2-(Acetyloxy)_ I _[(Acetyloxy)Methyl]Ethyl 
Ester

Eicosanoio Acid, 2,3-Brs(Acetyloq,.lpropyl Esier
Octadecanoic Acid, 2,3-Dihy,dror,yp.opri'Ert.,
2-Methylhe.racosane

2,3,4-Trifluorobenzoio Acid, Undec_1 0_En1.l Ester
Tefuatekacontane

Retention time (RT) and Area % showing in

5,11,t7,23_'

Retention. time
(RT)

13.249

14.981

15.1 l5
15.943

17.541

17.985

18.129

18.773

19.538

19.694

I 9.835

20.12

20.225

20.3s3

20.805

20.931

21.283

2t.688
)) \)7

22.76

23.033

23.3s6

23.759

25.t77

25.607

25.999

27.836

28.358

29.615

29.909

32.349

32.499

33.204

34.196

34.981

37.043

54.203

Sum ofArea
%

0.21

3.03

0.61

0.29

0.7s

0.23

5.01

0.71

1.88

0.33

0.19

0.33

0.27

0.4

0.36

13.4t

t.vs

0.68

0.3s

1.14

1.93

0.33

0.48

0.85

5.23

0.23

0.22

0. l9
1.48

0.25

2.12

8.87

1.08

0.93

41.55

0.45

1.88
-3.1 l-3.7*.I-9.I3_.I

Compounds identifi cation

Identification of active components interpretation
of 

!-.C..;tvtS 
samples were finishid using ;; ;il;;

of Willey library and National InstitutJ oi StanaarAs
and Technology (NIST), which is t aulng oue, 62.0A0
patterns for assessment of diverse compounds.
The results recorded were compared- 

-;ith 
thelibrary of the known components stored in theNIST 14.lib and Wiley g.tib. Compounds with the

name, mass, molecular formula, molecular weight etc.of the components were compared from above
mentioned library.

Results and Discussion
Natural products have been considered the largely

si-gnificant source of potential clrugs since ancient era.
On the other hand, due to the emirgen." oi Olff.r.rt
human diseases with the changitg environment,
continuous screening along wi-th validation of
secondary metabolites in the form of effective drug
needs to be updatedr6. This work is directed to the
extraction of bioactive components from the soil
actinom),cetes isolated on actinomycetes isolation
agar (AIA) media from Rajasthan and was tested for
antimicrobial activity agiinst selected pathogens
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brought from IMTECH Chandigarh. pet ether,
benzene, ethyl acetate and chl,oroform solvent
were used for the extraction of compounds present
in .41,4.6 isolate. Extraction p.o""r, was hild by
layer separation technique and compounds were
applied on prepared Muller Hinton Agar (MHA)
media that occupied with pathogens giowth. The
isolate was characterized by m"i.rs oF CCVIS. a
relative concentration of compounds was shown by
chromatogram of GCMS. Height of every peak is
proportional to its pre.sent concentration of compounds.
Mass spectrometer identifies the strucfure and nature
of the compound structure, molecular weight,
molecular formula, retention time ancl area percentage
of components was identified from NIST l4.lib
and Wiley 8.lib. Faffy acids (saturated, unsaturated),
phenols, terpenes, alcohols etc. were present in
good to moderate amount. Actinomycete produces
different compounds showing a good range activity
against variety of test pathogen. Actinomycetes have
capability to_ deliver excellent range of antimicrobial
compoundsrT. Bioactive ro*pound, found (Table 4)
in GCMS results have been reported with antimicrobial

activities (a^ntimicrobial20', antibacterial re, 
antifungal I 8,

antioxidanf 0, 
anti-infl ammatoql', hypochoiesteroleriicrt,

antieczemic properties3s, antihistaminici3. Compounds
were hexadecane with RT 16.380, 2,6-di-tert butyl
phenol with RT 16.754, l-pentadecene with RT
17.974, l-hexadecene with RT lg.O22, heptadecane
with RT 18.129, l-nonadecene with Rt ZO.g+0,
antfuacene with RT 20.866, heneicosane with RT
20.9 3 l, pyrrolo[ 1,2 -a] py r azine- 1,4-dione, hexahydro_
3-(2-methylpro) with RT 21.126, 5,10-diethoxy_
2,3,7,8 -tetahydro. I [ 6h-dipynolof 1,2-a: 1,2- d) py *rjrrr"
with RT 22.805, n-hexadecanoic acid wittr ft jZ.SgS,

hexadecanoic acid-butyl ester with RT 25.607,
N-acetyltriptamine with RT 25.649, n-tetracosanol_ I
with RT 25.714, hexadecanoic acid, 2-hydroxy-l-
(hydroxymethyl) ethyl ester with RT 29.100,
octacosanol with RT 31.090, eicosinoic acid 2,3 bis
acetyloxy) propyl ester with RT 32.499, octadecanoic
acid,2,3 dihydroxy propyl ester with RT 33.273,
geranyl linalool with RT 45.g66.Inhibition zones (V)
of antibacterial and antifungal activity was observed.

Antibacterial activity was observed against
Pseudomonas aeruginosa, Staphylococcus qureus,

o

Table 4 
-Major 

Compounds present in all three samples ofAIA6
weight, Activity present in

isolate: Name, Retention time @T), Molecular formula, Molecular
samples of GCMS analysis

Molecular Activity
weight

226 Adibacterial, Antifungal, Antioxidant rE

206 Antibacterial,Anti-inflammatorvre
210 Antimicrobial, Antioxidant2o
224 Antimicrobial2t
240 Antifirngal22
266 Antifungal23

178 Antimicrobial2a

296 Antibacterial,Anti-inflammatory,Anti-larvalsettle2s
210 Antifungal26

250 Antimicrobial2T

Retention

time (RT)

16.380

t6.754
17.974

18.022

18.t29

20.846

20.866

20.931

2t.126

Molecular

formula

cre[I:+

cM'1122o

crsl{ro
CrcHsz

Cr7H36

CrsH3r

C,nH,o

C2rH44

Crr[IrsN2O2

Compound

Hexadecane

2,6-D i-T ert butl l phenol
l -Pentadecene

1-Hexadecene

Heptadecane

l-Nonadecene

Antkacene
Heneicosane

Pyrolo[ 1,2-a] pyrazine- 1,4-
dione,hexahy dro-3 -(2-methylpro)
5, I 0-diethoxy-2.3, 7,8-tetrahydro-
I h,6h-dipyrolo ll,2-a: 1,2-
dlpyrazine

n- Hexadecanoic acid

Hexadecanoic acid- butvl ester
N-acetyltriptamine

n- Tetracosanol-l

Hexadecanoic acid, 2-hydroxy- l -
(hydroxymethyl )eth1,l ester
octacosanol

Eicosinoic apid 2,3 bis(acet1iory)
propyl ester

Octadecanoic acid,2,3 dihydroxy
propyl ester

22.80s

22.988

2s.607

25.649

25.714

29.700

31 090

32,499

)J.t I i

Cr+IfzzNzOz

croH:zoz

c2oH4o02

cr2Hr4N2O

C2aH56O

CleH3sOa

c2sH58O

c27H5006

2s6

312

202

354

JJU

410

470

358

290

Antioxidant, Pesticide,

Hypocholesterolemic, Nematicide,
Lubricant, Antiandrogenic,Hemolytic 5 alpha
reductase inhibitor,Antipsychotic2s

Antimicrobial, Antioxidant2e
Antibacterial3o

Antibacterial23

Antimicrobial2s

15,866 linalool

C2lHa2Oa

Anti-infl ammatory, Antinociceptive3 I

Antifungal'z
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Table 5 
- 

Inhibition zones (IZ:mm) of antibacterial activity of ,41^46 Isolate against different test pathogens

Test palhogens

Pseudomonas Bacillus subtilis

.-r!!c:lota O4TCC 44t)
(MTCC 1688).

l8mm lgmm

Proteus vulgaris
(MTCC 7306)

Solvents

Be4zene

Pet ether

Chloroform

Ethyl acetate

Solvents

Benzene

Pet ether

Chloroform

Ethyl acetate

Staplrylococcus

aureus
(MTCC-3160)

llmm

llmm 21mm

Table 6 
- Inhilrition zones (V=mm) of

Aspergillus flcnus
(MTCC-2206)

Klebsiella pneumonia

wcc432)

l2mm

,4146 Isolate against different test pathogens
antifungal activity of

Saccharomyces

cereyisiae
(Mrcc-170)

,'T
l5mm

Candida albicans
(Mrcc-183)o

Test pathogens

Aspergillus.terreus . 
Aspergillus niger

OdTCC-6324). frvncc_xr)

llmm
11mm

9mm

multidrug resistance pathogens (MDR).In this manner
numerous screening events center around discovering
novel antimicrobial components that focus on these
pathogens. Various
need to be targeted

untapped rhizospheric
continuously in search

regions

of novel
antimicrobial agents which are very significant to the
clinic and pharmaceutical industries. So this research
is continued in such area to get higher quality
effective antimicrobial

References

compounds

o

Conclusion

01 lhe whole, examination of actinomycetes
acquired from rhizospheric soil demonstraies their
antibacterial, antifungal, antioxidant una untito"in,
etc.activity in analysis of GCMS. Under a scope ofvarious development conditions, actinomy.cetes
delivers such compounds which i, U.n.n.irf asainst

fg"t!, Sineh R B & Mishra S, The Open Nutraceuticals J,
5 (2012) 107.

Kafoor G, Saigal S & Elongavan A, J Anaesthesiol Clin
Pharmacol, 33 eO t7) 300.

lriCTano_A_ 
Romano L, Auxiffa F, Castaldi S & Torrorano A l\4,

,!lnfect Public Heatth (2017).
Saga T & Yamaguchi K, Japan Med Assoc.I, 52 elLg)103.

5 
Yu"y S P, Gunhrk-ua G-S, Mulhyalaa M K K, pingalia S &

- ldl 
p K, J Basic Appt Sci. t (2{it81zi}.- 

"' - -
6 Farshid K & Dehdari F_, lXWt J AOiat Res, 4t (20t5) 197.7 Usama R A, Grkovic r,_sat_;subram;i* i, ril.i rra S,

_ Quinn R J & Hentschel_U,-B iotechnot Adv, i:l fzijiil zse.8 
lu,ld11r-c, ReeganAD rrariOnn,L, Can-dilil'n,
fa3lraj M G, Ar-Dhabi NA & tenu"r ini{ii;o
Alexandria Journal of Medicinel fi ooi; ldi 

--'-

9 Yj"a M 4 Awaad A S: Al_y;dhayyif # A- alotrrman rvr n,Alqasoumi S I & Zaln S l,t,' Srrai'p-iim l, 27
(2019) 401.

10 Shashi N_Kapadia, Erika ! {b1aqson, Eileen J Carter, RN,
Angela S Loo, Rainu Kauhal, David p Cafie Ailattfrew S

, Simon, J Comm J.eual patient Safety,lZOtij.- - '

rl 
fyryg P 

_l Duraipandiyan V a tgna;mu*-ri S, Kaohsiung J
Med Sci,30 (20t4) 435.

12 Gobalakishnana R & Sivakum a K, Biorechnol Rep, 13
Q017) 30_36.

1

2

J

4



370

13 Zothanpuia, passari 
-_A. 

K, Leo V V. Chantlra p,

51t1ng 
e, Nayak C; HTh:p A,_Etsal ed ratriauo alar,,

*b^d.\tyi: A Alqaraui & Singh S p, Uirr"i'iril Fact, 17(2018) 68.

14 Balasubramaniam V, Ganesh S, Karunanithi V & perumal p,
Int J Pharm Ind Res, 1 (201 I).

15 Kandasamy S, Muthusaml.. G, Thangaswamy S & Kumar S,Itorld res J Antimicr Ageirs. I tZOlii Oi.^'-, 
" *

16 Amit K 
_S, 

Singha S K. Singha p p, Srivastavaa A K,Pandeya K D, Kumara p & y"adar- H,' a,")rrlirrt Rep, t8(20r 8).

I 7 Jeffrey L S H, Sararvak African J Biotechnot, 7 (200g).
18 Balamurugan M Selvam G G. flunakaran f A Sivat-umar f,American-Eurasian J Scines..a tzOrjifi;. 

* ""'
. l9 Milaeva E R, Filimonova S I. Meleshonkova N N, Dubova LG, Sherrsova E F. Bachurin S o t Z;ti;'i'i, axinorg

Chem Appt, (2010)

20 Renukadevr K p. Sarar ana p S & Argayark anni J, IJpSR,2(20U11J67.

21 
lT"q*i-t, trtan,earnuri 

^U. 
Nfun,a V. poda S & Munaganti

RK, Int J phorm phann Sct. g (2016)
22 Abubackeranrl M N. Der.i p K. Brilish Bionredical Bullerin(20r s)

INDIANJ CHEM. TECHNOL, JULY2OIg

28

29

23 Kuppuswamy K Iv[ Jonnalag addaB &Arockiasamy S, Int JPharm Bio Sci, a e}B) 6i[.l
24 

[1m 
M_-G,-JeongE y'& Lee H S, J Korean Soc Appl Biol

Chem, 52 (2009) 327.
25 KamiyarnaM, Horiuchi M, Umano K, Kondo K, Otsuka y &

Shibamoto T, rnt J Nut Food Sci,2 eo1;;8. " 
-'

26 Dash q, Jin C, Lee o, Xu v a'qi;, p ij-j Ind Microbiot
Biotechnol, 36 e\\g\ 1047.

27 lftafiab A, Babiker E H & Saeed H A, Int Cutent pharm J,s Q0t6)27.

o
30

3t

32

JJ

J4

Jy:qil I & Agar*.ala M, Inr J.Currenr pharm Res,9 (2017).

felakndl C, 
!e11ouad A & Abdennebi, E ;,')-rr,r,

Lnytron r:ct,6 (2015) 2i7g
Okudoh V I & Wallis F M, South Africa Trop J pharm Res,t1 (2012) 729

Oliveira A M D, Consen a L N4, Fero J N D S, Brito F D A,
*T".: I 

p L & Ba'eto E, rnt j 
^.rot 

Sci, ritzoizj^iids
Atdaltah H & Ibrahim H. Espt L tq"ati-n"s,'iilionl

Iud.Ii.P 9, OlahuUi GA & Ogundet e yA, Nal protl Chem
Ras, 3 (2015).

Ramanujam P K, Sivasankaran C_ Elumalai R S, Xavier V A J,

-S-** 
f & Balasubramanian B, Inr J Chem irii' n r, o(2014) s07 1.

a



.Ioumal olScientific & Industnal Research
Yol. 78. \ovember 2019, pp. 793-799

a

a

B io active C ompounds charac tenzationand Antibacterial potentials of
Actinomycetes isorated from Rhizospheric soir

Nalinee Kumarir*, Ekta Menghani2 and Rekha Mithal3
. 

;peRartment 
ofMicrobiology, JECRC University, Jaipur, Rajasthan, India-Deparrmenr 

of Biote.chnology, JECRC University, Jaipur, Rajasthan, IndiarDeparhnent 
of Chemisfr,, rECnC Correle Ji,p*l[u:L,rr* rrai"

Receiyed 27 June 20lB; revised l5 June 2019; accepted I4 September 2019

Due to acquired resistance produced by micro-organism against all_frequently used antimicrobial agents, there is a greatneed of newer antibiotics to fight against different iicrobes.*To exptore'trre Jnmown diversity of microorganisms, soilscreening for antimicrobial agents are performed for the detectio, of n.*"i *tibioti., from Actinomycetes. Studies werecarried out with isolation oftotal 65-actinomycetes from.rhizospheric soil ofplants. Isolation and characterization ofantimicrobial agents producing.actinomycetes was performed and^after ,...;;;o; of isolates were having antimicrobialactivity Among them isolate Ar M9-.!: .trlro.pfie.ic soit was firther stoaieo'ro. ilreL potential. In the present study soilsamples have been collected 
^from 

different regions of Rajasthan. Isolation oi u.tino*y..t s was done on ActinomycetesIsolation Agar (AIA) media^ Gram staining, 
"i*,t"raa*" of colony ;r;;;; of bioactive compounds was done bysolvent exrraction method. 

*t:9ry1."4 iireening oir*d..ryq-y* ar"l.rti.*"0 against selected organisms likestaphylococcus aureus Qi[TCC-3160), Pseudomorririrruginoro(Mrcc-16gg), kbbririlo pnru*onia Qvlrcc-432), proteusvulgaris Mrcc-7306), Baciltlu subiitis 6tlcc-++iipt**.0 tom nutrBin crrandigarh. The exrract showed inhibitionzones (v) agahst staolryloc.occus. aureus (rz:' tloor), rrorcrt iiGri* az= 23mm) and Bacillus subtilis(IZ:28mm) In GCMS maysis u*ourt.o.pofi-as rrave 
lein ia.rtrn"a rr'J'*mpounds like Skato1e,3-methyrpentane,cyclohexane, Hexadecane, linoleic acid, H.pt"d;;;, uorud..*., cyclotetradecane, Triacontane, vinylbital, Ethosuxmideand Stearyl alcohol, Dioctylpthalate was identified as havrng various activity.

Keywords: Secondary metabolites, Rhizosphere, Actinomycetes, Antimicrobial Activity, Antibiotics

Introduction
Microbial diseases are expanding step by step and

they are tuming into a majoirisk to human wellbeing.
There are in excess of 200 recognized diseases
transmitted by microscopic organiims, parasites,
infecfions, prions, rickettsia and different
microorganisms to humansl. Methicillin resistant
Staphylococcus aureus (MRSA) is one of the
superbugs which are accountable ofcausing hazardous
nosocomial infections. The advancemeit of new
aniimicrobial agents, ideally naturally happening ones
with. novel activity, is an ui*ort' medicinal
reqyr-emenf. Today, the creating of viable
antimicrobial agents is the actual cliallenge to the
health care industry, particularly immune_coripromised
patients and Multidrug resistance (I\DR) pathogens.
Among the every known actinomycete
particularly Streptomyces, Nocardiopsis ,p.Li.sr,
Micromonospora, Sdccharopolyspor4 Amycoiatopsis

and Actinoplanes produces cofllmercially important
molecules. Approximately, g0% of total anti_
microbials have been delivered from streptomyces.
Various important anti-toxins and metabolites have
been gotten from terrestrial microorganismsa. From the
genera Streptomyces and Micromonospora, Numerous
nutrients, anti-microbials, proteins and siderophores
gotten by Actinomycetes have pharmaczutical,
veterinary, rural and clinical significance.
Actinomycetgs are outstanding for their iapacity to
create an abundance of regular items with basic
unpredictability and with various organic activitiess.
Actinomycetes are Gram positive, filamentous, spore
shaping, oxygen consuming microscopic organilsms
with cell divider containing L-L diaminopimetic

:oTorlul and with high G r C contenr (SliSNy in
their DNA. Rare actinomycetes deliver remarkable
antibacterial effectiveness with the most assofted,
unique, and exceptional, with low toxicity6. Antibiotics
such as imidazole compounds have been employed to
treat dermatophytic infections possess a ieries of
limitations such as undesirable iide effects or rapid

*Author for Correspondence
E-mail: nalineekg@gmail. com
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development of resistancej. Screening for novel
secondary metabolites u.as focused, so dlfferent types
of colonies were isolated. There are many unexplored
regions and still need evaluation for u g..ut". diversity
of novel actinomycetes it.ith novel bi-oactive for this
reason, the present studr. et,aluates morphological
characteristics of isolates. characterization of
comporurds extracted and their antimicrobial activity
against test pathogens.

Material and method
Location of sample collection

Samples rvere collected from rhizospheric soil of
different plants from different regions of Rajasthan
state. Coilected soil samples n.ere named as JpSN,
UDSN, KOSN. ALSN. because of their locations like
Jaipur, Udaipur, Kota and Alu.ar. To avoid anv
contamination, soil u.as collected ri.ith hand gloves in
clean, dry, sterile air ti_eht bags from above mentioned
fourlocations. From 12-15 cm deep soil samples were
collected and brou_eht to laboratorl,for storage at 4oC
for further processing of samp les.

Isolation and characterization of actinom),cetes

. Different samples u.ere coilect"a f.o- different
sites of Rajasthan, India. These sampies were
collected from l2-15 cm depth in rhizospheric region
in sterile polyhene bags in turn to keep away fiom
the other sources of contamination. Foi isolation of
actinomycetes dilutions \\.ere prepared upto l0-5 and
pour plate and spread plates $,ere used foi isolation of
actinomycetes. Other technique used was sprinkle .

method and plates rvere kept invefted at 37,C in
incubator for 5-7 days. Media used for isolation of
Actinomycetes was'Actinomycetes Isolation Agar
(AIA) media. Total sixty five isolates were isolated on
Actinomycetes Isolation Agar (AIA) media. Among
them some isolates were having potential activi{
iq"li* indicator organisms. In the present study
AIA29 isolate was futher studied for their
antibacterial activity. Isolate AIA 29 was referred to
gram staining and biochemical tests. Morphology of
the actinomycetes colonies was determined and tests
like Catalase, Urease, Casein hydrolysis, Citrate
utilization, Starch hydrolysis, Tripie sugar iest(TSI),
Motility, etc were performeds.

Primary screening

Primary screening was done for detection of
antimicrobial activity of isolates against five indicator
organisms. Two methods were used for primary .

screening:- Disc diffusion and well agar methoie.ro.

Indicator organisms

Screening was done by disc diffusion method and
agar well diffusion method for the determination of
antimicrobial activity of isolates with some of the test
pathogens spread onto media plates. Antimicrobial
activity of isolates was performed against standard
cultures of IMTECH Chandigarh. 5 cultures were
used as: Staphylococcus ctureus (MTCC_3160),
P s eudomonas aeruginos a (MTCC_ I 6gg ), Klebsiella
pneumonia (MTCC-432), proteus vulgaris (MTCC_
7 306), B ac illus sub titis (MTCC_44 1 ).

. Fermentation and centrifugation
Luria broth was used for the construction of the

antimicrobial metabolites in broth. For this process
500 ml of the broth was prepared and distiibuted
broth into two sterilized eilenmeyer flasks, 250m1
broth in each flask. Culture *u, udd"d to each flask.
alurf:"y..? kept in the shaker incubator at 150 Rpm
at 30'C for two-three weeks. Immediate uft",
incubation period is over, the cell suspension was
centrifuged at 5,000 Rpm for 20 min to separate the
supematant and the biomass. Only supernatant was
collected separately and used for further procedureslo.

Isolation of mixture of compounds from culture broth
After fermentation, from the fermented broth the

mycelium was removed by filtration and then clear
filtrate was used to check antimicrobial activity. Then
the isolation of anti-microbial compound was done
from the filtrate by solvent extraction method.
Antimicrobial compounds were extracted fiom the
filtrate by solvent extraction with pet ether, Benzene,
Ethyl acetate and Chloroform. Liquid _ liquid
extraction was done with solvent mixed to the filtiate
in 1:l (v/v) ratio and shaken vigorously for complete
extraction of metabolites. It was kept undisturbed for
at least half an hour till 2 differcnt layers get
separated clearly. Two layers when separated
collected in different beakers. Solvent was evaporated
by keeping beakers on water bath at 50-60bC and
crude remaining in beakers were measured and used
for fuither testingll.

Antimicrobial potential of crude extract
After solvent extraction process with pet ether,

Benzene, Chloroform and Ethyl acetate solveni
system and crude obtained from this was applied on
test pathogens/indicator organisms on the' Muller

I,lr"l Agar (MHA) petri ptates. By the Disc
difflrsion method antibacterial ictivity tesi was carried
out against selected above mentioned cultures. plates

were kept at 370C for 24-4g hrs and results were noted



and complete zone of inhib ition (IZ) was measured inmillimeter (mm)t.

GC-MS analysis of bioactive compounds

Iq tt analysis of bioactive compourOs Shimadzu
mo{el QP;2010 plus, colurr,"-Rt_il;;; x 0.25

TTi.q.. 0.2s pm fitm thickner;;;r" usea fordetection Samples were prepared accordingly foranalysis- of.compounds. tObrnt t""t", *"r.used forthe 
_ 
collection of extracts and was mixed withmethanol and filtered properly to ."_ou" *V crystalparlicle. Then that sotuiion *^ 

"ori."r"ai,r1pp.rroorr
*:^1ft* 

testing it with ,i".oir;..tior.ir_"0.1., *...ru.rutrLr ln lnlector and processed further.Chromatograms with compounds detected wererecorded for each solvent oi sam.ple urO- 
"ornpur"O

Results and Discussion

*H?,-* noted against three test pathogens like
Dtapnybcoccus aLtreus, protew vulgaris, Bacillus
subritis and no activity was ,;;J;; against
P s.e udom onas a eru gi no s a and Kleb s i etia- pn"umonfa.
Inhibjtion zone against Staphylococcir' i*"u, *u,
l:j.q * (V:33mm), p)oieus ,rtgr;i, rt was
\!z;Z1nm) and Baciilus runtitis''ilivity was

Y.}!^^l (rable-l, Graph_l). rh;fb;; isotateAIA29, was selected fo1 furtfrer GaMs-;;ysis fordetection of compounds. CCrvrS *"rrJ.'showedvarious information._ about ,o;;;';;, Hke,

,C-ompounds 
name, RT time, fr.tot"JUar* formuta,Molecular weight, percent ' *.r, 

--ii*.tu 

" ofcompounds etc. GCMS exposed p."r"n". ui u*iou,
compounds in AlA29 isolate. The RT of f"ut, ,t o*,
different compounds in chromatogrr- arJu lip"ut.
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Graph. I Graphical representation of
AIA29 isolate agasinst different indicator pathogens

Table 1

-Artibactenal 
screening of Al429 Isolate

Test Pathogens

Bacillus subtilis
(MTCC 441)

against different Test pathogens

Klebsiella Pneumonia

04TCC 432)

Slaphylococcusaureus pseudononasaeruginosa
(MTCC-3r60) (MTCC ro8;r-'' 

,b"'vJu

33mm

Proleus vulgaris
(MTCC 7306)

23mm
28mm
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is directly proportional to the amount of compound that
is present in solvent. Compounds werc analyzed with
PMW-TOX2.LIB and compared with the list
generated. From mixture of compounds we focussed on
compounds which have medical impofiance like
antibacterial, antifungal, antimicrobial, anti
inflammatory activities shown in table-3. Table-2
shows total compounds present in sample of GCMS
analysis. Isolate AlA29 shou.ed bioactive compounds
having activities of antibacterial, antifungal, anti_

Table 2 Compounds present in AJA 29 isolate- Name,
Retention Time (RT), Peak area9.,o. of compounds present in

sample of GCMS arall'sis

S. No. Name R.Time % Sum of
Area

inflammatory, antiviral, antiepileptic activities.
Compounds like - .09% Skatole 1:-methyHnaole) atRT
time -11.662, l.20yo 3-methylpentani at Rf ti_.-
l?:9?9-,2.64% Cyclohexade.*"r" at RT time _16.297,
.50o/o hexadecane at RT time_16.45g, .75yo Linoleic
acid at RT time 18.431, .llyoHeptadecane at RT time
18.833, 1.89% Nonadecane at RT time_ lg.g43, .g6yo
Cyclotetradecane at RT time- 19.g00, 12.04%
Triacontane at RT time- 20.062,5.9l%yinyibftal at RT
tjyy 

Lt.+30,3.44% Ethosuximide at RT iime22.036,
1123% Stearyl alcohol at RT time-2 4.762 and 37 .g9%
Dioctylpthalate at RT time_ 35.421with different
activities (Table-3). Natural products have been the
most prosperous foundation of potential drugs from the
ancient period. Secondary metabolites irave been
recognized to obtain beneficial effects in virulent
factors of various diseases like compound skatole has
antrbacteial activity, 3 -methylpentane has antioxidant,
antimicrobial activity, Compound Cyclohexadecane is
a antibacterial, antifungal compound, Linoleic acid has

?_ good antiplasmodial activity, Hexadecane,
Heptadecane and Nonadecane have antibacterial' activity, Triacontaae is potential antibacterial,
antidiabetic and antitumo, a.iiuity. Cyclotetradecane

1n9 vinylbital have antimicrobial activity,

lthgryimide has good antiepileptic activity, Stearyl
alcohol is having good anti-inflammatory, antipyretlc
acti.vity, Dioctylpthalate compound has- antiiungal,
antibacterial, antiviral antioxidant activity. The raw
materials and pharmaceuticals required for the
preparation of important drugs are largely obtained
from the organisms and plants howevei, iue to the
emergence of new human diseases with the varying
environment, constant screening and validation of
secondary metabolites in th" form of dr.rg
identification/designing needs to be updated. Clinicall!i*lo11* drugs having arfiibactirial, antifungai
antiviral, anti-inflammatory and other properties can be
isolated on a nominal approach. 

'Soil 
in which

actinomycetes are abundantly present and a very major
source ofnatural drugs. ln past few years, antimicrobial
drug resistance has increased and many more diseases
are increasingly hard to treat because oithe emergence
of drug-resistant organisms. The designing of iovel,

9{egtlve 
and helpful dosing regimens Ihut lrppr"r, o.

hold back the emerging und proliferating'resistant
microbial populations, is critic;l. As resiitance has
increased to an alarming fraction, a safe and cheaper
drug source is always be the choice to the routine
therapeutics.

o
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3.

4.

5.

6.

1

8.

9.

10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30

31.

-il
-1,1 .

,,
':.

11.662

12.401

12.639

12.91

14.53 1

15.677

16.291

16.4-s8

16.917

11.4s3

18.43 1

18.833

18.913

1 9.058

19 417

I 9.8

20.062

20.721

21.43

22 036

22.361

/-).6))

24.255

26.777

26 892

27.061

lt.t/)

27.933

28.314

29.687

31.717

32.02

32.468

32.75

32.921

37.992

0.09

0.65

1.54

0.26

3.08

0.42

2.77

0.5

0.14

0.05

0.83

0.82

1.89

0.67

1.45

0.96

12.04

11.32

5.91

3.44

0.82

0.16

3.04

0.46

0.3

37.64

0. l9

0.59

I .68

0.38

0.99

0.14

0.35

0.05

0.06

0.07

Skatole

4-Hydroxl,phenr.l acetic acid

3-Methylpentane

Metenolone acetare

Amiphenazole

Myristic acid

Cyclohexadecane

Hexadecane

Phencyclidine prec.

Steviol

Linoleic acid

Heptadecane

Nonadecane

1,3-Dimethylcl,clopenrane

Octadecane

Cyclotetradecane

Triacontane

Stearyl alcohol

Vinylbital

Ethosuximide-M (oxo-)

Butyl-2-methylpropylphthal ate

N-Acetyl-Proline

Palmitic acid

Erucic acid

2 -Octadecyloxyethanol

Diisooctylphthalate

Octacosane

Stearic acid

Butylhexadecanoate

Diisononylphthalite

Butyl stearate

Propylbenzene

Nonane

Yohimbine

Hexacosane

Roratidine
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Table 3 Major compounds present in AIA29 isolate- Name, Retention Time (RT), Molecular formul4 Molecular
Activity of compounds present in sample of GCMS analysis

RT Name of compound Molecular Molecular peak area Structure ofcompounds Activity
formula weight %

131.178 0.09
11.662 Skatole C9H9N

Antibacteriall3

155 3.44

270 11.32

390 37.64

weight, Peak area%,

Antioidant, Antimicrobial ta

Antibacterial, Antifi.urgal Is

Antibacteriall6

AntiplasmodialrT

Antibacteriall6

Antibacterialr8

Antimicrobialre

Antibacrerial, Antidiabetic,
Antitumorl8

Antimicrobial2o

Antiepileptic2r

Anti-infl ammatory, Antipyretic22

Artimicrobial, Antifoulingr8

12.639

16.297

16.458

18.431

18.833

18.943

19.800

20.062

2t.430

3-methylpentane C6H1a

CrrH:u

CroH:.

cl8H32O2

CrzH:o

crqFI+o

Cr+H:r

c:oFIrz

cuHr6N2O3

86

196

224

280.4s2

240

268

196

422.826

224.260

1.54

'2.77

0.50

0.83

0.82

1.89

0.96

12.04

5.91

o

Cyclohexadecane

Hexadecane 
.

Linoleic acid

Heptadecane

Nonadecane

Cyclotetradecane

Triacontane

Vinylbital

22.036 Ethosuximide CTHeNO2

24.762 Stearyl alcohol C18H38O

35.421 Diisooctl,lpthalate C2aH3sOa

a Conclusion

Secondary metabolites production may vary
considerably due to the influence ofseveral biotic ani
abioJic factors. In general, knowing these factors and
the potential may constitute an important role in
disease control by inducing new drugs. Actinobacteria
from soil-origin are priceless natural i".o*"", of many
therapeutically valuable drugs having enornous
biosynthetic potential to be useful in bioLchnological
and industrial point of view. Many antibiotics are
produced from soil actinomycetes till now, Thus
isolation characterization and purification of
economically important secondary metabolites from
actinomycetes of sites from where samples are
collected is very important task for exploring
antimicrobial compounds from natual sources.
Therefore present study brings forward a good promise
for future drug development.
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Plants have been used for medicine to support human health in many regions in the world by researchers since ancienttimes' Plants and sorl organisms r'uu. t.*'6uJ';'l*.. 
^very 

high,ir..ui*ri.'por.nrial as they produce many naturalproducts Evolving drug resistance towards 
".*iy 

ai *ti-inf..ilff"r;;, l;il;;. fasr deveropment ofr.* drugs. Manynatural productS or secondsl' metabolites haveLeen used for *murina [r.u,ihealth. Recently, many new secondarymetabolites from actinom'cetes have been isolateJ-and. reported .r i*p"rt*i*."mpounds with different activities likeanti-microbial' anti-oxidant' anti-inflammatorv, *ti-r"o.genic and *ii.u*".'ug.rts, etc. In this study isolation ofactinomycetes rvas carried o'tt on actinomy..t.r iro'tutio, agar media lala). characterization and biochemical tests wereperformed and follo*ed b1' fermentation .ro r"r".ri"..traition by roir, ,or".ri, ror exampre- Benzene, pet ether, ethylacetate' chlorofomr' GCMS *as performed for identificatio,,rri,*p"r"or;;;r;"a in culrure broth. Major compoundspresent were octanal'P'rrolo[1'2-a]pyrazine-l,4-dione,hexahydro-312'-metrryrir"rtu, 
Dibutyl phthalate, N-hexadecanoicacid' l-nonadecene, Heptadecane,. oitadecanoic ,.,d, ;r,l;ii#;J#;i:X#J.r., Drhydroergotamine, Hexadecanoicacid' 2-hvdrorl-l-thrdro*meth1 Ir ethvl .;i.;, o;i;;.;oic acid.. ?J;,Ly;;;yp;pyr ester. I3-docosenan,de, and 4-rert-bu$lcalix[4]arene crude obtained *'as.rr..t d r"itrr"ir *t-i.rouia'activi'ty ari?rriorrion zones (rz)rvere noted on M.rarHinton agar (MHA) media asy:lmiicator;rg;ir,".'iil. sndutococii rrL^-oicc_3160) (v:Ben_18 mrq E.A_25 mm),Pseudonronqs aerugitosa tiffcc toss) (Z":B.rJi r^, ctrl-I4 mm, r.a-za-.a, 
{lebsiella pnewnonia 64TCC-432)0Z=Ben-19 mn Ctrl-20 mnr- E.A-jl 

"rm;, 
f rotrrs u&g;ri, 

_q4ICC-7306) Wleri;"_rcmm, E.A-30 mm), Bacittus subtilisO.fICC44l) Identificarjon of compounds ** .#i.a ou'ify MST 14 library.

Keyrvords: Actrnomr-cetes. Antibacteriar, Bioactive compounds, Inhibition zones, Solvents
IPC Code: Int. C1.20: Ct2N 1_i/g2, A61p 31/04,A61K 3g/00, CltD 3143o

In nature, various ecological interactions occur; they

9a1 
be either negative or positive means for the living

beings involvedr. The rhizosphere is one of th" _ort
complex and dynamic microbial living habitat on the
earth. In the rhizospheric region, planL and microbes
work together and make a special biological
community; this incorporates carbon and water
rycling, supplement and mineral trapping etc.
Considering the plant-organism collaboraiions, their
co-metabolism creates a rvide scope of metabolites,
which are of incredibly important 

-and 
are generally

known to encouragL 
'different 

pu.por*- i?cluding
enerqy sources and signaling components2. Secondar!
metabolites depict a diverse, loiv molecular rveight
and complex structural compounds. Microorsanisms

specifically are productive anti_toxin factories, and
have been considered as great potent source of
bioactive metabolites3. 

- 
tr.ticroUiat bioactive

components are worldwide known to have good
biological activity for human and animal wellbeing.
Secondary metabolites are useful as anti_toxini,
different medicinal toxins, pesticides, and animal and
plant development factorsn. An ecologicut nirt. i, u
composition of microhabitat that has microscopic
structural variety which incorporates microorganisms,
protozoa, parasites, nematodes, and a mairoscopic
yi"ty that incorporates plants and insects. In nature,
all organisms need to compete so as to get by in their
habitat. This natural biological wirk 'can 

be
accomplished by the advancement of competitive
mechanisms, for example, the production of toxins,
enz)'mes and antimicrobial components like

xCorresponding 
author
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Table I
- 

Characterization of AIA3 isolate

Characteristics

Gram staining

Aerobic growth

Anaerobic growth

Sugar fermentation test
Starch hydrolysis

Triple sugar iron eSI) agar
Casein hydrolysis

Citrae Utilizalion
Methyl red

Voges-Proskauer

Nikate reduction

Indole production

Catalase test

Other tests

Urease production

Hydrogen sutphide

Motility test

,production (H2S)

Carbon utilization
Mannitol

Lactose

Dextrose

Sucrose

Result

+ve

+ve

-ve

+ve

+ve

+ve

-ve

-ve

-ve

-ve

-ve

+ve

*ve

-ve

-ve

o

o

Engineering College and Research Centre (JECRC)

Yqr.::i y 
Lqipur, 

Rajasthan. The screening. was done by
both disc diffi_rsion and agar well methojrz,r. 6ig. tj.
These pathogenic strains were maintained in the
Nutrient agar media slants for routine laboratory use and
stored for the long term usagesl4.

Fermentation of actinomycetes and extraction of
antimicrobial metabolites

Luria broth was used as the base for the production
of the antimicrobial metabolites. Around, jOO *f, of
the broth was prepared and distributed 500 mL into two
Erlenmeyer flasks, 250 mL in each flask and sterilized
both flasks. After sterilizatioq flasks were inoculated
with culture and kept in the shaker incubator at 150
rpm at 30oC for two weeks. Immediate after incubation
period is over, the cell suspension was centrifuged at
5,000 rpm for 20 min to separate the supernatant and
the biomass. Four solventJ *"." used Ls pet ether,
Benzene, Ethyl acetate and Chloroform for compounds
extraction from AIA3 culture broth. Solvent and broth
cgntaining isolate was mixed to 1:l (viv) q**;ry*a
shaken well. Further they kept without interruption for
30 min till two isolate layeri got completely separated
from each other13,15. Solvent beaiers (containing
bioactive metabolites) were kept at 60"C oniater bath
for complete evaporation so that we can have
only metabolites remain in the containerrs. Crude
antimicrobial metabolites were extracted using four

Fig. 1 
- 

Inhibition zones (V) of Antibacterial susceptibility test
ofAIA3 isolare againsr tesr pathogens.

solvents with the help of separating funnel. Mixture of
bioactive metabolites wls transferred to small
eppendorf tube for further G?s,_Chromatography Mass
Spectroscopy (GCMS) studyr 

3.'6.

Inhibition zones (lZ) of antitracteriat activity against indicator
pathogens

Inhibition zones (IZ) of activity of the crude
extracts of benzene, pet ether, ethyl acetate,
chloroform was performed against Staphylococcus
aureus (MTCC-3 160), pseudomonas - 

aeruginosa
(MTCC- 1 688), Kteb sielt a pneumonia (MT CC_$2),
Proteus vulgaris (MTCC-7306), Bacillus subtilis
(MTCC-441) indicator pathogens. Standard Kirby_
Bauer disc diffusion method and agar well diffusion
methods were used for antimicrobiai activity of crude
exiracts on petri plates containing 20 mL of Muller
Hinton Agar (MHA) media. The indicator strains
were swabbed on the solidified MHA media and hold
for 10 min for drying of plates. The tests were
conducted with each crude extracts. The sterilized
discs with crude were placed on the MHA media and
kept it for 30 min at normal room temperature. So that
complete diffusion of compounds can be done. The
plates were incubated over night at 37oC and
Inhibitiorr zone,s.(IZ) r""." -"uru.ed (mm) against
each pathogen''.'o.1Fig. I, Table 2,rig. iey
Identification of main bioactive components present in Gas
Chromatography-lIass Spectrometry iCC_US) anafysis.

The composition of the active extracts of an:
isolate was determined by GCMS analysis using

-ve

-ve

-ve

+ve
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Test Pathogens

Solvents

Benzene

Pet ether

Chloroform

Ethyl acetate

Table 2 
- 

Inhibitions zones (IZ)

INDIAN J TRADIT KNOW, JANUARY 2O2O

of antibacterial activity ofA]A3 Isolate against different Test pathogens

Staphylococcus aureus pseuclomonas aeruginosa(Mrcc_3l60) (MTCC 1688i
18 mm 1l mm

Bacillus subtilis

Mrcc44l)
Klebsiellq Pneumonia

(MTCC 432)

l9mm

Proteus vulgaris

o4rcc 7306)

10mm

25 mm

14mm

24nrr
20mm

34 mm 30 mm

i:(etate

f,g;^r1 - Graphrcal represenrarion of Antibacterial activity of
AIA3 isolare against fir e resr parhogens

Shimadzu Qp2010,ulrra and gas chromatograph
interfaced to a mass spectrometer GC_MS. The
instrument was built with Elite_1 fused silica
capillary. Helium gas (99.9%) \vas used as the carrier
gas and with the florv rate of 1.21 mllmin. Helium
gas (99.99%) was the carrier gas rvith a constant flow
rate of 1.21 ml/min and u,ith split ratio: 10.
Temperature of Injector \\,as ZAO6C; Ion_source
temperature 200"C. The oven temperature was
intended from 60"C (constant for 3 min.) with an
increment as of 280.C for 22 min. Mass spectra were
taken at 70eY; a scan interval of 0.5 seconds. The
chemical composition of the extract was determined
by measuring the peak area and the retention time by
comparing the NIST 14 librarvle.

Results & discussion
Secondary metabolites have been considered the

reliable source of therapeutic drugs since ancient
time. On the contrary, becuure oi drug resistance
emergence of diverse human diseases with the
changing environment, continuous screening along
with validation of bioactive secondary metabolites in
the form of effective drug needs io be updated.
Secondary metabolites are potent bioactive
components isolated from plants and soil organisms
as well. Isolation of actinomycetes was dor" on
Actinomycetes isolation agar (AIA) media.
Biochemical test like Starch hydrolysis, Triple sugar

iron (TSI) agar, Casein hydrolysis, Citrate lJtilization,

Y:rlYt ."9, Voges-proskauer, Nitrate reduction,
Indole production, Catalase test, Urease production,
Hydrogen sulphide production (H2S), M;tility test,
Mannitol, Lactose, Dextrose, Sucrose were carried out
with actinomycetes AIA3 isolate. Isolate was positive

T.G_.urn 
staining, aerobic growth, Starch nyjrotyrir-

Triple sugar iron (TSI) agar, Casein hydrolysis,
Catalase test, Urease production and Sucrose test.
Characterization of pure colony, broth fermentation
and extraction of bioactive co-ponents from four
solvents like pet ether, benzene, ethyl acetate and
chloroform from the soil actinomycetes wzrs
performed. For the presence of compounds in isolate
were characterized by means of GCl,lS. Isolate was
checked for antimicrobial activity against selected

i$i":?. pathogens which *u, irought fiom
IMTECH Chandigarh. Extraction of compo-nents was
processed by layer separation technique and sterlized
discs with components were applied on prepared
plates of Muller Hinton Agar (MHA) media already
occupied with pathogenic growth. Antimicrobiat
susceptibility test was performed against indicator
strain. Staphylococcus aurelts (MTCC_3160),
Pseudomonas aeruginosa (MTCC t6gg1, Xlebsfeila
pneumonia (MTCC-432), proteus vulgaris (MTCC_
7306), Bqcillus subtilis (MTCC_441)-brought from
IMTECH Chandigarh. Major compounds obtained in
Ethyl acetate extract of AIA3 isolate were, Octanal
*ith RT-14.353, pyrrolo[1,2_a]pyrazine_|,4_dione

with RT-20.3 60, hexahydro-3-(2-methylpropyl) with
R.T.- 22.875, Dibutyl phthalate witl'Ri-ZZ.SZS,
N-hexadecanoic acid with RT-22.993, l-nonadecene
utith 

.RT-23.342, Heptadecane with RT- 23.41g,
Octadecanoic acid with RT-25.332, 3,7,11,15_
tetramethyl-2-hexadecene with RT-25.737,
Dihydroergotamine with RT- 27.314, Hexadecanoic

1c1d, 
2-hydroxy-t-(hydroxymethyl) ethyl ester with

RT - 29.57 8, Octadecanoic acid, 2,3 -dihydr oxypropyl
ester with RT- 33.172, 13-docosenamide with
RT- 33.893, and 4-tert-butylcalix[4]arene with
RT- 54.173. A relative concentration oi compounds

35

25

Stoph.cur Kleb.pneu.
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yT :holv^n 
by chromatogram of AIA3 isolate. (Fig. 2)

Height of- every peak is proporlional to its present
concentration of compounds. Inhibition zones (IZ) of
antibacterial-activity of crude extracts *"i" 

-.""ora.a

against Staphylococcus aureus (IZ:Ben-lg mm, E.A_
25 mm) Pseudomonas aeruginasa (V:Ben_ll mrn,
Chl-14 rnm, E.A-24 m4l rueOsito 

-pn"u*onn

(V=Ben-t9 mm, Cktt2.O --, p.a_:+ *i|-p**^

vulgaris (V:Benznne-10 mm, E.A_30 mm) and no

i"Yty was.re-corded against Bacillus subtilis. (Table2,

* Fig. 1A) Structure, Molecular weight, tvtolecrla,
formul4 Retention time (RT) anO area"fercentage of
components obtained in GCMS was idintified from

llir:11.1ibrary. l1tr1 .a1ias 
(sarurated, unsaturated),

pnenols, terpenes, alkaloids, alcohols, amide compounds
etc. were present in good to moderate amount (T;ble 3).

o

Tlrl.1,s
r00

i0.0100
,t$ 0

Fio l Chromatogram of AIA3 isolate showing peaks of compounds in GCMS

JS.s 6**
mnl

a Compound nameRT

14.353

t4.567

14.825

14.959

15.410

16.0t7

16.156

16.689

17.478

17.973

18.084

19.725

20.360

20.789

20.880

2t.287

21.368

21.484

Table3-Composrtionof Ethyl acetate extract of rhizospheric AIA3 isolate by GCMS

Octanal

2,3-dimeth11c1 clohexanol i
1-tridecene

Tridecane

Benzeneethanol. 4-h1 drorv_
2,6 -di-butyl-2, 5-cyclohexadiene_ l, 4 -dione
Hexadecane, 1-chloro-
Acetamide, n-(2 -phenylethl-l 

) -
Dodecanoic acid

l-pentadecene

Tetradecane

3-methyl-1,4-diazabicyclo[4.3.0]nonan_2,5-dione, 
n_ace[I-

Pynolo [ 1,2-a] pyrazine- 1,4-dione, hexahvdro-
I -heptadecene

Nonadecane

Pentadecanoic acid

Tyrosol, acetate

3-isobutylhexahydroplrrolo 
11,2-al pyrazine_ 1.4_dione

analysis

analysis

Molecular formula Molecularweight

128.215

128.215

182.351

184.367

136.194

220.312

260.890

t63.220

200.322

210.405

198.394

210.229

ls4.t69
238.4s9

268.529

242.403

180:203

210.277

csHr6O

csHr6O

Cr:Hzo

Cr:Hzs

ceHr2O

Cr+HzoOz

cr6H33Cl

cloHl3NO

c'2Hz+Oz

CrsH:o

Cr+H:o

CroHl4N203

c7HroN202

CrzH:+

CrrH,{o

C15H3602

c1oH1203

cuHr8N202

(Contd.
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Table 3 
- 

Composition of Ethvl

Compound name

Phthalic acid, butyl undecyl ester
1 -hexadecanol

INDIAN J TRADIT KNOW, JAN'IJARY 2O2O

acetate extract of rhizospheric AIA3 isolate by GCMS analysis (Contd.)

t

I

RT

21.669

21.933

22.277

22.317

22.480

22.708

22.736

22.875

22.993

23.073

23.275

23.342

23.418

23.663

23.702

23.808

23.921

24.420

24.847

25.332

25.413

2s.678

25.737

26.737

26.816

27.314

27.987

28.971

29.237

29.578

29.887

30.7s6

31.a29

32.408

33.172

33.893

34.603

34.701

3s.024

3s.487

36.431

43.694

45.868

54.173

Molecular formula

Cz:H:oo+

CroH:ao

crzll:+o:

Cr:Hzs

CnEqoz
cruHz:NzOz

Cr4H22N2O2

crcH22O4

c16H32O2

CzoHqz

crlHs02

CrqH:s

CrzH:e

creH3802

crzH:+Oz

crsH3402

cleH4o02Si

creH3eNO2

CrsH:r

crsH:oOz

Cz+H:o

cr3Hr6N2O

CzoH+o

C1eH3603

C++Hq0

C::H:z\Os
CzgHss

C:oH:eo:

cel{aOe

CrsH2+NaO5

czy'IsoO

cz*IqOe

c2rI{45B07

c22H43NO

crHzsO+P

czsrToqoe

czzHsoOo

CzsHtz

crsll35NO

czsH5oO

Czol[:aO

Molecular weight

J /O.5i /
242.447

276.376

184.367

270.457

226.320

250

278.348

256.430

282.556

208.216

266.513

240.475

298.511

2'10.457

282.468

328.612

388

254.502

284.484

338.664

216.284

280.540

312.494

619.204

583

394.772

326.s21

380.509

330.509

166.132

388

354.663

414.576

420.394

337.592

602.966

440.621

470.691

492.961

281.484

414.718

290.490

584.932

7,g-di-tert-butyl- 1 -oxaspiro (4,5) deca_6,9-diene-2,g_dione
Nonane, 5-meth1'l-5 -propi,.1-

Hexadecanoic acid. methyl ester
2,5-piperazinedione. 3, 6-bis (2_methylpropyl)-
5, 1 0-diethoxy-2,3.7.g-tetrahydro_lh,6h-dipyrro 

lo[1,2_a:1,2_31
Dibutyl phthalate

N-hexadecanoic acid

Nonadecane. 3 -meth1,l-

9. l0-anthracenedione

l -nonadecenc

Heptadecane

Isopropl-l palnutate

Heptadecanotc acid

9-octadecenoic acid (z)-

Palmitic acid. tms derir.ative

Carbonic acid. monoamide, n_decyl_, 2_ethylhexyl ester
Octadecane

Octadecanoic acid

Tetracosane

Acetamide. n-[2 -( th-indol _3 _yl) ethyl]-
3, 7, 1 1, 1 5+etramerh).1-2-hexadecene

Oxiraneoctanoic acid. 3-oct],,I_. methyl ester, cis-
Tetratetlacontane

Dihydroergotamine

Octacosane

Octadecanoic acid. 3-oxo-, ethyl ester
D-ribose, 2 -deoq'-bis(thioheptyl)_dithioacetal

Hexadecanoic acid, 2-hy,droxy_1_(hydroxymethyl) ethyl ester
1,2-benzenedicarboxvlic aci d

_L-prolinamrde, 
5 -oxo-l-prolyl-l_phenylalanyl_4-hydroxy_

N-tetracosanol- 1

Hexadecanoic acid, 2-(acetyloxy)_l _[(acetyloxy) methylJethyl ester
Octadecanoic acid, 2,3-dihydroxypropyl ester 

- -

I 3-docosenamide, (z)-

Phosphonic acid. dioctadecyl ester
9-octadecenoic acid (z)-,2,3-bis (acetyloxy) propyl ester
Eicosanoic acid, 2,3 -bis (acetyloxy) piopyi .rt.i'
Pentatriacontane

9-octadecenamide

beta. -sitosterol

1,6,10,14-hexadecatetraen-3-ol, 3,7.1 I ,15-tetrarnethyl-

c1eFI4o03S2

creH3804

4larene

Actinomycetes have capability and produces diverse
compounds showing a good range activity against
variety of indicator pathogen. Octanal is a major
component ofessential oil found in Hydnora Africina
having antioxidan t and antimicrobial activity. In
traditional medicine, the root of Hydnora oyrirrro
species have been used to treat a variety ol human
diseases with inflamed throat, fuber, fruits, leaves and

fruit pulp is used for the cure of infectious diseases
such as dysentery, diarrhoea, amenorrhoea. bladder
and kidney complaints2o. Octanal is also having
cytotoxic properties, reported in Syzygium
polyanthum. plant. Syzygium polyanthum pturt i,
being traditionally used for the-treatment of iiseases
that include diarrhea, rheumatism, diabetes mellitus,
hypercholesterolemia, hypertension, gastritis and

a
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hy'peruricemia2r. pyrrolo 
11.2-a]pyrazine-1,4-dione,

hexahydro-3-(2-methylpropy'l) compound have
antifungal activity and isolated from Streptomyces
species". Dibutyl phthalate reporled as effective
antibacterial compound from plant lpomea carneq.
Ipomea carnea leaves used in a skin disease in some
rural areas of Chhattisgarh, India. There are some
findings on synergistic effect of insecticides with
plant exl{acts against malarial Vector Anopheles
stephensi23. presence of Hexadecanoi c acid,
Octadecanoic acid and l3-Docosenamide have been
reported in the plant Clerodendrum phlomidis.
Hexadecanoic acid and Octadecanoic icid have
antioxidant, antimicrobial, hypocholesterolemic,
antiarthritic, anti-inflammatory activity and l3_
Docosenamide har,e been reported as antimicrobial
activity. The plant Clerodendrum phlomiclis belongs
to the family verbenaceae and it has importance as it
is medicinally ver) useful in the treatment of nervous
disorders,_. inflamnlation, asthma, rheumatism,
digestive disorders. urinarr. disorders and diabetes etc.
In clinicthey have been reported as powerful drug
having anti-inflammator-r,. hl,poglycemic, immune
modulatory, anti-diarrhoeal and anti_plasmodial
properties2a. I -Nonadecene compound has antifungal
activity reported in Crotort bonplandianum plint.
Plant is useful to anticipation of liver infections, ring
worms and skin diseases, body swelling25.
Heptadecane has antifun_eal activity in Lepidagathis
cristata l{illd. (Acanthaceae). Lepidagathis uistata is
a medicinal herb and ver1. useful tonic in fevers and in

pneumonia, flu, mouth infections, eczema, psoriasis
and other skin problems. The ash of whole herb is
applied externally on chronic wounds of pet animals.
The roots used in stomachic and dyspepsia, Ieaves are
important for fevers26. 3,'7,11, l5-tetramethyl_2_
hexadecene has been known for its antimicrobial,
anti-inflammatory activity in Fluggea leucopyrus
plant. Fluggea leucopyrus Wild. plant is sweet,
cooling, diuretic, aphrodisiac, tonic useful in vitiated
conditions of pitta, buming sensation, strangury,
seminal weakness and general debility. Its leavei att
as a anti-infection and its paste is usefril to extract any
extraneous substance from tissues without surgery.
Paste of its leaves if mixed with tobacco is used to
destroy woflrls in sores27. Dihydroergotamine works
as anli-migraine therapy. It is usefu-l i! acute Migraine
problem and used as vasopressor2x3o. HexadeCanoic
acid, 2-hydroxy-1-(hydroxymethyl) ethyl ester have
Hemolytic, pesticide, flavour, antioxidant activily
isolated fuom Pistia stratiotes L. Leaves of pistia
stratiotes are traditionally used against ringworm
gfeglion of scalp, boils and syphifitic 

".uptiorr..Traditionally, its oil extracts is useful for the
treatment of tuberculosis, asthma and dysentery.
Eichhornia crassipes plant is also useful foi medical
purpose". Octadecanoic acid, 2,3-dihydroxypropyl
ester have strong anti-microbial and anti-cancerous
compound isolated fuom Cenchrus biflorus plant32.
 -tert-btrtylcalix L4l arene cornpound have been
reported as allelopathic suppressionin Cassia tora L.
and mitotic changes onAllium cepa L33 (Table 4) .

O RT

14.353

Name ofCompound

Octanal

Pynolo[1,2-a]pyrazine- 1.

4-dione, hexahydro-3-
(2-methylpropyl)

Dibutyl phthalate

N-hexadecanoic acid

Colorless oili liquid

Sarurated long chain
fatty acrd

Table 4
- 

\{ajor Components present in Ethyl acetate extract ofisolate and their biological activity

Parts used Activity

Roots, Tuber, Treatment of infectious
&uits, Leaves Diseases such as

& Fruit pulp dysentery Diarrhe4
Leaves amenorrhoe4bladder&

kidnefo
Cytotoxicit'l

Ethyl acetate Antifimgal &
extract Antibrctend22

Nature ofcompound Other Sources ofcompounds

Safurated fatty Hydnora.africana
aldehvde

Sysygiun polyanrhum

20.360

22.875

22.993

Plnolizidine Streptontyces

Ipomoea carnea

Cle rode ndntrn ph lom idis L.

(L'er benaceoe)

Unbranchedalkene Croton bonplondianum

@uphorbiaceae lamrly

Straight chain alkane Lepidagathis cristata Willd.
(Acanthaceae)

Leaves Antifungal25

Stem

Leaves

Antibacterial23

Anti-oxidant
Nematicide2a

23.342 l-nonadecene

23.418 Heptadecane Leaves Antifungal26

(Contd.)
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RT

25.332

25.737

27.314

29.578

33.172

33.893

54.173
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Table 4 
- 

Major Components present in Ethyl acetate exkact ofisolate and their biological activity (Contd.)
Name ofCompound Natureofcompound OtherSourcesofcompounds parts used Activity
Octadecanoic acid Saaight chain Pterocarpus angolewis Stem bark Antimicrobiat

saturated fatty acid
Activity24

3,7,1 l, 1 5-tetramethri-2-
hexadecene

Terpene alcohol Fluggea Aerial parts Antimicrobial,
inflammatory2?

leucopyrusWlld.

Dihydroergotamine Alkaloid
@uphorbiaceae)

Pseudomonas aeruginosa Methanolic- Unkonwn activitfs

Anti-

Hexadecanoic acid. 2-h1,dros,-Amino compound
l-(hydroxf merhl I rethr i esrer

Octadecanoic acid, 2.3- Fattv acid
dihydroxr propr I ester

Pistia straliotes L. &
Eichhornia crassipes

Cenchrus biflorus Roxb

C I erodendrum phl omictis L.
([/erbenaceae)

N i c ot i ana p lumbagin fo I ia

Anti Migraine theraple
Vasopressor3o

Hemolytic, pesticide,

flavour, antioidant3t

Anticancer,

antimicrobial32

exract

Leaves

Leaves

a
13-docosenamide. (z)-

4-tert-but1,.l cal ir IJ] arene

Amino compound

Peptides

Leaves Anti-microbialza

Stem Allelopathic suppression
in Cassia toral. and
mitotic changes on
Allium cepa L33.

Conclusion

The present stud1, concluded that rhizospheric soil
actinomycetes possess strong antimicrobial activity
against the indicator pathogens. The extracellular
components secreted b1, the actinomycetes isolate
were extracted usin_s organic solvents which
were present and displal.ed antimicrobial activity.
GCMS studies have demonstrated the presence
of 

^variety 
of group of bioactive compounds at

different concentration level. Inhibition zoies (IZ) of
aniimicrobial activitl. of the extracts of actinomycetes
rsolate against the dru_s resistant clinical pathogens
were comparable u.ith the other researcher;s studies.
On the whole, the microorganism recovered from
unexplored rhizospheric regions of Rajasthan was the
promising source for the revival of secondary
metabolites with broad level of activities which
guided for the development of nerv antibiotics.
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Abstract
In the present study, an investigation on the complex formation between mono- anddivalent metar ions grra*, K*, Li* ind Mgr*) in the io.* or rurt with different podands

using various solvents has been carried out Isolated complexes were characterized, bydifferent spectroscopic techniques viz. IR, NMR and elemental analysis. on the basis ofthe obtained data, it rvas observed that number of donor sites, ionic potential, size fitconcept in pseudocyclic cavity etc. are the deciding factors for complexation whichmake it differ betlveen solid and solution complexatioln using ionophores.

Keywords: Podands; Coniplexation; pseudocyclic cavity.

fntroduction

Molecular informatics field is related to the
molecular storage and the supramolecular processing ofo il,?TJ*tJi:,:,"JJ,rU;*,.?lit ;iil**i*;
donor groups can interact ivith alkali and alkaline earti
metal cations and are kno*n to be effective host
molecules. Variation in the structure leads to variation
in cation binding strengths and selectivities and works
on the basis of the cooperative coordination through
interaction between host and _euest in pseudocyclic
cavity ofionophore.

Certain polyethers, particularly those containing 5_10
oxygen atoms each separated from the next by two
carbon atoms were shown to form crystalline ao_pl.*a,
of alkali l2l and alkaline earth metal salts. Ii was
reported that the stoichiometry of these complexes may

Materials and Methods

_.^The 
complexes [3, 4] were prepared by mixing

different proportions of alkali and alkaline ea.th metat
salts with ionophores (pr-p:) (Figures l_3) in different
solvents like methanol, ethyl acetate, (Methanol+ ethyl
acetate), (isopropanol+ethyl acetate) and acetonotrile.
The mixture was heated on a water bath, thus reduced
and then allowed to crystallize at room temperature.
Crystallisation generally occurs within two or thiee days.
The crystals were vacuum filtered and recrystallised from
the same solvent from which they were isoiated.

The characterization ofisolated complexes was carried
o1t by melting point determination and confirmed by
elemental and spectral analysis (C,H,N analysis, IR and
'H NMR). The stoichiometry of the complexes was

. 
Corresponding author: Tel: +9191139910q1: Fax: +14

45

127 7 1518; Email: poonamdec_14@rediffinail.com

be 1:1, 2:1 or 3:l [metal ion(s): poly- ether] regardless
of valency of metal.
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Figure 1.

Figure 2. Triethyleneglycolbis(2-ethylhexanoate) 
[Cr2H42O6] [p2]

Figure 3. T,
[cr4I{22O7] [P3]

J. Sci. l. R. lran

a

o

determined by metal esrimation on digital flame
photometer (Systronics l2g) and atomic alsorption
spectrophotometer (Shimadzu 63 00).

Results and Discussion

The isolation studies of metal salts with ionophores
(Pr-P:) have been camied out and it is observed that p1,
P2 and P3 form complexes with metal salts and the

characterization of complexes are summarized in Tables
1-3.

In the formation of complexes the solvation of metal
ion and solvation ofthe ligand are two deciding factors.
Complexes were isolated in ethyl acetate and mithanol.

_ 
Almost all complexes were isolated with M(pic)* and

M(Dnp). salts while M(Onp)_ salts were failed to
complex with non cyclic ligands.
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Table 1. of isolated
S.No. N{etal Salt Ionophore Solvent

and alkaline earth metal withofalkali
P and

2

3

4

5

6

7

8

NaPic

KPic

LiDnp

KPic

NaPic

LiDnp

Mg(Dnp)2

Mg(Dnp),

cH3COO

C:Ht
cH3COO

C:Hs

cH3OH

cH3OH

CH3OH

cHsOH

cHrOH

cHrOH

Molecular
formula

C26H2aOt2N3Na

C26H24Ol2N3K

c26H25oroN2Li

c28H41O13\K

C2sHaaOl3N3Na

c28H15O1rN2Li

c3aHasO16\Mg

c26H23O17\Mg

C

c 52.58

F 52.56

c 51.20

F 51.13

c 58.61

F 58.40

c 50.18

F 50.15

c 51.41

F 51.45

c s6.71

F 56.65

c 51.48

F 51.37

c 4s.06
F 45.t4

Pr

P,

P1

P2

P2

P2

P2

P3

Stoichi
ometrT

M:L

M.P.

dc)

245

2s5

101

257

260

91

73

63

Elemental

l:l

1:1

1:1

1:1

l:l

1:l

l;l

l:1

H
4.04

4.01

3.94

3.92

4.70

4.74

6.57

6.s2

6.73

6.74

7.s9

7.57

6.06

6.12

4.04

3.99

N
7.08

7.tt
6.89

6.90

5.26

5.18

6.27

6.31

6.43

6.40

4.72

4.79

7.06

7.11

8.09

8.15

M
3,88

3.92

6.40

6.37

r.30
1.35

5.82

5.79

3.52

3.49

t.t7
1.21

3.03

2.99

3.47

3.42
a

Table 2. IR

Pl.NaPic

Pl.KPic

Pl.LiDnp

P2.KPic

P2.NaPic

P2.LiDry

Pr.Mg(&rp)z

data ofalkali and alkaline earth metal rvith

3061.12 (Ar c-H),1714.36 (c:o), 1

1315.17 (c-o
581.84(C-C),

in ester), 1176.59

11s1.s2 (C_H

(c-o-c)
in CHz), 1378A3 (C-H in CII3),

P and

Pr

3100 (.t C-H). 1700 (C:o), 1539(! -C),1436.62(C_H in CHr), 1370.s7 (C_H in C*), t27s.6s(C-O in ester), 1r62.60 (C_O_a)

308?.57 (Ar C-H), 1869.04 (C=O), 1568.64(C_C), 1430.38 (C_H in CHr), 1372.g3(C_H inCH3). I278.93 (C_O in ester.1, t 162.i8 (C_O_Cj-,,

3109 28 (Ar c-H)' 1829'7r (c:o), r540.06(c-c) , 143s.66(C-H in cHr), 133s.20(c-H inCH1),1255.44 (C_O in ester), 1 tll.Ol 1C_O_Cj.,,

1734.83 (C:O),1460.74 (C_H in CH2),1382.74(C_H in CH3), 1175.09 (C_O_C)

1869.05 (C:o), 1430.43 (C_H in CH), 1371.98 (C_H in CH3), i 162.95 (C-O_C)

1860 (C:O), 1437.41 (C_Hin CHJ, 1370.09(C_H in CH),1278.72(C_O_C)

1829.74 (C:o), 1435.66 (C_H in CHr), 1335.91 (C_H in CH3), I 136.80 (C-O-C)

1800 (C:O), 1435.61 (C_H in CH:), 1336.16 (C_H in CH3), il 83.86 (C_O_C)

P2

o
2873.48

3 109.00
1730.17 (C:O), I135.28
1829.73 tt07.9t

(c-o-c), 1453.00 (c_H in CHr)
1435.73 1n

Ionophore p1 shotvs complexing ability with Li*, Na*
and^Kn, p2 with Li-, Na-, k- uri algarJii. u, *i,r,
Mg2*. It is clear fron\ elementut ur"utyrir'uia metal
estimation of isolated complexes that stoichiometric
ratio of metal salt and ionophore fo. p,, p, unJpr'i, f ,f .

From Table 2, lt is obsen,ed that'characteristics tR
peaks.of rhe ionophore p1 at t7tt.36 fClOl, i:f S.f Z(C-O in ester) and tt76.5g (C_O_C) u.. ,niii.a in tt.
complexes. It shows the participation of tfrese gioup, i,
the complexation and slight shift in the case iiNupi.

indicates the lesser amount of participation of these
groyps in complexation which may be utt.ibrt"d to th"
conformational changes in the nontycfc ionoptrores.

Ionophore p1 forms complexes with sodiuin picrate,
potassium picrate and lithium dinitrophenolut. ifig*"4). The shifting of the peaks are greater i, p,.I,Onp
complex than Pl.Napic and p1.Kpic. fhe selectivity of
ionophore P1 for Li* can be explained by pr.rOory.fi.
cavity fit concept. It may be suggested'tfrut ii. iori.
diameter of Li+ (1.36 A) match-e-s with pseudocavity
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Table 3. lH l.Itrg. data ofalkali and alkaline earth metal

Pl.NaPic
Pl.KPic

Pl.LiDnp

P2.KPic

P2.NaPic

P2.LiDnp

P2.Mg(Dnp)2

with and
tn ln

r.33-1.37 (Cr{3),3 .s s -3.99 (CLD, 4.3 t -4.48 (ocHr), 8.00-8.06 (&rD
1.27-1.3s (cE,,3.47 -3.s 5 (A!, 4.7 6_4.84 (ocHr), 8.45-8.49 (tuH)

Pr

P2

o

I

formed due to ion-dipole interaction.
Ionophore p2 forms complexes rvith Napic, Kpic and

LiDnp. The ionophores p1, p2 and p3 have donor sites,
and frequency lou,ers in case of LiDnp, Kpic and
Mg(Dnp)2 complexes ri,hich indicates the inieractions of
donor sites of ionophores u.ith Li=, K- and Mg2* due to
ion-dipole interactions. The results are further fupported
by rH 

Nfr,lR specrral data.

- 'H-NMR spectral data of the ionophores (p1, p2 and
P3) and complexes are shoun in table 3. Th;'data in
case of P1 reveal that the signals for the protons at 6
1.33-1.37 (CH3), 5 ,13-4.-+ (OCH:). o 8.45_8.49 (ArH)
found to be shifted dounfield in the complexes. In case
of P2and its complexes u,ith sodium. potassium, lithium
and magnesiurn ions, dount-ield shifiing rias observed
from 5 1.27-1.31 (CHr). d +.:3_+.16 (OCH2) while

:iqr,ulr 
from 6 1.91 (CH:). 6 3._st-,l.88 iCU;,'a +,:z_

4.46 (OCH) also shoril dou.nfield shifting in case of p3

with magnesium as u.ell as the peaks ar 6 g.42_g.52 and
5 8.35-8.49 indicate rhe presence of aromaric moiew in

complexes which were absent in p2 and p3. Hence, the
interaction of the metal ions with ionophores results the
formation of complexes. The splitting of the signals into
multiplet indicates the change in conformatiJn of the
ionophore during complexation.

On the basis of the above characteization, the metal
is supposed to be caged in the pseudocyclic cavity of the
ligand species made by -O- groups of ether and ester.

It is concluded from the spectral data ofthe complex
that there is a prominent role of oxygen donor sites
during complexation. The number of ioro. sites and
pseudocavify diameter affect the ion_dipole interaction
and hence the cation binding property.

. The adoptability of the ionophore according to the
size and charge density of the metal ions is an important
factor for complexation and for molecular recognition.
It was reported among various crown ethers; l2_crown_
4, 15-crown-5 and 18-crown-6 are best extractants [5]
for lithium, sodium and potassium cations respectively.
This_ supports the approach of adoptabilify in podands
and lariat ethers but the size fit concept does not exist
which loss in specificity [6, 7].

From the results, it is concluded that the noncovalent
interactions, structural aspects of the ionophore and the
factors such as size and charge density ofthe metal ions
are important for the molecular recognition.

Although the above discussion concems with the
complexation in solid phase (isolation studies) but the
chemrstry involved may qualitatively be extrapolated to
the solution state because failure to isolate a complex is
not being attributed to its absence of interaction in the
solution.

0

o
I
,
*

I

]I7--

o

,*' 
*ta

# o

Conclusions

It was observed that Li* and Mgr* show
complexation in the solid state with p1, p2 and p3 in the
isolation studies. But these ionophores fail to extract
and transport of these metal ions in the solution state.
By considering the charge density of Mz*,

Figure 4. Schematic represenration of binding ol metal ion
rn pseudocycltc caviry of podand
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nucleophilicity of X- and the conformational aspects of
the ligand, we can predict the complexation behai,ior of
isolated complexes. The stoichiometry of the isolated
complexes is found to be 1:1.
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Abstract: Penetration le'el of solar photovoltaic (PV) energy in the utility network is steadilyincreasing' This changes the fault levei and causes protection problems. Furthermore, multi-tappedstructure of diskibution netrvork deployed to integrate solar pv energy to the grid and supplyingloads at the same fime also raised the protection challenges. Frence, this manuscript is aimed atintroducing an algorithm to identify ani classify the faults i-ncident on the network of utilities wherepenetration ler-el of the solar PV energy is high. This fault recognition algorithm is implementedin four stepsr (1) calculation of stockwell transform-based faJt index (srFI) (2) calculation ofwigner dishibution hrnction-based fault index (wDFI) (3) calculation of combined fault index (CFI)by multiplying STFI and trvDFI (4) calcutation of index for ground fault (IGF) used to recognizethe involr'ement of ground in a fault event. The srFI has th"e merits that its performance is leastaffected by the noise associatecl rvith the current signals and it is effective in identification ofthe waveform distortions' The tr\DFI employs energy density of the current signals for estimationof the faults and takes care of the cur.ent magnitude. Hence, CFI has the merit that it considersthe current magnifude as B'ell as t'at'eform distortion for recognition of the faults. The classificationof faults is achieved using the number of faulty phases. an iiaex for ground fault (IGF) based oncurrents of zero sequence is proposed to classify ih" t*o phase faults with and without the groundengagement' Investigated faults include phase to ground, two phases fault without involving ground,two phases fault involr'ing gtound and three phase fault. Fault recogr-rition algorithm is tested forfault recognition with the presence of noise, various angles of fault incidence, different impedancesinvolved during faulty event, hybrid lines consisting of overhead line (oHL) and underground cable(uGC) sections' and location of faults on all nodes o?,ner"ri g.,J. ir"n recognition algorithm is alsotested to discriminate the transients due to switching op"itior," of feeders, loads-and capacitorbanks from the faulty kansients. Performance o{ the fluli recognition algorithm is compared withthe algorithms based on discrete wavelet transform (DWT), st"ockwell transform (sr) and hybridcombination of alienation coefficient and wigner distribution function (wDF) Effectiveness ofthe fault recognition algorithm is established using a detailed study on the IEEE-13 nodes test feeder
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www.mdpi.com,/j ouma l,/ energies



Energies 2020, 1 3, 351,9

1. Introduction

2 ol25

modified to incorporar:.::rur pv plant of capaciry 1 MW in MATLAB/simulink. Algorithm is arsovalidated on practical utility grid of nu;urtn* State of India.

#ffi:H*'rXf1];:ffi#' 
solar photovoltaic enersv; power svstem faul! stockrven transform;

o

a

Penetration level of renewable 
"t"?I GE) in the power network of utilities is continuouslyincreasing and expec.ted to be 20% by 2022 [l ,2]. solarphotovoltaic (pv) energy is emerging as a bestsolution to achieve this penetration level in the regions where solar radiafio-n of sufficient intensifyis available' Hoivever' due to its intermittent characteristics of power generation, it is required tobe operated in association rvith the fl)'wheel ,battery,r,rp"*rpu"ltors and pv integrated in parallelwith the conventional generators [']]' Furthermo.e, mrtti-tuffi transmission and distribution rinesare deployed for grid integration of the solar PV plants and srpptying loads at the same time [-].1.These have created chatlenges retated to the system;.;;;;;ability and power quality (pe) [.[,i;].The protection challenges are pronounced iue to change i.,'.,utu.u of the feeders f.or. the passiveand radiai pol'er flo*'nature to the active and bidirecttnal power flow nature (due to integrationof solar PV plants near load centers). Flence, with high penetration lever of solar energy in thegrid' the protection issues are becoming complex- uurci intelrigent fault recognition argorithms arerequired to be designed to identis' anJ classify the faults incidJnt on the network of utilities wherepenetration le'el of solar PV energy is high' In recent years, the ,igr",ut processing, mathematicar andartificial intelligence (AI) methods t'tu,t" u"I. employe.lior recognition of the faults to tiesign protectionschemes for the netrrork of por'er interfaced with-solar nv 

"r-r"".gy. 
A detailed study of the schemesused for protection of the grid integrated solar PV plants is repo?ted in [i]. A detailed comparativestudy of the mother r'ar-elets or owr to classify ih" po*".iyrtem faurts and to investigate theimpacts of type of mother *-a'elet on accuracy of the algtrithm to classify the faults is reported in [t].An algorithm usir-rg current ieahrres conrputed using wbF and alienation coefficient is implemer-rtedto protect the transmission line (TL) I''1, utility grid in the presence of solar energy I ri:] and renewableenergy (RE) sources-based h'brid grid [1 ]1. This protection scheme has the ad'antage of low faultrecognition time' Harrou et al' I i l], introduced a design of protection scheme for direJt current (DC)side of the solar P\r plant' This is effecti'e to pror.ide protection in the noisy en,,,ironment. A faultrecognition method for both the gtid connected and off-grid photo'oltaic systems is reported in[1J].This approach is effecti'e for identificabion of the type an.l-iocation of the faurts.r,l,ith row computationarburden' In [l -i]' authors introduced a convolution neural netrr-ork (CNN)-based protection schemeusing current and'oltage signal-c This is effechve for identiticalion of the faults in islancled mode ofthe micro-grid with soiar ene.g.:

In view of above discussed literafure revierr', algorithms implemented for recognition of faultsin the presence of solar PV energ' has some demerits. It is pointed out from the above discussedliterature that most of the fault t".o-gr-'itio^ tecfuriques u.e bus.i on the use of a single signal processingapproaches' Hence' tf1 
.turytt"a 

fault recognition methods have one or more demerits which canbe overcome by hybridization of the 
'ariJus 

techniques to combine the merits of the reportedmethod to design a new technique' A DWT suppoited fault recognition algorithm is reported in[15]which suffers from the problemof generating-iaise tripping rigrit, ,na reduced performance in thepresence of noise' This drawback is mitigatedby the;;" 
"i 

sf ,rfpo.t"d algorithm [1{:1. However,fault detection time of this approach is hiitr and greater compared to'time of half cycle. This has beenovercome by the hybrid combinatior-r of wnn and alie.ation coefficient [10]. However, the alienationcoefficient used in this algorithm has high magnitude for both the healthy and faulty phases at the timeof fault incidence' Thereof, a protection"utgoriu,r- for recognition of faults in the presence of solar pv

i
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eneqgyis rcqufuud whichhas merits including fast protectior; independent of noise, high accuracy andfree from false tripping' These have been cJnsidered in this ,"s"urch work with main contributionsas follows:

' This manuscript is aimed to introduce a protection algorithm to identify and classify the faultsincident on the network of utilities where penetration ievel of the solar pv energy is high.' This algorithm combines the merits of stockwell 
"r"rf;;d 

IArDF to recognize faurts incidentin the presence of the solar PV energy using the proposed CFI. Using the number of faulty phasesand IGF based on zero-sequence currents, the types of faults are classified effectively.
' Algorithm is so robust that its performance is teast affectua uy tr.," r,oise and effective to recognizefaults with various angles or raut incidence, different impeiances involved during faurty event,hybrid lines with oHL and ucc t".uo"r, and location oi furrlt" on all nodes of the test grid.' This protection algorithm will not generate tripping commands when the transients due toswitching operations of feeders, road-s and 

"upu"ito. 
uLt, 

"." 
p**"t.

Eight sections are uLed for arranging the contents in this manuscript. section 1 describesthe inhoduction and contribution or..r""r..t work. Fault recognition algorithm, srFI, WDFI, CFI andIGF are described in Section 2' IEEE-13 node modified test f"Je, and solar pv plant are described insection I' simulation results related to implementation of the fault recognition algorithm are discussedin the section '' Implementation of fault recognition algorithm to recognize faurts in different cases isdiscussed in section : t*hereas section I discusses discrimination of switching and faulty transients.validation of protection algorithm for practical power utility network with penJtration of sola. energyis discussed in section ' ' It also includes the performrrr." 
"ornprrison 

of the proposed protectionalgorithm with the existing methods. Finally research work is concluded in section li.
2. Proposed Fault Recognition Algorithm

The proposed fault recognition algorithm introduced in this manuscript is implemented fordetection and classification ofJaults for"the grids with sorar pv energy penetration. Faurt detectionstage can be implemented in three steps which include (1) catculation of stock,.t ell transform_basedfault index (srFI) (2) calculation or #lgr,". distribution function-based fault index (wDFI), and (3)calculation of proposed combined fur]t inde* (CEI) using srFI and WDFI. The srFI and IAIDFiare the intermediate indices, the ad'antages of r'hich ar! combined in the proposed cFI. Maincontribution of this paper is CFI, hence the fa"ult recognition resurts are discussed * aetait using the CFI.This CFI is used to detect the faultr- e'ents ancl to ij.1u4. trre tauttr:ptrases. Fault crassification stageis implemented rislng the number of faultr-phases to classih' the different t1,pes of faults. Involvementof ground in the h'o phase faults *-in be iien*reJ ;;; ;;.;;;; rr",nd faurr (rGF). Ail the stepsinvolved in the proposed protection argorithm are ,rustrated in the Figure r.
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