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3.3.3 Number of books and chapters in edited volumes/books published and papers published in national/ international
conference proceedings per teacher during last five

Year 2018-19 2017-18 2016-17 2015-16 2014-15

No. 59 37 92 62 26

Book Chapter

2017-18

SI. | Name of the | Title of the Title of the | Title of the | Name of National / Year of ISBN/ISS | Affiliatin | Name of

No. | teacher book/chapters | paper proceeding | the Internationa | publicati | N g the

published s of the conference | | on number | Institute | publisher
conference of the at the
proceedi | time of
ng publicati
on

1 Dr. E. Venkat | MOBILE AND | NA NA NA International | 2017- 978-3- Bharat LAMBERT
Reddy WIRELESS 2018 659- Institute | ACADEMI
, Mr. | Ravi | COMMUNICATI 77223-8 | of C
Kumar ONS Engineer | PUBLISHI

ing and | NG,
Technolo | GERMAN
gy Y-

2 Neeraj Kumar | Analysis  and | NA NA NA international | 2017- 978-613- | Bharat LAMBERT
Misra, Optimization of 2018 9-91317- | Institute | ACADEMI
Bandan Bhoi Quantum 6 of C

circuits Engineer | PUBLISHI
ing and | NG,
Technolo | GERMAN
gy Y-
3 G Kishore Fundamentals | NA NA NA International | 2017- 978-613- | Bharat LAMBERT
Of Image 2018 9-91048- | Institute | ACADEMI
Processing 9 of C
Engineer | PUBLISHI
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ing and | NG,
Technolo | GERMAN
gy Y-
Mr. R Satish | ANOLOG NA NA NA International | 2017- 978-3- Bharat LAMBERT
Kumar ELECTRONIC 2018 659- Institute | ACADEMI
Mr. | Ravi | CIRCUITS 77507-9 | of C
Kumar Engineer | PUBLISHI
ing and | NG,
Technolo | GERMAN
gy Y-
Neeraj Kumar | Advances in | Novel parity | Proceeding | Proceeding | INTERNATIO | 2017- 978-981- | Bharat Springer,
Misra, Intelligent preserving s of the|s of the| NAL 2018 10-8228- | Institute | Singapore
Bibhash Sen, | Systems and | reversible Second Second 3 of
Subodh Computing Binary-to- Internation | Internation Engineer
Wairya, 2019 BCD code | al al ing and
Bandan Boi converter Conference | Conference Technolo
with on on gy
testability of | Computati | Computati
building onal onal
blocks in | Intelligence | Intelligence
guantum and and
circuit Informatics | Informatics
pp 383-
393
Ritesh Singh, | Advances in | Implementa | Computati | Computati | INTERNATIO | 2017- 978-981- | Bharat Springer,
Neeraj Kumar | Intelligent tion of Non- | onal onal NAL 2018 10-8055- | Institute | Singapore
Misra, Systems  and | restoring Intelligence | Intelligence 5 of
Subodh Computing Reversible in Data | in Data Engineer
Wairya, 2019 Divider Mining pp Mining pp ing and
Bandan Boi Using a | 459-469 459-469 Technolo
Quantum- gy
Dot Cellular
Automata

2|Page



https://link.springer.com/book/10.1007/978-981-10-8228-3
https://link.springer.com/book/10.1007/978-981-10-8228-3
https://link.springer.com/book/10.1007/978-981-10-8228-3
https://link.springer.com/book/10.1007/978-981-10-8228-3
https://link.springer.com/book/10.1007/978-981-10-8228-3
https://link.springer.com/book/10.1007/978-981-10-8228-3
https://link.springer.com/book/10.1007/978-981-10-8228-3
https://link.springer.com/book/10.1007/978-981-10-8228-3
https://link.springer.com/book/10.1007/978-981-10-8228-3
https://link.springer.com/book/10.1007/978-981-10-8228-3
https://link.springer.com/book/10.1007/978-981-10-8228-3
https://link.springer.com/book/10.1007/978-981-10-8228-3
https://link.springer.com/book/10.1007/978-981-10-8228-3
https://link.springer.com/book/10.1007/978-981-10-8228-3
https://doi.org/10.1007/978-981-10-8228-3_35,978-981-10-8228-3
https://doi.org/10.1007/978-981-10-8228-3_35,978-981-10-8228-3
https://doi.org/10.1007/978-981-10-8228-3_35,978-981-10-8228-3
https://link.springer.com/book/10.1007/978-981-10-8055-5
https://link.springer.com/book/10.1007/978-981-10-8055-5
https://link.springer.com/book/10.1007/978-981-10-8055-5
https://link.springer.com/book/10.1007/978-981-10-8055-5
https://link.springer.com/book/10.1007/978-981-10-8055-5
https://link.springer.com/book/10.1007/978-981-10-8055-5
https://link.springer.com/book/10.1007/978-981-10-8055-5
https://link.springer.com/book/10.1007/978-981-10-8055-5
https://link.springer.com/book/10.1007/978-981-10-8055-5
https://link.springer.com/book/10.1007/978-981-10-8055-5
https://link.springer.com/book/10.1007/978-981-10-8055-5
https://link.springer.com/book/10.1007/978-981-10-8055-5
https://doi.org/10.1007/978-981-10-8055-5_41,978-981-10-8055-5
https://doi.org/10.1007/978-981-10-8055-5_41,978-981-10-8055-5
https://doi.org/10.1007/978-981-10-8055-5_41,978-981-10-8055-5

BHARAT INSTITUTE OF ENGINEERING AND TECHNOLOGY
Mangalpally (Village), Ibrahimpatnam (Mandal), Ranga Reddy (District), Telangana-501510

Conference
2017-18
SI. | Name of Title of | Title of the paper Title of the Name of the National | Year ISBN/I | Affiliat | Nam
No. | the the proceedings of conference / of SSN ing e of
teacher book/ch the conference Internati | public | numb | Institu | the
apters onal ation | er of te at publi
publishe the the sher
d proce | time
eding | of
public
ation
1 Dipesh NA Artificial Neural International International internati | 2017- | 2195- | Bharat | NA
Popli Network Models for | Conference on Conference on onal 2018 | 4356 Institu
Parveen the Prediction of Functional Functional Materials, te of
Sharma Metal Removal Rate | Materials, Manufacturing, and Engine
Shubham in Rotary Ultrasonic | Manufacturing, Performances ering
Verma Machining and (ICFMMP-2019) and
Performances Techn
(ICFMMP-2019) ology
2 Dr. Arul NA Arduino based z- Proceedings of international multi- Internati | 2017- | 978- Bharat | NA
Prakash source inverter for the international | conference on onal 2018 981- Institu
solar power multi-conference | computing, 10- te of
generation for on computing, communication, 5519- | Engine
asynchronous motor | communication, electrical and nano 5 ering
electrical and technology and
nano technology Techn
ology
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Dr. Arul NA Solar power Proceedings of international multi- Internati | 2017- | 978- Bharat | NA
Prakash generation system the international | conference on onal 2018 981- Institu
for domestic loads multi-conference | computing, 10- te of
by using FPGA on computing, communication, 5519- | Engine
controlled quasi z- communication, electrical and nano 5 ering
source inverter electrical and technology and
nano technology Techn
ology
Dr. Arul NA Companionability of | ICRTESM - 2018 2nd - ICRTESM - 2018 | Internati | 2017- | 978- Bharat | NA
Prakash Modified Z -source onal 2018 93- Institu
Inverter with Solar 87433 | te of
Power Generation -40-3 Engine
for 3 - Phase ering
aSynchronous and
Motor Techn
ology
Nallapane | NA Development of International Internati | 2017- | 978- Bharat | Sprin
ni Manoj Single and Multi-jet Conference on onal 2018 | 981- Institu | ger
Kumar Conical Nozzle Intelligent Computing 10- te of
Based Open Jet and Applications, 5519- | Engine
Facility for Cold Jet Advances in Intelligent 5 ering
Simulation Systems and and
Computing Techn
ology
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Nallapane | NA Use of Smart Glasses | Proceedings of Internati | 2017- | 978-1- | Bharat | IEEE
ni Manoj in Education-A Study | the Second onal 2018 5386- | Institu
Kumar International 1442- | te of
conference on I- 6 Engine
SMAC (loT in ering
Social, Mobile, and
Analytics and Techn
Cloud) ology
Nallapane | NA Optical Head, Second Second International Internati | 2017- | 978-1- | Bharat | IEEE
ni Manoj Mounted Displays International Conference on Green | onal 2018 5386- | Institu
Kumar (OHMD’s) in Visual Conference on Computing and 5658- | te of
Inspection of Solar Green Computing | Internet of Things 7 Engine
and Wind Power and Internet of (ICGCloT) ering
Systems Things (ICGCloT) and
Techn
ology
Nallapane | NA Applicability of Second Second International Internati | 2017- | 978-1- | Bharat | IEEE
ni Manoj Wearable Smart International Conference on Green | onal 2018 | 5386- | Institu
Kumar Glass for Solar Conference on Computing and 5658- | te of
Power Plant Green Computing | Internet of Things 7 Engine
Operation and and Internet of (ICGCloT) ering
Maintenance Things (ICGCloT) and
Techn
ology
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9 Nallapane | NA Wearable Smart Second Second International internati | 2017- | 978-1- | Bharat | IEEE
ni Manoj Glass: Features, International Conference on Green onal 2018 5386- | Institu
Kumar Applications, Conference on Computing and 5658- | te of

Current Progress Green Computing | Internet of Things 7 Engine
and Challenges and Internet of (ICGCloT) ering
Things (ICGCloT) and
Techn
ology

10 | Dr. Ch. NA Electrical Evaluation | 12CN- 2k18 I2CN- 2k18 Internati | 2017- | - Bharat | NA
Venkatesa and Quotation of an | (Proceedings of onal 2018 Institu
wara Rao Edifice the International te of

multi-conference Engine
on computing, ering
communication, and
electrical and Techn
nano technology) ology

11 | Mr.J.Naga | NA Experimental 1st International | 1* International Internati | 2017- Bharat | NA
malleswar Investigation of Conference on Conference on onal 2018 Institu
rao, process Parameters | innovations in innovations in Conferen te of
Mr.M.Tha on impact strength Mechanical Mechanical ce Engine
run Kumar of ABS Engineering Engineering (ICIME- ering

F.D.M.Components | (ICIME-2018) 2018).organized by and
Gurunanak Techn
Institutions,lbrahimpa ology

tnam,Hyderabad
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12 | Vijaya NA Investigation of Materials Today: | Materials Today: INTERNA | 2017- | 2214- | Bharat | Elsevi
Babu, T., process parameters | Proceedings, Proceedings, TIONAL 2018 7853 Institu | er
Soni, J.S. optimization in die- te of
sinking and wire cut Engine
EDM to improve ering
process and
Techn
ology
13 | P. Ruth NA Optical Head, Second Second International Internati | 2017- | 978-1- | Bharat | IEEE
Rejoice Mounted Displays International Conference on Green | onal 2018 5386- | Institu
(OHMD’s) in Visual Conference on Computing and 5658- | te of
Inspection of Solar Green Computing | Internet of Things 7 Engine
and Wind Power and Internet of (ICGCloT) ering
Systems Things (ICGCloT) and
Techn
ology
14 | Krishnave | NA Buckling Analysis of | Materials Today: | Materials Today: Internati | 2017- | 2214- | Bharat | Elsevi
ni, G., Composite Proceedings, Proceedings, onal 2018 7853 Institu | er
Mounika, Cylindrical Shell with Conferen te of
K., Cutout Section ce Engine
Navyasree ering
, AL and
Techn
ology
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15 | SRAHUL, | NA Consumption of Low | 3 rd International | Hyderabad- Internati | 2017- | 978- Bharat | NA
K.S BALA power Using CMOS | Conference on International onal 2018 93- Institu
MURGAN, VLSI Design in Innovative Trends | Conference on 87433 | te of
A Modern Trends in Engineering, Innovative Trends in -27-4 | Engine
ANENNDH Applied Science Engineering, Applied ering
AR and Management | Science and and

( (ICITEASM- Management ( Techn
2018) at Osmania | (ICITEASM-2018) ology
University Centre

for International

Programmes,

Osmania

University

Campus,Hyderab

ad,Telangana

State, India

16 R. NA DIFFERENTIAL DATA | Springer INNOVATIVE IN ENGG. | Internati | 2017- | 978- Bharat | NA
Madanam ITEMSETS EXTREME | INTERNATIONAL | TECHNOLOGY. (Date onal 2018 1- Institu
ohana CONFERENCE ON | Added to 5090- | te of

INNOVATIVE IN IEEE Xplore: 19 1285- | Engine
ENGG. January 2017) 5 ering
TECHNOLOGY. and
(Date Added to Techn
IEEE Xplore: 19 ology

January 2017)
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17 | Paliwal, S., | NA Performance Recent Recent Developments | Internati | 2017- | 978-1- | Bharat | IEEE
Kumar optimization of self | Developmentsin | in Control, onal 2018 5090- | Institu
Sinha, S., excited induction Control, Automation and 3978- | te of
Kumar generator: A state of | Automation and Power Engineering 4 Engine
Chauhan, art Power ering
Y. Engineering and
Techn
ology
18 | Ramaniva | NA Asymmetric European Journal | European Journal of Internati | 2017- 1434- | Bharat | IEEE
s, T, Synthesis of of Organic Organic Chemistry onal 2018 193X Institu
Paramesh Functionalized 2,5- Chemistry te of
war, M., Pyrrolidinediones Engine
Gayatri, and B-Lactams ering
G, throughDiastereosp and
Nanubolu, ecific Techn
J.B,, Cycloisomerization/ ology
Srivastava Rearrangement of
, AL Chiral
Ethanolamine-
Derived Ugi Adducts
19 | Kumar, NA Performance Energy Procedia Energy Procedia Internati | 2017- 1876- | Bharat | Elsevi
N.M., analysis of 100 kWp onal 2018 6102 Institu | er
Kumar, grid connected Si- te of
M.R., poly photovoltaic Engine
Rejoice, system using ering
P.R., PVsystsimulation and
Mathew, tool Techn
M. ology
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20 Kulkarni, NA Integration of IET Software I[ET Software Internati | 2017- | 1751- | Bharat | IEEE
R.H., artificial intelligence onal 2018 8814 Institu
Padmanab activities in software te of
ham, P. development Engine

processes and ering
measuring and

effectiveness of Techn
integration ology

21 | Kulkarni, NA PS Redesign for 2nd International | 2nd International Internati | 2017- | 978-1- | Bharat | IEEE
R.H., smartphone-using Conference on Conference on onal 2018 5090- | Institu
Padmanab older adults Computing, Computing, 3291- | teof
ham, P., Communication, Communication, 4 Engine
Nadaf, S Control and Control and ering

Automation Automation and
Techn
ology

22 | Krishna, NA Clustering protocols | Proceedings of Proceedings of 2016 Internati | 2017- | 978-1- | Bharat | IEEE
K.H., and a few concerns 2016 International onal 2018 5090- | Institu
Kumar, T., with Clustering International Conference on ICT in 5515- | te of
Babu, Y.S algorithms intended | Conference on Business, Industry, 9 Engine

for Wireless Sensor ICT in Business, and Government ering
systems Industry, and and
Government Techn
ology
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23 | Nallapane | NA Performance 2017 2017 International Internati | 2017- | 978-1- | Bharat | IEEE
ni Manoj Comparison of International Conference On Smart | onal 2018 5386- | Institu
Kumar Building Integrated Conference On Technology for Smart 0569- | te of
Multi-Wattage Smart Nation 1 Engine
Photovoltaic Technology for ering
Generators Smart Nation and
Mounted Techn
Vertically and ology
Horizontally
24 | Nallapane | NA Outdoor 7th International | 7th International Internati | 2017- | 2214- | Bharat | Elsevi
ni Manoj measurement of Conference of Conference of onal 2018 7853 Institu | er
Kumar mono and poly c-Si Materials Materials Processing te of
PV modules and Processing and and Characterization Engine
array Characterization ering
characteristics and
under varying load Techn
in hot-humid ology
tropical climate
25 | Nallapane | NA Estimation of Grid 2017 2017 International Internati | 2017- | 978-1- | Bharat | IEEE
ni Manoj Feed in Electricity International Conference on onal 2018 5090- | Institu
Kumar from Roof Conference on Intelligent 6106- | te of
Integrated Si- Intelligent Computing,Instrument 8 Engine
amorph PV System Computing,Instru | ation and Control ering
Based on mentation and Technologies (ICICICT) and
Orientation, Tilt and | Control Techn
Available Roof Technologies ology
Surface Area (ICICICT)
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26 Mr. A. NA A strategic Markov SSIEEC - 2017 SSIEEC - 2017, Internati | 2017- Bharat | NA
Nagaraju Approach for (International Malaysia onal 2018 Institu
Reliability Conference on te of
assessement of smart and Engine
engineering systems | sustainable ering
initiatives for and
energy within Techn
environmental ology
constrains)
27 | MrJ.Naga | NA Experimental 2nd International | 2" International Internati | 2017- | 2250- | Bharat | NA
malleswar Evaluation of the Conference on Conference on onal 2018 0138 Institu
rao, Mr Influence of process | innovations in innovations in Conferen te of
A.Chenna parameters on Engineering, Engineering, ce Engine
kesava Surface Roughness Organized by Organized by Auroras ering
Reddy, in Components Auroras Scientific, Technical and
Mr.P.V.Ra produced by 3-D Scientific, and Research Techn
ma rao Printing(FDM) Technical and Academy, ology
Research chandrayana
Academy gutta,Hyderabad.
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28 | MrJ.Naga | NA Optimization of 1ST National 1°" National National | 2017- | 2278- | Bharat | NA
malleswar Shear spinning conference on conference on conferen | 2018 1684 Institu
rao, parameters for innovative innovative approaches | ce te of
Dr.C.S.Kris production of approaches in in mech engg,sept 22- Engine
hnaprasad seamless Rocket mech engg 23,2017,organized by ering
Rao, Mr motor Tube by St. Martin Engineering and
.M.Pramo Taguchi Method college,dhulapally,Hyd Techn
d kumar erabad: ology
reddy,
Mr.M.Rev
anth
kumar
29 | G.Madhu | NA DESIGN AND National National Conference National | 2017- Bharat | NA
Babul ,K. FABRICATION OF Conference on on Emerging Trends in 2018 Institu
Pavan MULTI-FUNCTIONAL | Emerging Trends | Mechanical te of
Kumar ELEVATOR in Mechanical Engineering (e- Engine
Reddy2 Engineering (e- TIME"16) ering
TIME"16) and
Techn
ology
30 | G.Kumara | NA Protection of Electronics and International OU Internati | 2017- | NA Bharat | NA
swamy Crowded Sport Communication Centenary onal 2018 Institu
Rao Arenas, Public Technologies: International te of
Meetings and VVIP Learning From Conference (OU 100 Engine
Convoys from Past & Towards ECE) on 28 December ering
Remotely Controlled | Future" 2017 and
Explosive Devices Techn
(RCIEDs) ology
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31 | G.Kumara | NA Innovative 2nd National ICFAI RCIED FEB -17 National | 2017- | NA Bharat | NA

swamy Techniques in Conference on 2018 Institu

Rao Protective Recent Advances te of
Technologies to in Electronics, Engine
Detect and Mute held on 24th & ering
RCIEDs (Radio 25th February and
Controlled 2017at ICFAI Techn
Improvised Technical ology
Explosive Devices)
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A Novel Parity Preserving Reversible
Binary-to-BCD Code Converter @uﬂ

with Testability of Building Blocks
in Quantum Circuit

Neeraj Kumar Misra, Bibhash Sen, Subodh Wairya and Bandan Bhoi

Abstract The reversible logic circuit is popular due to its quantum gates involved
where quantum gates are reversible and noted down feature of no information loss.
In this paper, parity preserving reversible binary-t0-BCD code converter is
designed, and effect of reversible metrics is analyzed such as gate count, ancilla
input, garbage output, and quantum cost. This design can build blocks of basic
existing parity preserving reversible gates. The building blocks of the code con-
verter reversible circuit constructed on Toffoli gate based as well as elemental gate
based such as CNOT, C-V, and C-V+ gates. In addition, qubit transition analysis of
the quantum circuit in the regime of quantum computing has been presented. The
heuristic approach has been developed in quantum circuit construction and the
optimized quantum cost for the circuit of binary-to-BCD code converter. Logic
functions validate the development of quantum circuit. Moving the testability aim
are figured in the quantum logic circuit testing such as single missing gate and
single missing control point fault.

Keywords Reversible computation + Quantum circuit + Quantum Toffoli gate
Testability « Code converter

N. K. Misra (=) - S. Wairya

Department of Electronics and Communication Engineering, Bharat Institute of Engineering
and Technology, Hyderabad 501510, India

e-mail: neeraj.mishra@ietlucknow.ac.in; neeraj.mishra3 @ gmail.com

B. Sen

Department of Computer Science and Technology, National Institute of Engineering

and Technology, Durgapur, India

B. Bhoi

Department of Electronics & Telecommunication, Veer Surendra Sai University
of Technology, Burla 768018, India

@ Springer Nature Singapore Pre Ltd. 2018 383
V. Bhateja et al. (eds.), Proceedings of the Second International Conference

on Computational Intelligence and Informatics, Advances in Intelligent Systems

and Computing 712, hitps://doi.org/10.1007/978-981-10-8228-3_35




BOOK CHAPTER 7

Implementation of Non-restoring Reversible Divider Using a Quantum-Dot Cellular Automata

httgs:,{,{!inh.sgrlr_&gg[:ggmfghagterf10.1013?,{5?3-581—10-3055-5 41

e e W i

£ Spriupger s

Fanl Enkings Us 1077 00

o gl g L 1T Sby L Dellinte aid Ll didllep Be e = 1

Ahstrned

[ TTH Sy v PR = PUTTET
— T 1
ar - -
nu R ppa
| [P s T AN F e B s (0 Vi
e

Caopyright intormation

& W bagee il Siigugmans [N L1 #na

Aboit thibs pojper

® e

Bire i oot

« 1B Sedwee 1 BN

I|'||I"|]|'|'|'|ll|:||,|lliIII:I of Mim-restoring Rov i'l"\-i'lll‘ l'l'l'-'illl‘l'
Using o Quantum=-Dot Cellular Automata

[ T !!‘ by W gty

[T

FLES SR




Advances in Intelligent Systems and Computing

Himansu Sekhar Behera
Janmenjoy Nayak
Bighnaraj Naik

Ajith Abraham Editors




Exii

Node Grouping and Link Segregation in Circular Layout
with Edge BundlIng . . . ... .......ovvvevviinenisnsis
Surbhi Dongaonkar and Vahida Attar

Fuzzy-Based Mobile Base Station Clmterhg'l'edmiqllt o lmpru“:

the Wireless Sensor Network Lifetime .
R. Sunitha and J. Chandrika

Hydropower Generation Optimization and Forecasting Using PSO . . ..

D, Kiruthiga and T. Amudha

Automatic Identification and Classification of Microaneurysms,
Exudates and Blood Vessel for Early Diabetic Retinopathy

T e L A

Vaibhav V. Kaml:-lc md anmldm D, Kokate

Performance Analysis of Tree-Based Apprmhu
for Pattern Mining . . . :
Anindita Borah and Bh.ahcsh anh

Discovery of Variables Affecting Performance of Athlete Students
Using Data Mining . .

Contents

391

411

.. 423

435

449

Rahul Sarode, Aniket Mll'l:j’ Pnsrag Bhak:hmdrﬂ. Smlm I(um.u: Smgh idy

and sh Joshi
tation of Non-restoring Reversible Divider Uaing
a Quantum-Dot Cellular Automata .

Ritesh Singh, Neeraj Kumar Misra and Bandan Bh-m
Depth Estimation of Non-rigid Shapes Based on Fibonacei

Population Degeneration Particle Swarm Optimization =

Kothapelli Punnam Chandar and Tirumala Satya Savithri

Connecting the Gap Between Formal and Informal Attributes
Within Formal Learning with Data Mining Techniques .
Shivanshi Goel, A. Sai Sabitha and Abhay Bansal

Multiple Linear Regression-Based Prediction Model to Detect
Hexavalent Chromium in Drinking Waler . .
K. Sri Dhivya Krishnan and P, T. V. Bhuvamﬁwnn

Data Engineered Content Extraction Studies

for Indian Web Pages ... . .. e m b ST R T e

Bhanu Prakash Kolla and Arun Rajn Ra.m;m
Steganography Using FCS Points Clustering

i Kekres Trmmalorms . co vl o s s e

Terence Johnson, Susmita Golatkar, ITmtiaz Khan, Vaishakhi Pl]anlmr
and Nehash Bhobe

459

.. 471

483

493




Implementation of Non-restoring
Reversible Divider Using a Quantum-Dot
Cellular Automata

Ritesh Singh, Neeraj Kumar Misra and Bandan Bhoi

Abstract The CMOS-hased integrated circuit may scale down to nanometer range.
The primary challenge is to further downscale the device and high-energy dissi-
pation. Reversible logic does not dissipate energy and no information loss. In this
way, the state-of-the-art technology such as QCA was forced toward high-speed
computing with negligible energy dissipation in the physical foreground. This work
targets the design of non-restoring reversible divider circuit and its implementation
in QCA. We have utilized few 2 x 2 FG and 4 x 4 HNG gates as the block
construction and also show the QCA implementation having cost-efficient
approach. Further, the divider circuit has synthesized with FG and HNG gates
and QCA implementation. This divider circuit inherits many bencfits such as fewer
garbage outputs, reduce quantum cost are achieved, and also reduced QCA prim-
itives can be improved by using efficient QCA layout scheme, Simulation inves-
tigations have been verified by QCA Designer. The proposed non-restoring divider
also compares the reversible metrics results with some of other existing works.

Keywords Quantum-dot cellular automata - Nanoelectronics - Clocking
Reversible computing - High-speed nanoelectronics
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Arduino Based Z-Source Inverter for Solar
Power Generation for Asynchronous Motor
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Abstract—7S1 (Z-Source Inverter) has
unique characteristics than the VSI (Voltage
Source Inverter) and CSI (Cuorrent Source
Inverter), which make it to find spaces in
attractive applications like electric hybrid vehicle
and industrial drives. This paper proposes the
impedance source network(ZSI) between the solar
power generation and inverter circuit fo provide
voltage buck and boost properties with which the
same kind of properties cannot be achieved with
traditionnl voltage source and current source
inverters. This method climinates the low-
frequency ripples in the induction current and
capaclior voltage by maintaining the shoot
through duty cycle constant, and minimize the
voltage stresses of switching devices at the same
time. The gate pulse for the inverter switches are
generated by the Arduino controller, in which the
generation of code and modification is easy. The
proposed system is simulated in Matlab for the
solar power generation to feed an asynchronous
motor.

Keywords—ZS1, Solar power generation OC-AC Power
conversion, Arduine controller, Asynchronous motor

LINTRODUCTION

Du¢ to the rigorous diminishing of the
conventional energy resources, almost all the
countries are concentrating to develop alternate
sources, Solar energy is one of the promising
renewable and alternate energy source available in
almost all regions of the earth except polarregions. In
near future solar encrgy will occupy most of the
industries like transportation, small scale to big
industrial loads and domestic loads. In the way of
adding important to the solar power generation,
research is also going in full swing in developing
different types of solar panels, different types of
converters and  inverters, different controlling

484

D.Sai Krishna Reddy®
Student/EEE, Bharat Institute of Engineering and
Technology, Hyderabad, India

techniques of inverters, and wvarious types of
batteries. One of the key element in the solar power
generation is the de to ac inverter and the designing
of controller for the inverter also plays major role in
deciding the efficiency of the inverter. Nowadays due
to the advancement in the embedded technology, an
ample number of controllers can be designed for
controlling the inverters and converters. The main
focus of the proposed work lies in  the
implementation of Arduino for designing the
controller for the inverter. The impedance network is
also an important part of the proposedwork and it
semployed for the boosting the output energy from
the solar panel

ILPROPOSED SYSTEM

The proposed system with boost DC -AC
converter is as shown in the given figure 1.

-

Solar
Power

Z-so0urce

o

Invarter Mataor

|

Arduing
SPWM
Controller

Fig 1. Simple block diagram of the Proposed
system.

The proposed model consists of Solar photo
voltaic panel, Z- source inverter, Arduino controller
and a asynchronous motor,The solar power, which
has been generated from the solar panel is direct
current and it is subjected to boosting with the help of
impedance network. The boosted output of the
impedance network is given to the inverter to convert
into alternating current. The inverter used in the
proposed model is a two leg inverter consisting of
four semiconductor switches and each pair of switch
i§ triggered by separate gate signal depending upon
the duty cycle. The gate signal is generated by
Arduino confroller. Then the alternating outpul

Asynchronous
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of energy for the individual
the important arca of

_The self-reliance
domestic loads has been one of
pesearch and to debate toa, The advancements in the area
of photo voltaic panel, converters and its controllers pave
the way to become the self-sufficiency in the solar power
generation for each and everyone of their own energy
demand. In this paper both linear and nonlinear load of
domestic sector &re considered to prove the efficiency of
ihe designed solar power generation system in which the
inverter Is controlled by the FPGA(Field Prngr:mm:hlr
Gate Array) controller. The entire system has heen
designed in MATLAB environment with the study of THD
{Total Harmonic Distortion) of the output voltage and
output current.

Abstract-

m—ynwrds—-FFGA, quasi-ZSI, Solar powe
pC-AC Power conversion

rgeneralion,

LINTRODUCTION

The consumption of
precedes 10 VArious polluti

conventional energy resources
ons and global warming in
dangerous level. Also the economy of almost all countries arc
calculated by the factors like import and export of
conventional fuels like petroleum products. Moreoves the
decreasing rate of reserves of tradinional fuels 15 also high.
Hence in this scenario there 15 8 high need of finding alternate
source for replacing the conventional energy gources. AmMong
all the available renewable energy SOUrCes. solar energy is the
most hopefuland promising renewable source available n
simost all regions of the earth excepl polarregions. In the way
of adding important 10 the solar power generation, research is
also going In full swing in developing different types of solar
panels, different types of converiers and inverters, different
controlling techniques of inverters, and various types of
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batteries.Field Programmable Gate Arr
integrated cireuit, which can be program
digital functions. Generally 1l consisis of logic blocks. flip-
flops and VO blocks. Due to the advantages of FPGA like
processing capability, it has been used nowadays in Various
digital control system applications. In order to avoid the
drawhacks of the wraditional Current Source Inverter (CS1) and
Voltage Source Inverier (VS1), the quasi 7. source inverter is
used. The q-ZS1 18 formed by the combinational network of
wwo inductors and wo capacitors, which receiving moie
attention nowadays in -solar power generation System il
moreover the q-zsi Fias Tihie unique advaniages of lower
component ratings and constant de current from the source
The solar energy has been generated by using q-25! and the
output 15 applied to the linear and nonlinear loads of domestic
applications. The whole system has beenn modeled and
analysed in Matlab Simulink.

ny (FPGA) is 8 digital
med to do any 1ype of

[L.LPROPOSED SYSTEM

The proposed system with hoost DC ~AC converter 15

<hown in the given figure 1.
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Fig |. Block diagram of the Proposed system
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Among the different types of inverters for the sof
ds a significant role due to its boosting character;

pedance will give a sufficient level of voltage for the load. The out
¢ of motor, which is commonly used by the farmers in their agricultural pumps. Even though the inverter is working under

VY slress due to the output of the Z-Source, fecessary filter arrangement js made to get smooth alternate energy for mnning the

tor. The entire arrangement is modeled using MATLML’SIMULINK and the results are analyzed with the help of THD (Total
‘monic Distortion) values of Output voltage and current.

KEYWORDS- Solar energy, 7-

Ar power generation, the im

pedance source (Z-Source) inverier
stics. Since the source fo

r this proposed work is solar energy, the inverter with
put of the proposed is given 1o a three phase asynchronous

Source inverter, asynchronous motor, Total Harmonje Distortion

INTRODUCTION

e, Also the abundant use of

ition, water pollution ete have increased and all become a intimidation
nate energy has become a

mely needed one, Among i
s and wind energy, the sol i isi

i harnessed using a range of ever-evolving technolosi
l'}r:. molten salt power plants and artificial photo synthesis, The |; z
¥ appealing source of electricity. The United Nations development p
il potential of solar energy was 1600 to 50000 exa Joules (EJ). T
imption which was 559.8E) in 2012. The benefits of renewable ¢

ating global warming & keep fossil fuel prices lower, These advant
® sources of renewable energy,

Alsa the farmers in our country are facing
Mates, Moreover the price Per unit cost of the
Hence the proposed work aims

Ar energy availability makes ita
rogramme in its world CNergy assessment found that the

his is several times larger than the total world energy
MErgY resources reduce the pollution, lower the costs of
ages are global. Solar energy has the Ereatest potential of

power problem for their agricultural PUmping motors moreover
Power also has become 3 burden for (he farmers,

in harnessing solar BRErEY In & prominent way, which will help the farmers and the
nment. In this work, an asynchronous machine is made o run by usi;

Hag solar energy with the help of PWM techniques and &
% inverter. The solar Energy is dynamic nature, but it is fecessary to give a continuous supply for the motor even the solar
I not Inadequate, In this work the solar cnergy generated by the sojar panel, is stepped up by using impedance network
My the Z-source network COnsists of  two inductors and twa Capacitors. In the modified £-source netwurk, in addition 1o
Pacior, one capacitor is ndded piraiiel 1o the source. Added Capacitor boosts the voliage from the source and also acts g
e hardware resutts ore valiclated with 1he wnalysis of total harmonjc distortion of Output voltage and current of the three
verter

in all seasons

OFOSED SYSTEM
ISR system with Modified 2.

~Source inverter is shown in figure],
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Development of Single and Multi-jet
Conical Nozzle Based Open Jet Facility
for Cold Jet Simulation

Kalakanda Alfred Sunny, Nallapaneni Manoj Kumar, Aldin Justin
and M. Harithra ' :

g

Abstract A significant negative impact is possible on practical high-speed
propulsion applications due 10 shock wave and boundary layer interactions
(SWBLI) when a supersonic jet is discharged out from a nozzle. So it is important
to study the impacts associated with SWBLI. To study further, it is essential 10
analyze the physics of supersonic jet flow ficld by developing an open jet facility
(OJF) in the laboratories. Supersonic jet can be produced in laboratories by
allowing compressed air 10 €SCAPE through a nozzle into the atmosphere. Modeling,
fabrication, and CFD simulation of nozzle-based open jet facility will help in
anderstanding the supersonic jet flow. In this paper, an open jet facility is developed
with single- and multi-jet conical nozzles in the Wind Tunnels Laboratory of
Karunya University. The performance of this facility is evaluated theoretically and
experimentally based on the runtime at different Mach numbers. Z-type schlieren
technigue is also applied to analyze the cold jet flow at @ Mach number 2. CFD
cimulation is also carried out 10 verify the flow pattern that is visualized in
experimental process.

Keywords Shock wave - Boundary layer Shock wave and boundary layer
interactions (SWBLI) « Open jet facility (OJF) Runtime - Mach number
Z-type schlieren technique + CFD
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Abstraci—Smart glasses proven to be one of the modern
computing devices that unite the humans and machines with the
help of information and commaunication technology (ICT). In
recent years, it is seen that smart glasses have been asediiihe
medical and gaming applications. However, the features of
smart glasses can contribute its services in other fields loo. In
this paper, 8 study is carried out to explore (he possible
application of smart glisses in the education secior. In the
investigation, maost features of smart glass were found fo be in
favours with the requirements of teaching and learning process
adopted in the education sector. Typical spplications of
wearable smart glass in education include the sugmenicd
reality, documentation of leclure, on-site report preparation,
recording lectures as videos, capturing essential points as
images, telementoring, trainec's evaluation, understanding the
listener's experience and  nature, student concentration
evaluation etc. Besides, these the passible benefits of adopting
and challenges in implementing are also explored. The outcome
of this study suggests that the implementation of smarl plasses
in the education sector will cnhance the concept of 1CT
education. .

Keywords—Smart glass, eyewear devices, HMD's, head-
nipunted displays, QHAD'S, wearable technology, smart glass in
education, application ef smart plass in education, digival
edication, google glass, —— ¥

1. INTRODUCTION

In carlier days, the process of teaching and learning is
constrained to cerain limitations. Mow the learning has been
wransformed into a new Age with the help of digitalisation.
Latest happenings in 1CT has reformed the education sector
1o adapt 10 the digital |carning environment [1].

Use of ICT in the education seclof will enhance the
teaching and learning process in all aspects. This will also
help in smooth functioning of the administrative activities
{2]. Rescarchers have conducted various studies 10
undersiand the roles of digital technologies. Various digital
tools include compulers, projeclors, biometric systems,
Virual classrooms and labs, digital data mainienance
systems, e-leamning. tablets ete. [3].

C. Delgado Kloos et al. presented a study on the
educational 1echnology and its roles in reducing the gap
between learner and listener and suggesied an open learning
system where this technology will help the students as well
as o teacher in sharing the lecture notes and instruction
materials anywhere any time [4]. H. Beatriz Ramirez Moreno
et ul. presented @ study on the use of mobile apps for
eaching and learning process especially for the school
children |5). The study shows how the digital technologies
including the mobile and infermation technigques emc ged
it the education field [5]. A study by R, A Mekanney
sugpests the use ol digital 1echnologics for overcoming the
gramimar detichs ol the students in engineering education
) Many stuhics have been carried out in identifying the
podes aof aliginil e [swrloaies in education. In recent huears sl

new technology called smart technology has evolved into the
market. The innovative product smart glass seems 1o have
potential applications in many sectors, and the same may be
applicable 1o improving the learning experience in educplion.y
oo,

A The objective of the Study

This paper explores the use of the wearable technology
especially eye worn smart glasses in the education system.
Based on the features of smarl glass, applications were
explored. Apart from this, the—passible benefils and
challenges were also explored. -

11, SMAERT GLASS AND AUGMENTED REALITY FEATURES

Smart glass is one of the intelligent and innovative
computing device developed in recent years. Sman plasses
converl the transparency naturc of the hard glass into the
translucent mature [7-10) 1t is embedded with several
components  that include  liquid  erystal devices,
clectrochromic, suspended particles, optical head-mounted
displays, thermochromic, multiple sensors. photochromic,
and processing capability handlers [7-10]. It became more
popular with the widespread applications in themedical ficld
as well as the gaming seclor clc. [10]. It is one of the
wearable devices that typically worm by the human. As
Person wears it close 10 the eye, it is called as an cye-worn
wearable device.

Augmenied reality
spatial devices used in
education services

L 1
l Projectors J ‘ Holograms ~

Fig | Spatial devices used i the education seciol

Apart from this, we have a few wearable devices that
ook and work in like smarl glasses. These include head-
worn devices head mounted displays (HMDs), optical head-
mounted displays (OHMD’s). and optical sec-through head-
mounted displays (OSTHMD's) [11]. Smariphones, Tublets,
Smart  Watches, Spatial devices like Projectors  and
Holograms [ 10, 12-14]

hese wearable devices are capable  of  handling
computing tasks that an ardinary person cannot do with the
naked cve. with ihe advancement. seen in the eloetrmic
echnolopy.  communicalion technaliog and il
wechnolgics. In cvers sman plass inloraiin exyhange

AR WIHE iy
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r and Wind Power Systems
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Absreuct—NMonitoring of whinr and wind power planty are
becoming tedious in the present industrial race, D 1o tie ek
ol eyperienced workforce mistakes were continuusly made
during the inspection time W well sa while gencrating
inpection reports. In such situations, visual Inspection enabiled
with computing sbilities and jnformatics would be a great
amel, In this paper, one such solution, Le Optical MHead
Mownted Displays (OHMD) were proposed for the visual
inspection of salar and wind power plant Eystenss. ouMDs
and their services in solar PV snd wind encrgy syitems were
explared, and discussions were dong based on m_;y:hpalu;iul
support. Besides these, possible benefits and arising challenges
concerning solar amd wind power syslems Were discussed.
From this study, #t is found that OUMD's snd their extended
services help in witaining the sustainable Lenefits 1o the
rencwable energy power systems.

liqmwd’s—}fﬂd-hm"m‘ displays; Optical head-mounted
displays, QHMD'S; Oprical see-through head-mounted display;
OST-HAMD; Solar pawer plant monitoring; Wlnd power plant
maonioring; Viswal inspertiany; On-site maniforing.

I INTRODUCTIIN

ficed for inapecting the solar and wind power gystems is
much essential and this 15 due 1o the possibility of large
variation in energy yields, siability issues, relintility
concerns, other operaling issucs [1]. Among the renewable
energy sysiems, solar and wind have proven i be promising
solutions [2.3]. However, there cxists the possibility of
raising concerns relating 10 opcrating - conditions and
corresponding maintenance 10 be camicd The process of
inspection is generatly camied out by sending a team of
CXpETLS OF & person physically 1o the solar arfand wind power
plant sites. Here, the person i charge will carefully follow
the inspection guidelines and monitot the solar orfand wind
power plant operating conditions Based on the outcomes of
the inspection report, decisions were made on condudting the
maintenance fssues In this process. the inspectpon Leam,
decision-making tcam. approval leam elc. arc involved, end
the process is quite ledous and 1akes a long time Such
situations are quite common in solar, and wind power
systems a5 their pefformance are mare inclined 1owards the
weather conditions as well the technology used [4-6) This
process cven becomes mare coniplex and worst in executing
in larpe-scale solar and trunky wind power projects. 1o such
cases, dutomating  the nspeciion  Process using
communications and information SysIEms would be 8 beter
solution. In these snuolions. the recently emerged
techinology. 1€ Head Maurred Displays (HME s} secm 10 be
one of the promising solulions m addressing the mspecton
issues. The development of HMD's i further taking one step
advanced in improving the working feamures with ihe
pddition of optical lenses, making the HMD's into Optecal
fend  Mounted Displays (OHMD's)  HMD's orfaid
OHMD's offers the unique feature of visual inspecuon and

IS AELED

maonitoring  abilities with the fcgepatatipn of specch
technology, fmage mnd video capluring ieehnology, The
special features of OHMD's enable the more accuralc
inspection with visual proof [7] The objective of this paper
is to study on the possibilities of visual inspections using
optical head-mounted displays in the golar and wind power
plant systems. As ihe author's knowledge, it is tirst of its
kind article 1o propose the O M for visual moniioring ol
rencwable energy power sysiems Various services offered
by OHMD's in the focused area, possible benefits and
challenpes were explored

The aricle is divided into six sections: section-11 deals
with the various monitoring tols uged for the solar and wind
power plant inspections. In section-lil, n briclstudy on the
optical head-mounted displays is made. Section«|V discusscs
various technologics that are embedded with optical head-
mounted displays and the OHMD's services offered in solat
and wind power plants. Section-V highlights the benelits and
challenges of applying OHMD's in solar and Wind power
plants. Eventually, the article is concluded in section-V1.
hightighting the OHMD's comtributions

11 MONITERY-AND ISPECTION Toows LISED

Monitory mithods or inspections adopted in solat ard
wind power plant sysicms were studied in this scchion Very
briefly. In earlier days, the inspection of power plants was
done by frequent visiis 1o the sites. During the wvisit, the
inspection eam members will survey Bs per the predelined
log file formats. Mast inspections are visually noted in the
log boak, then the meeting would be conducted 1o disouss
the possible actions 10 be tken for improving the
performance of the power plant. In this ype of inspections,
Ihe time taken for troubleshooting will be more, and other
would be possible human errars in sharing the informatton.
or while making a note of monitored data [1]. With the
advancements in data recording systems. the inspection and
monitoring process has become 3 bit ecasier by eliminating
handwritien log files. Data loggers help in collecting the data
of any system with some physical connechionm 151
Eventually, the process of monitorng has laken & new shift
allowing users 10 have remote maontoring of power plants
using PLC, and SCADA [9]. This is duc to the proEress SOCT
in data acquisition sysiems and communication devices

In the recenl years, new technology has evolved, 1€
Intemnet of Things, which made the process of monilanng
much more accessible [10] Manitoring of power systems
with loT allows more pecuracy, lme 1o Time mainlenanc
pic [11.12] The loT prchilectur: sysiem can be odilhed
based on application area and handling funclions (Rl
However, there exist lew challenges with 10T systems, these
include the sccurity and privacy (Ssucs For addressing e
monitory AT, A NEW . Version af lol devices with
blockcham cnabled  services  WERC ipeduced (141
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..l!-m-d—\\'unhlt Devices nod their relevant intelligent
and Iniegrated computing fechniques are presently belng
diseavered ta promote extensive claims in many arcas. Smari
Glasy s one vach wearshie devier which attracied many seclars
slnce iis official launch a8 Google Glass In 201 4, Currently. no
resinree cxists in the literature {hut supporis the use of Smart
Class far the solar industry. For the first time, his ariicle seeks
{0 eapand the Smart Glass applications into thc solar power
industry capecially for sddresing the solar power plant
operafion and maintenance isswes Applicability and scope lor
possilile operations wWere explored by studying the wechoology
aund integrated camputing techniques. Yarious gEnSOrE WEre
embedded in ymart glass, and they are 8 camecrs, microphone,
glotial pavigation system (GPS), magnetometer, lighl scnsor,
snd & thngible interface. These embedded scusars €AR do works
{hat wre most imporiant ia monitoring few relovant paramelers
and addressing the challenges in solar power plant and its
wyslem companeaty. Fen computing techinologhes which could
e jntegrated with the it glass specifically in the view of
yalar were f  The thearetical study was earried oul in

monitoring  the feasibilitics of capturing images of the

photavoliaic (V) madule for sdidressing dust and femperature
prabiems. dentifving the joention of the power plant, nuise
monitoring of lhe system componenis, detection of power
cables using PEgoCiomELETs, yracking of visually enriched
images under light conditions et Alsa, with the help of
tangille sensors, the opcralor ap use and fnteract with »ay
digital interface svallable for  displaying the manitor
parameier. Tience, it B felt that the smart glass could be @
great assent far solar power plant aperation snd painlenance.

Eeywaords—Smart Glass, Solar Pewer Piant, Augmented
Reality fn Solar, Smarf Glass Application in Solar, PV Module
fmge Capture, Syt Glass as Monitery Dievive in Solar,

| INTRODUCTIRS

Golar photovolinic Sysiems have become popular n
recent years, They ‘were ypically driven by the technical
advancements seen in the industrial production. the process
of utilisation, a decrease i production eosl, awareness i the
public and private pariners, support from gavernments 1))

Solar energy bs freely available, and anyone can hamess
it depending upon their application [2-4] Solar encrgy can
be used in different wiys especially for power generabion,
and water heating [5] There are other applicalions al solar
energy olso. But the most commanly seen solar energy
coOMVErsion Sysiems e photoveliaics 6-51 Platovoliaics
conwvents the radiont solor imadiance 10 DC electricity. and
fiom there, 1116 convened jnto usclul AC with the help of
powwer converers (9] In recemt years, the cost of the solar
phictovaliaies had redoced, and s led 1o huge arkets

TR T

Economically, techinically the solar PV scems 1o be mote
viable [10] On the ollyer side, solar power plants have seen
various mounting schemes like ool integrated [11]. open
rack [12]. building imegrated ec. [13] |n every mounting
configuration, PV sysiems ghowed @ bettet performance
lowever, Iespeciive of the instalialion and mountng
configurations the ation and maintenance issnes are
common. Sometimes, these issues might be complicated in @
feww installation approaches

In litcrature, man® methods were propased for addressing
lie operating and maimleRance issucs The first and forcmost
method of operation and mainlenance 15 through physical
inspection by conducting regular field visits 1o the solar
power plant site Here, the in charge person would monitor
the condition of each companeat. According 1o the problem
identi fication, troubleshooting 15 done. In recent oS, fio
addressing this 1ssue, nEW trends have been propased. The

methods include the use of advancod compuUng

oposed _
1nols (14] snd robotic {15] Drta acquisition systems played 2

rominent tole in MORIOTINE varipus opcrafing paramelens
[16], later the monilored paramelers arc analysed wsing
siptistical and other computing toals 10 investigate the actual
impact on solar PV plants encrgy performance With the
advancements in sensof technology  and communicatian
1echnology, the Interns! of Things has hecome maost trending
in monitoring the solar power plants [17.18] Few works
highlight the use of intclligent Sysiems like recogrition
{echnologies, artificial intelligence, and machine learmng for
addressing the issues in solar [19]

Intelligent sysiems Were seeming 1o have better
gmities than 1o the conventional methods Recently, in
2014 Google has launched the augmented reality (AR}
wearpble smart glass 120 which is more intelligent and its
implication in salar is explored

Objective of this paper 12 to study the applicability and
possihilwies of using augmented reality (AR} sman glasses
for solar power plant operatian and maintcnance. Vanous
sensars and technologics thal are 10 be inegrated with the
smart glasses BIe explored here concerming the solar power
plant

The artiche 15 divided mio six seclions, where the scclion=
Il deals with the hasic information of smart glass and 18
feplures CORCETIING embedded sensors Gection-111 explams
about embedded sensors N smart glass kecpmg the
power plant @5 & gudy  arca Section-1 studics the on
computing technalogees 10 e tegrated with smart phass for
golar power plant otitoring  apphestion Sechion¥
discusees the AR smar glass applicability aind o it enables

(ALY
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Wearable Smart Glass:

)

Features, Applications,

Current Progress and Challenges
Nallapaneni Manoj Kumar', Neeraj Kumar Singh’, V. K. Peddiny

' Depariment of Electrical snd Electronics Engineering, Bharal Institute of Enginednig and Technalogy, Mangatpally. [ srahimpatnum
Ranga Reddy- 401 510, Telangana, India

* Department of Electinical Enginconing, PES College of Engineering, Aurangabad-43 1004, Maharashira, India
Eemail: mallapamends o fEgmicl com paallipanente o iEiooe ong e g con, v Il el v

Absiraci—Among The Tedant inventions, smart glan is one
of the wearalile deviee typicalty referred 1o be su itchable glass
that Is capalbile of handling a wide range ol computing activities
that an ordinary human cannot do. It is the amalgamation of
technulogies that help in converting the trapsparent nature of
the hard plass into the translucent mostly allowing the human
1o machine Interactions. In this paper, insights into the smar
glass and its design factors were highlighted. Moreover, its
featiores mnd various commercially available smart glasses were
carefully wiudicd. Besides {hese, & survey on smarl glass
applicatinns ks made, and various possible new applications
were explored. Unlike the possible spplications, Rumerous
challenges faced by the smart glasses were explored,

Keywords—smurt glass, weafable tevhmalegy, head-mounted
displays, wearable device, swirchable glats, augmented reality,
applications of smart plasses, virtwal reality, smart ploss
applications, seurt plass fewtures, challewges in the smart glass,
srart gplasy design factors.

. INTRODUCTION

Research on developing smart technology & taking its
boom in recent years making the efforts towards enhanced
hidmian Tife: Potential - contributions were reporied in U
liternture on the smart technology developmental activities
Smart technology typically refers 1o the use of information
and communication technology n paraflel 1o the hardware
companents [1-3]. Among the available sman technologes,
the most popular ones are @ smari-watch, smart glass, smar
jacket, smart fabric, smart fashion. smart gaming devices cic
[4] Wearable smart technologies were recently expanded
inta many arcas, especially the industrial, gaming, and
medical scctors in solving issues. The reason for this is the
need for active data collection, processing, decision making
in exccuting the task [5] As a part of this, machine W
machine (M-M), human o machine (H-M) interactions
hecame more popular by overthrowing the human 1o human
(1i-14} interactions

When we see these thiee imeractions, 1€, M-M, H-M,
and H-H, we find many differences in the use of iechnology
10 achicve the objective, use cascs, and product development
In M-M, the interactions will happen between two of morc
machines mostly climinate the need for humanitarian
interventions. Mostly. this would happen with the digital and
putonomous controlled devices or products In H-M. the
interactions will happen between the human to machmes,
allowing the human wotkforce to deliver some mstructiong
in carrying out the task Whereas in the case of H-H. all the
instructions are possible between the workforee. Anong the
theee, the most adopted one in present scenarios is the H-M
With this, research on developing the products and services,
exploration and adoption of its use reloted 1o the human 1o
maehing interactions were being carred oul |6]

TR SR SO T RIS 0 2008 T

Hence, studying the  concepls uhn';.mmuwumc:ﬂiﬂn
techiologies. information technologics, ant=ibeir asociated
lechnologies possible in haman to machine ineractions are
more important. Smart and wearable devices like smart
glasses which relate 10 the above fields ean be given more
i . As per the understanding, they seem 1o have
special femtures that would help in Bnproving the human
worklorce capabilitics. But how far the use of smarl glasses
would be. where and in which sector these umart glasses can
better fit cte, were still being explored.

The study preserted in this paper focuses on the insights
ino he smarl glass with a concentration made on the
available commercial smart glasses, design factors on smar
gluss, features, applications, progress and the.challenges In
short this study aims 1o explore the applications anid
challenges of augmented reality based sman plass

Il IRSIGHTS B0 SMART GLASS

Smart glasses come under the smart device calegory
mostly used for handling the tasks related to human fo
machine interactions. Here, in this section. the insights inlo
the smart glasses were explored concenirating on smarl plass
products, smart glass components. embedded wchnalogies,
and design factors

Fig | Smart gplas indicating s features | 7] [Source Smant Yoo Latba}

A Smart Glass and lis Components

Smart glass is one of the types under the head-mounted
displays (HMIY's). Smar glass is n smarl wearable device
that brings up the Wwearcrs., compuling facilitics, and clients
together for handling the most complex task in a simple
manner (8], With smart glasses, the available information ul
the work site is easily transferred to the controlling amd
central or distributed monitoring Stations. The process ol
information cxchange, information sharing i% dane very
quickly and even can be stored Tor future reference. Fig |
[7] Shows a typical smart glass along wath s features. Ak
per the smart glass &5 shown in Fig. 1. lias Tearures like
Bluctooth, focus camera, onboard ballery pOWST, TRy
storage device, photo and video viewer display, microphione
magnetometer, GFS elc [9-11]
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ABSTRACT
Electrical estimation is pecessary to know the
reguired material and the cost to be incurred on it before
starting a new work because it gives us certainty aboul the
amount of money required, availability of material etc
Work started without the estimating and costing, the work
cannol be completed becmrse it is very difficult to continue
the work due to an instantzneous shoriage of money of
unavailability of materinls. To overcome, by preparing a
detailed report on electrical estimation and costing of
muterials
The main aspd mportant task  iovolved
executing this paper as o cose study is to estimate  the
electrical equipment (Joad) for vanous Rooms i a
building, which ncludes electrical wiring, conductor sizes,
profective devices and cost estimation by implementing with
a software, by considering the standards, rules such as IE
miles (lndian Electricity rules) with latest acts, BEE elc
which is use full for future and gives fruitful results.
Keay Wordy: elecirical estimation and costing, java saflwire
1 INTRODUCTION
Estimation gives approximate matcrials,  imvestment
involved and the time to be taken for completion of
electrification planning to do I
Estimating the materinl cost and the lime
required for completion of the work can help i making
# right and firm decision while making a contract with
any flem. The job of the estimatior is inferconnected with
different aspects of estimation swch as enlisted under
following three headings

1. Estimating the quantity of materials (wire size, length,
and the cost imvalved).

2. Analysis of cost/prnice

Maintaining proper accounts.

lad

1. PURPOSE OF ESTIMATING AND COSTING

It is necessary o know material 1o be used and
the cost o be ncurred on it before starting o new work,
Hence it is very necessary to make a complete report
which will a guide in the successful
implementation of work. It includes a complete
knowledge of the work to be done such ns drawing of
the work, complete details of the necessary materin
with its cost and the sequence of operation to be
performed

acls  as

Estimating is also necessary because it gives
us certninty about the amount required, availability of
materials ete. the work cannot be  completed
successively because it becomes difficul! to continue the
work due 1o instantancous shortage of money or
unavailobility of material.

494

For purchasing the materialy  according 1o
estimating and costing, marketing survey i necoNsary
The estimating and costing have following aims

a) To ensure that the list of materinls |8
comploted before sipging the job so that there
nre very low chances™bl a shortage of any
necessary materinls after starting the work,

b) To ensure that the money is not muisused in the
work under implementation

€) The time is saved i.e., the work is campleted
well in time a8 planned.

The following problems can come in the way of the
work started without estimatmg and coshing:

g} N becomes very difficult to purchase when
materials are not listed due to which the work
i not continued successively
b} The money is misused by purchasing smaller
or excess quantitics of moterials  from the
market dise to which the shortage of money
can cause Lthe stoppoge of work in midway.
¢)  Due to sbove-mentioned hurdles, the work can
take more time for completion and it can affect
the other existing work
Hence, for completion of work within time limit and
without misuse of money, it is necessary to do estimating
and costing prior to starting any work. For electrification of
any building, estimating and costing is necessary The
estimator will make the complete planning of electrification
including designing of wiring. the location of points and
finally preparc o complete estimating and costing report
After the purchase of material according to the estimating
and costing report, the work should be completed under the
supervision of some qualified or permit-holder engineer

3, Essential Elements Of Estimating And Costing

Before any clectrical work s imitiated, the
knowledge of materinls required for that work and the
estimate and cost involved is essential while preparing
design details and the hist of matenal required for that work
The estimator should also know the following details

Specification of materinls.

Latest market cost of matenals

Met Price list.

Calculation of materials and labor cost,
Knowledge of purchase systom.

4, Size & Current Carryving Capacity OF A Wire
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Consumption of Low power Using CMOS VLSI Design in

Modern Trends
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Reseach Scholar at KLEF, Vaddeswaram, ,
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Associate Professor in Bharat Institute of Engineering and Technology,
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ABSTRACT-The revolution of wireless communication,
portable and mobile devices has consistently demanding the
designer to design the device for low power consumption.
Power loss becomes a main parameter of integrated circuits,
particularly for portable  computers and  personal
communication systems. There has been consistent research
and development to improve the power consumption and
performance of the device in various level of abstraction
starting from mask layout — circuit, Gale and Register level- 1o
system level. Various approaches including hardware and
software are identified to design the VLSI Circuit with
minimum power consumption and optimization between the
power and performance. This paper analyzes the main source
of power indulgence in CMOS circuit & their impact,

KEY WORDS: Static dixsipation, Dynamic dissipation,
Power-Delay.

1. INTRODUCTION

Methods: The CMOS control liberalities arc static and
dynamic. At the point when there is no change in rationale.
Dynamic power dispersal happens when there is u change of
rationale from high to low or the other way around. Primiry
wellspring of intensity liberality in chip is because of dynamic
power liberality. The dynamic power s dispersed through
charging. releasing of capacitance.

With coming in semiconductor innovation particularly
over the most recent couple of years there has been
extraordinary upheaval in the field of data and innovation,
Several million of transistor are created in a solitary chip. In
the meantime the intricacy in outlining, testing  and
manufacturing the chip has additionally expanded. The real
stress for the fashioner currently is to upgrade the power
utilization without corrupting the execution.

Dynamic power dissipation is summation of P-switching &
§-short-circuit.

Pswitching = a f Ceff . Vdd®
Sshort-circuit = Isc .Vdd.T.

We introduce the CMOS inverter and observe the various
parameters and their impact in power dissipation.

CMOS Inverter:

Vide

il s
Vin Vout

LR T

Figure.l, CMOS Inverter

Observation of key parameters and their impact on power
and delay for cmos inverter are purposed below based on
simulation

Clock frequency and its impact on power dissipation:
The fundamental dynamic power dissipation equation P=
aCVAF shows that the power dissipation depends on load
capacitance clock  frequency and supply voltage. An
experimental setup fig (2) to show a linear relation between
clock frequency and the power consumption is carried out. We

zsu's RAHUL, K.S BALA MURGAN, A ANENNDHAR
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Performance analysis of 100 kWp grid‘caﬁ’necled Si-poly
photovoltaic system using PVsyst simulation tool
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Abstract

This paper analyzes ihe simulated performance af 100 kKWp grid connected Si-poly photovoltaic system. This study was
conducted 10 evaluate the feasibility of installing & photovoltaic system for supplying the electric load of an cducational institute.
The simulated system compriscs 323 Si-paly PV modules. Each PV module has a rating of 310 Wp. All the Py modules are
arranged In 17 strings, with each string made up of 19 modules in serics. Fout colar inverters, each having 2 rating of 20 kW are
used Tor interconnecting with the grid through a utility meter. The simulation is carried out using PVsyst V6.52 software.
Metconorm 7.1 weather data sets of solar radiation and ambient lemperature from the PVsyst database has been utilized for this
analysis. The simulation results were analyzed for assessing the performance of the photovoliaic sysiem. This includes
evalunting the effective energy output of the PV army, Energy injected into the grid, performance ratio and other nomialized
energy productions per installed KWp. The 100 kWp PV system pencrates 16538 MWh/year, out of which only 161.6 MWh'yer
is injected into the grid. The annual performance ratio is around 80 % and the normalized productions of inverier output or final
system yield ie. useful energy is 4.42 EWh/kWp/day. Finally the loss diagram over the whole year is also compuied

© 2017 The Authors Published by Elsevier Lid

Peer-review under responsibility of the scientific commitiee of the 15t International Conference on Power Engineering,
Computing and CONuol.
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Abstract: Since a long period, Markov models and Markov analysis methods were
consigned to do that list of peculiar but rarely used stochastic modeling techniques, at leas
for reliability and maintainability purposes. The picclamation of IEC standard 61508
Functional Safety of Electrical/ Electronic/ Programmuble Electronic Safety — Related
systems has well rejuvenated Markov analysis by requiring the analysis of various distinct
fanilure modes from a safety perspective. The methods also are receiving significant attention
because today's software tools make computationally complex Markov analyses effortless to
perform than in the past. In this paper Markov analysis is dene to predict reliability of four
test systems by using Isograph Reliability Workbench 13.0 tool.

Keywords: Availability; Reliability; stochastic; Markov approach

1. Introduction

The Relinbility theory is a new scientific discipline which deals with the general regularities to be
observed in the design, experimentation, manufacture and use of system to obtain maximum efficiency
of the systems. The need of obtaining highly reliable system has acquired special importance with the
development of the present-day technology. A complex system becomes unreliable due to Various
reasons. The principal causes of unreliability are design, unknown environmental conditions, lack of
capacity of parts and equipment. As a matter of fact, failure plays a vital role in the realm of reliability.

Copyright @ SSIEEC-2017, Malaysia
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EXPERIMENTAL EVALUATION OF THE INFLUENCE OF PROCESS PARAMETERS ON
SURFACE ROUGHNESS IN COMPONENTS PRODUCED BY 3- D PRINTING (F D M)
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Hyderabad, Telangana State,
* Department. of Mechanical. Engineering, J. N. T. U. H. College of Engineering, Kukatpally, Hyderabad.
' Department. of Mechanical, Engineering, K. L. Deemed to be University, Vaddeswaram, Guntur Dist., A. P

Abstract— Fused Deposition modeling (F D M) is an Additive Manufascturing Technology in which components are produced by
adding of material by layer wise fashion. [t is also called as 3- D Printing Technology and Rapid Prototyping process, and it consumes
very minimum time for the production of any complex component just by creation of CAD maodel in the computer. There are numerous
practical applications for 3- [ Printing Technology in various fields such as Acrospace Technology, Defense sector, Automobile
Industry, Ship bullding factories, eic.. A B 5 plus thermoplustic materiol is used in the Fused Deposition Modelling Technique (FDM),
which is supplied in wire forma and squeezed into the required product by the heated nozzle controlled by the CATALYST software. By
the combination of procesy parameters such a3 model interior, build orientation angle, and direction of rotation using Taguchi L 9
method, n prototype of specimen s modeled using CATIA V 5 and fabricated by Dimension 1200 E 5 model 3- D Printing moachine. The
Surfave Roughness test is camied ot by using Mitoyo Surface Roughness Tester,  Experiments are conducted on 3+ D Printing
machine by varying the Model Interior, Build Orientation Angle and Direction of Rotation. All the 27 fabricated test specimens are
tested for Surface Roughness. The optimum parmmeters of Model Interior, Direction of Rotation and Build Orientation Angle are
obtained after conducting experiments oi the 3- D Printing machine,

Keywords—3-D peinting.F [ M, Model Interlor, Direction of Rotation, Bulld Orientation angle, Catalyst Software, Catin V' 5, Surface
Roijghness.

1. Introduction
For Produet development, digital prototyping is widely

test the components in the laboratory under a large number
of conditions.

used by many manuficturing organizations in the recent
times, in different areas. The main challenge comes after
the product has been digitally prototyped, and tested for
the real world, under virtual conditions; and then in the
manufacturing of the real prototype. There are many
challenges such as maintenance of sufficient levels of the
limits, fits, wlerances, time and costs (tooling design and
manufacturing), time for producing the component for the
first time. For the purpose of prototyping, 3- D Printing
technique is being used in the present days. This method is
also called as Additive Manufacturing process or Rapid
prototyping.

In this process, addition of material is used in order to
build the machine component, which is under
manufaciuring. There is no metal cutting and associated
chips production in 3- D Printing process. In this method,
the required complex shaped components are modeled
using CAD software and stored in .stl file format, which in
turn is loaded into the 3- D Printing machine. The
required components are fabricated automatically with
materials like ABS plastics. [n the process of adopting 3-
D Printing Technology, Fused Deposition Modeling is one
of the impaortant processes that is being currently used by
many Industries and Research Institutes for the purpose of
developing the prototypes for the first time to ensure their
designs, o follow the manufacturing considerations, and to

'Corresponding Author

In this F D M process, one of the important considerations
is 10 evaluate the quality of surface finish of the fabricated
components, The process parameters show significant
effect on the finished product w meet the market
standards. The accuracy of the component is directly
dependent on the quality of the surface and also indirectly
affects life time of the component in long run, The FD M
process is shown in Fig 1.

Fig. 1. F D M Working Principle.
JL Statement OF The Problem

Surface topography of the fabricated component by Fused
Deposition Modelling process depends on the process
parameters availability at the machine, Optimum selection
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ABSTRACT

The thin walled seamless, high  precision ubes
are  produced by progressive, continuous localized
deformation (shear spinning).. The present experimental work,
“Optimizarion of Shear Spinning Parameters and Production
of Seamless Rocket Mator Tube by Taguchi Method", is
performed at 8 D L, Hyderabad, on flow forming machine,
Rocket motor tube {s used as a pressure vessel in various
missiles. It encases  propellant  and plays a vital rle in
missile thrust technology. The tube is supposed to withstand
high temperature and pressure and should have high
mechanical properties, The aim of present research is o
establish optimum process parameters like  joller radius,
stagger. hardnexs and feed to produce precise mean diameter
in revirse shear spinning  rocket motor  tube for pressure
vessel application (n acrospace engineering and missile
technology with minimum cost of experimentation by Taguchi
method. The material chosen for study is SAE 4130 Steel.
Ovality of the tubes, mean diameter, surface finish and
thickness variation were also studied and it is found that feed
rate is SOmm/min for the final pass to flow from the SAE 4130
Steel for obtaining  better  geometry, thickness and mean
diameter,

. LINTRODUCTION:

Flow forming technology has emerged as the most
advanced metal forming technique due o its manifold
advantages over conventional metal forming techniques such
a5 extrusion and tube drawing. Flow forming, an advanced
form of metal spinning, has been used for over 40 years in the
military and aerospace industries. The process has found an
increasing demand in commercial applications in the aviation,
electronics and defense industries where the following features
are needed: hollow symmetrical shapes with relatively close
tolerance control, variable wall thickness und profile,
improved tensile strength and superior surface finishes. Flow
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forming has spread widely since 1950: initially thick pyeq P& o
sauce pans were produced to be used on electric cookers, The gt :
experience gathered showed that this technique could als by '
applied for differemt branches throughout industry, For some iEx
time it had been kept in the background dué to the difficylsy | ;I.-
in recruiting labour. Since muscle power needed 1o camy oy §3 i
the process and hence was confined for long time to e g i
processing of soft matenials, such as non-ferrous memlg -4 @
However, it soon developed again with the introduction of 3%

hydraulic machine with copying attachments, which can ke
operated by unskilled labour. For cenain deformation metd
spinning 1s superior 1o all other possible methods irespective -
of the quantities involved. Modern spinning machines provide 48 1
high forming forces. These machines helped in processing o
stronger materials such as steels, light, medium, and eves J%.

X

heavy gauge material and cast, forged or machined preforme 8
Mechanization of the spinning process has led 1w ih
cvaluation of flow tuming and flow forming. This chip s 8
metal forming technique has gained increasing importance 45,
especially over the past two decades.

This [orming technique offers significant advantages is
comparison with conventional production techniques. Such & &
spinning, deep drawing, rounding circular bodies Wi |5
subsequent welding etc. These advantages are particulary
pronounced when components are to be produced in small
medium size batches due to relatively lower tooling costs it
other process such as deep drawing, the other advantages ar& |

Low production cost, Highly Precise, seamless
construction to net shapes

Improved mechanical properties, Tubular, conical &

contoured geometry Uniform axially-directional, und stable
grain micro structure,

Very high diameter-to-length ratio, Repeatable accurcy
part-to-part & lot-to-lot

Very little wastage of material, excellent surface finishes:
nocurate componenis,
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ABSTRACT

Generally an elevator is defined as Lifting device
consisting of a platform or cage that is ruised and
lowered mechanically in n vertical shaft in order to
move people from one Moor to another in a building.
The function of this kind of elevator is simple and we
fuund these elevatars  in working everywhere in the
maodern soclety. Here the concept is very different, in
addition to the normal function, o special feature I
incorporated in the system such that the machine
carries the people in horizontal direction also, which
is quite useful for many groups of people 1o cross the
busy roads. People like physically handicapped, alid
aged people, and children's can utilize these types of
clevators. There by this project work is taken up and
decided to construct one prototype model, to prove
the concept practically By using a simple telescopic
slide guide ways on which elevator cabin moves and
motors for mechanical movements for vertical und
horizontal motions of elevator eabin.

Keywords: Micro Controller(ATMEL 8951) , Linear
Telescopic Guide ways, 12V DC Motors, Relays,
Limit switches..

LINTRODUCTION

Elevators play an important part of our daily lives.
But almost all elevators world wide, more than
999 they are in.nse today are designed to carry the
people in vertical diréction. Only few clevators

- designed for special purposes can mave in different

directions, the hidden technology involved in these
elevators is not popular, there by this project work
is taken up to high light this technology. To prove
the concept practically, a proto type module is
constructed using simple technology for the live
demonstration, The main objective of the project is
to develop a hardware prototype and software to
simulate the multi-functional elevator system,
which is quite useful for the people for crossing the
railway tracks at railway stations.and for crossing
the busy Roads.

NCe-TIME'16

In 1853, American inventor Elisha Otis showed the
world a safe machine powered elevator. The Otis
Company started manuficturing elevators in 1861
that were steam powered

1 EXPERIMENTAL SETUP

The major components of the “Multifunctional
Elgvator” are Linear telescopic guide ways for
vertical and horizontal motion of elevator cabin .
Gear reduction mechanism  for  converting
rotational motion into linear motion -rack and
pinion mechanism, 12V DC Motors , Relays for
guiding motors. ATMEL $9C51 microcantroller s
used as control system of the clevator. The
software of the élévator system is to control the
overall elevator system and its algorithm. As for
the hardware prototype, it is used to simulate the
elevator system with three motors to control the
movement and motion of the elevator in vertical
and horizontal directions, Push buttons to act as
input requests from passengers of the elevator from
one side to other end, Limit switches are used and
they are arranged at various points of mechanical
structure to identify the position of the elevator.

1. DESKIN OF MICROCONTROLLER

Ihe heart of the project work is microcontroller
unit; it is designed with 89C51 ATMEL chip.
These days there is no such electronic or electrical
device that functions without microcontroller; we
are living in the Embedded World surrounded with
many embedded products designed with much
varety of microcontroller chips produced by
different companies. Our daily life largely depends
on the proper functioning of these gadgets.
lelevision, Radio, CD player, Washing Machine,
Microwave Owven and many more house hold
gadgets, and Card readers, Access Controllers,
Palm devices of our work space enable us to do
many of our tasks very effectively. Apart from ull
these, many controllers embedded in ofir car, which
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Protection of Crowded Sport Arenas, Public Meetings and VVIP Convoys from

Remotely Controlled Improvised Explosive Devices (RCIEDs)
Prof.G.Kumaraswamy Rao

ABSTRACT:

Improvised Explosive Devices (IEDs) or Remotely Controlled Improvised Explosive Devices (RCIEDs) is a
homemade bomb assembled by terrorists or an anti national group or non state actors, [IED/RCIED is the
most dreaded weapon in the hands of terrorists and feared by the democratically elected governments across
the world and by the military armed forces. It is easy to make an IED. Only Improvised material commonly
available in local market is necessary. But to prevent [ED from exploding, highly sophisticated technologies
are required for detecting, locating and muting an I[ED/RCIED.

"\ Tens of thousands of innocent civilian lives were lost across the world due to IED explosions and more than
I5 times of this number were maimed. IEDs have destroyed number of military vehicles and damaged
valuable infrastructure during the Middle East and Afghan wars. Statistics showed that in Iraq and Afghan
war, 63% of coalition forces deaths occurred due to RCIEDs. An IED/RCIED consists of (i) An initiator (ii)
Switch (activated locally or remotely) (iii) Main charge (main explosive material) (iv) Power source and (v)
Container.

The tutorials deals with (i) Composition of an IED/RCIED (ii) Detection (iii) Muting (jamming). RCIED
exploded in crowded places like sports arenas | public meetings etc. cause maximum casualties, Countering
them requires special innovative technologies like using Remotely piloted vehicles ete. Countering IED
attack is the most challenging task, which the organized military and established governments are facing
today. In spite of pumping billions of dollars into research, the effective solution still remains elusive.
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Innovative Techniques in Protective
Technologies to Detect and Mute RCIEDs
(Radio Controlled Improvised Explosive
Devices)
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Abstraci— Improvised Explosive Device (IED) also ealled
Rondside bomb is a dreaded weapon feared by Governments, Law
enforcing authorities, eitisens of every country, and military
forces, When an IED becomes Remotely Controlled 1EDs
(RCIEDs) it Lecomes more extremely dangerous, These devices
are uved by lnsurgents, fervorists, extremists, naxalites ole,
Present RCIEDs in thelr various forms b posing » significant
thrent to civillan security, sustsinabile development, human rights
and humanktarinn operations,  The pala and agony of humans
when their brend winners loose thele lves or limbs because of
blasts bs quite unfathomuble. 1EDs kill old, young, children,
woman and armed personnel all alike, All countries of the world
are suffering from the menance of RCIEDs, especially in Irag,
Afghanistan, Chechnyn (Russin, USA, Libya, Srilanka, Pakistan,
Indonesia, Philippines, India and many more countries. Statistics
show in lrng and Afghanistan 63% of coalition forces death
pecurred due to IEDS/RCIEDs, In past two years USA alone spent
12.5 billlon dollars on researeh for countering IEDs. It is an irony
that 1EDs are primitive in technology, but demands high complex
technologles for detecting, locating and preventing them from
explosion, In the present paper the innovative technologies used
for detection and preventing blasts are explained with focus on
future trends in countering the RCIEDs.

Index Terms— IED-Improvised Explasive Device, Detection and
Muting, Remotely Controlled Improvised Explosive Device (RCIEDs)
Countering RCIED,

l. HISTORY

he series of bomb blasts that rocked various locations in

India and across the world, once again raked up the painful

and ugly memories of bomb blasts (to citizens of
Hyderabad) that took place in (i) Dillsukhnagar on 21 Feb 2013
(13 innocent civilians killed injured 84) (ii) Lumbini Park and
Gokul Chat Bhandar on 25 August, 2007 (42 people died
injured 54) (iii) Mecca Masjid on 18 May 2007 (9 killed and
50 injured). IED blasts across the globe have increased in
recent times from 1 to around 30 per month, In last 3 years the
total no. of innocent civilians killed due to IEDs has gone up to
10,850 and 29,155 were incapacitated with injuries. This
number does not include the military allied troopers who died
in the war against Iraq and Afghanistan. Statistics show in Irag
63% and Afghanistan 66% coalition force’s death occurred due

to IED blasts. No wonder USA alone has spent 12.5 Billion
dollars (75 thousand crores of Rs) on research in last two years
to develop technologies to counter IEDs. Unfortunately no full
proof effective technology has evolved to detect, locate and
prevent the blasts from 1EDs. The suicide [ED blast on 21 May
1991, at Sriperumbudur in Tamilnadu, killing our Ex. Prime
Minister Sri Rajiv Gandhi, totally changed the history of India.
Other most dreaded 1ED blasts which are remembered even
today are (i) 19 April 1995, at Oklahoma in USA, 169 civilians
died. Ammonium Nitrate fertilizer is used in the blast (i) 11
March 2004, 10 IED explosions rocked the city of Madrid
(Spain) 191 persons died in the train attacks and more than
1800 injured. (iii) 7 July 2005, London IED attack, on
transportation systems, 52 civilians died. All these incidents
have shown that the perpetrators of this crime are able to strike
at will and at their chosen places.

1. INTRODUCTION

IEDs are preferred by insurgents because; (i) Insurgents
know that they cannot win a conventional war. They are also
aware that they are fighting with a strong mighty military force
which is technologically superior. Their numerical strength is
far less than the opponent and they have very little financial
resources. Insurgents are fighting an Asymmetric war. They
resort to use of IED to destabilize the political will of the
opponent, ii) Extremists, disgruntled persons who do not have
faith in democratic institutions use IEDs in busy populated
places to create fear and confusion in the minds of civilians.
More casualities bring them more publicity from media. iii)
Insurgents want to score over propaganda points to demonstrate
to the world the existence and the faith in their doctrine.

Some of the advantages of 1EDs are (i) They are easy to make.
All components required to make an [ED are available in
commercial market. The container where the explosive is
placed can be an item as common as a plastic pipe, pressure
cooker or an emptied gas cylinder or a brief case. (ii) 1EDs are
cheap, light weight and technically simple to assemble. A
trained illiterate can also make an IED. All one need is an
explosive, a detonator, a switch (controlled by a digital watch,
or remotely controlled by a Electronic Door Bell, or a
sophisticated cell phone or a children’s electronic toy), a
battery and a container. (iii) Implanter of IED in most cases go




