
Sl. No.

Name of the teacher
Title of the book/chapters  

published
Title of the paper

Title of the proceedings 
of the conference

Name of the 
conference

National / International
Year of 

publicatio
n

ISBN/ISSN number of 
the proceeding

Affiliating 
Institute at the 

time of 
publication 

Name of the 
publisher

CIVIL

1

SUJIT KUMAR 
PRADHAN

5th International symposium on 
asphalt pavement & 

environment, Lecture notes in 
Civil Engineering, 

Impacts of recycling agent on 
superpave mixture containing 

RAP.

Proceedings of the 5th 
International Symposium 
on Asphalt Pavements & 

Environment (APE)

International 
Airfield and 

Highway 
Pavements 

Conference 2019

INTERNATIONAL 2020

ISBN-978-3-030-
29779-4 

https://link.springer.c
om/chapter/10.1007/9
78-3-030-29779-4_24

 Springer Nature, 
Switzerland

2

SUJIT KUMAR 
PRADHAN

Lecture Notes in Civil 
Engineering, Springer

Effect of Softer Binder on 
Bituminous Mixture Containing 

Reclaimed Asphalt Pavement 
(RAP) Material

International Conference 
on Recent Developments 

in Sustainable 
Infrastructure: Research 
and Practices (ICRDSI 

2020),

ICRDSI 2020 INTERNATIONAL 2020

ISBN-978-981-16-
7509-6 

https://link.springer.c
om/chapter/10.1007/9
78-981-16-7509-6_6

KIIT

3

A. K. Bhoi,J. N. Mandal, 
A. Juneja

Advancements in Unsaturated 
Soil Mechanics, CHAPTER - 
Feasibility Study of Bagasse 

Ash as a Filling Material

Feasibility Study of Bagasse Ash 
as a Filling Material

Proceedings of the 3rd 
GeoMEast International 
Congress and Exhibition, 

Egypt 2019 on 
Sustainable Civil 

Infrastructures – The 
Official International 
Congress of the Soil-
Structure Interaction 

Group in Egypt (SSIGE)

GeoMEast 2019. 
Egypt

INTERNATIONAL 2020

Print ISBN: 978-3-030-
34205-0,  Electronic 

ISBN: 978-3-030-
34206-7 

https://link.springer.c
om/chapter/10.1007/9
78-3-030-34206-7_7

IIT Bombay
Springer 

International 
Publishing

4

Sahu, S. K., and Sahoo, 
D. R.,

Monotonic Behavior of Rc 
Beams With High-Strength Steel 

Shear Stirrups” 

fib Symposium 22-24 
Nov, 2020 Sanghai China.

INTERNATIONAL 2020 Page no.634-639 IIT DELHI Sanghai China.

5

PRATIK ACHARYA, 
T.K. NATH, RAMBABU 

NIMMA

LECTURE NOTES IN 
INTELLIGENT SYSTEMS , 

ICIMIB 2020

Sediment rating curve and 
sediment Concentration 

Estimation for Mahanadi river.

Intelligent Systems, 
Springer Link

ICMIB 2020 INETRNATIONAL 2020

PAGE-95-104,ISBN: 
978-981-33-6081-5 

https://link.springer.c
om/chapter/10.1007/9
78-981-33-6081-5_9

IGIT Sarang, 
SPRINGER, 

LNNS-VOLUME 
185

ELECTRICAL

6

Dr. Bibhu Pasad 
Panigrahi

Recent Advances in Power 
Electronics and Drive

Genetic Algorithm Optimized 
Direct Torque Control of 
Mathematically Modeled 

Induction Motor Drive Using PI 
and Sliding Mode Controller

International 2020

ISBN-978-981-15-
8585-2  

https://link.springer.c
om/chapter/10.1007/9
78-981-15-8586-9_32

IGIT, Sarang Springer Nature

3.4.4 Number of books and chapters in edited volumes/books published per teacher during the last five years (5)
3.4.4.1: Total number of books and chapters in edited volumes / books published, and papers in national/international conference-proceedings year wise during last five years 



7

Dr. Bibhu Pasad 
Panigrahi

Regulated Soft-Switching Power 
Supply Using Buck-Boost 

Converter

Computational 
Intelligence for Smart 

Power System and 
Sustainable Energy 

(CISPSSE),International 
Conference on

Computational 
Intelligence for 
Smart Power 
System and 
Sustainable 

Energy 

International 2020

10.1109/CISPSSE4993
1.2020 

https://ieeexplore.ieee.
org/document/921224

5

IGIT, Sarang IEEE

8

Dr. Pranati Das

Heading plane Control of an 
Autonomous Underwater 

Vehicle: A novel Fuzzy and 
Model Reference Adaptive 

Control Approach

2020 Third International 
Conference on Advances 

in Electronics, 
Computers and 

Communications 
(ICAECC)

2020 Third 
International 

Conference on 
Advances in 
Electronics, 

Computers and 
Communications 

(ICAECC)

International 2020

ISBN-978-1-7281-
8045-8  

https://ieeexplore.ieee.
org/document/933949

5

IGIT, Sarang IEEE

9

Dr. Pranati Das
Advances in Intelligent Systems 
and Computing ((AISC,volume 

1053)

Automatic Extraction of Vessels 
from Newly Accessible Dataset

Soft Computing: Theories 
and Applications

Soft Computing: 
Theories and 
Applications

International 2020

ISBN-978-981-15-
0750-2 

https://link.springer.c
om/chapter/10.1007/9
78-981-15-0751-9_105

IGIT, Sarang Springer Nature

10

Dr. Pranati Das
 Lecture Notes in Electrical 

Engineering ((LNEE,volume 
665)

A Novel Low Contrast Image 
Enhancement Using Adaptive 

Multi-Resolution Technique and 
SVD

Advances in Electrical 
Control and Signal 

Systems

Advances in 
Electrical Control 

and Signal 
Systems

International 2020

ISBN-978-981-15-
5261-8 

https://link.springer.c
om/chapter/10.1007/9
78-981-15-5262-5_79

IGIT, Sarang Springer Nature

11

Dr. Pranati Das
Lecture Notes in Networks and 
Systems ((LNNS,volume 109)

Dictionary Design for Block-
Based Intra-image Compression

Advances in Intelligent 
Computing and 
Communication

Advances in 
Intelligent 

Computing and 
Communication

International 2020

ISBN-978-981-15-
2773-9 

https://link.springer.c
om/chapter/10.1007/9
78-981-15-2774-6_27

IGIT, Sarang Springer Nature

12

Dr. Rabindra Behera
Regulated Soft-Switching Power 

Supply Using Buck-Boost 
Converter

2020 International 
Conference on 
Computational 

Intelligence for Smart 
Power System and 
Sustainable Energy 

(CISPSSE)

2020 International 
Conference on 
Computational 
Intelligence for 
Smart Power 
System and 
Sustainable 

International 2020

ISBN-978-1-7281-
7275-0 

https://ieeexplore.ieee.
org/document/921224

5

IGIT, Sarang IEEE

MECHANICAL

13

 Sudhanshu Bhushan 
Panda, Antaryami 
Mishra, Narayan 
Chandra Nayak

AI in Manufacturing and Green 
Technology: Methods and 

Applications

Design for manufacturing of 
automotive components: A 

Knowledge based integrated 
approach

International 2020
ISBN 9781003032465,   
doi.org/10.1201/97810

03032465.
IGIT Sarang Taylor & Francis

14

Supriya Sahu, B.B. 
Choudhury

Advances in Intelligent System 
and Computing, Soft 

Computing in Data Analytics 

Dynamic behavior analysis of an 
industrial robot using FEM

Springer,Book Chapter 2019 International
https://link.springer.c
om/chapter/10.1007/9
78-981-13-0514-6_20

15

Supriya Sahu, B.B. 
Choudhury

Computational Intellisence in 
Data Mining

PSO based 
p+F14+C13:E16+C12:E16+F14

+C13:E16+C13:E16
Springer,Book Chapter ICCIDM,2019 International



16

Dr. B.B.Choudhury
Learning and Analytics in 

Intelligent Systems 

Autonomous Track Designing 
Approach in a Settled and 

Unsettled Environment

Applications of Robotics 
in Industry Using 

Advanced Mechanisms

ARIAM: 
International 

Conference on 
Application of 

Robotics in 
Industry using 

Advanced 

International 2020

978-3-030-30273-3 
https://link.springer.c
om/chapter/10.1007/9
78-3-030-30271-9_20

IGIT Sarang Springer

17

Dr. B.B.Choudhury
Learning and Analytics in 

Intelligent Systems 
Kinematics Analysis of a 6-DOF 

Industrial Robot

Applications of Robotics 
in Industry Using 

Advanced Mechanisms

ARIAM: 
International 

Conference on 
Application of 

Robotics in 
Industry using 

Advanced 

International 2020

978-3-030-30273-3 
https://link.springer.c
om/chapter/10.1007/9
78-3-030-30271-9_30

IGIT Sarang Springer

18

Dr. B.B.Choudhury
Learning and Analytics in 

Intelligent Systems 

FPGA Implementation of 
Modified Swarm Optimization 
Based Control Strategy for a 

Mobile Robot

Applications of Robotics 
in Industry Using 

Advanced Mechanisms

ARIAM: 
International 

Conference on 
Application of 

Robotics in 
Industry using 

Advanced 

International 2020

978-3-030-30273-3 
https://link.springer.c
om/chapter/10.1007/9
78-3-030-30271-9_26

IGIT Sarang Springer

19

Dr. B.B.Choudhury
Robotic Systems: Concepts, 
Methodologies, Tools, and 

Applications

Fuzzy Logic Based Path 
Planning for Industrial Robot

International 2020

978-1-799-81754-3 
https://www.research
gate.net/publication/2
84887204_Implement

ation_of_Fuzzy-
Based_Robotic_Path_

Planning

IGIT Sarang IGI Global

20

Dr. B.B.Choudhury
Advances in Intelligent Systems 

and Computing

An effective trajectory planning 
for a material handling robot 

using PSO algorithm

Computational 
Intelligence in Data 

Mining
ICCIDM 2018 International 2020

978-981-13-8676-3 
https://link.springer.c
om/chapter/10.1007/9
78-981-13-8676-3_7

IGIT Sarang Springer

21

Dr. B.B.Choudhury
Advances in Intelligent Systems 

and Computing
PSO Based Path Planning of a 

Six-Axis Industrial Robot

Computational 
Intelligence in Data 

Mining
ICCIDM 2018 International 2020

978-981-13-8676-3 
https://link.springer.c
om/chapter/10.1007/9
78-981-13-8676-3_19

IGIT Sarang Springer

22

Dr. B.B.Choudhury
Advances in Intelligent Systems 

and Computing
Selection of Industrial Robot 
Using Fuzzy Logic Approach

Computational 
Intelligence in Data 

Mining
ICCIDM 2018 International 2020

978-981-13-8676-3 
https://link.springer.c
om/chapter/10.1007/9
78-981-13-8676-3_20

IGIT Sarang Springer

23

Mr. P.R.Dhal
Learning and Analytics in 

Intelligent Systems 

Fabrication and Study of 
Mechanical Properties of 

Human Hair Reinforced Linear 
Low Density Polyethylene 

Composite

Applications of Robotics 
in Industry Using 

Advanced Mechanisms

ARIAM: 
International 

Conference on 
Application of 

Robotics in 
Industry using 

Advanced 

International 2020

978-3-030-30273-3  
https://link.springer.c
om/chapter/10.1007/9
78-3-030-30271-9_3

IGIT Sarang Springer



24

Mr. M.K.Muni
Innovative Product Design and 

Intelligent Manufacturing 
Systems

Path Planning of the Mobile 
Robot Using Fuzzified Advanced 

Ant Colony Optimization

Lecture Notes in 
Mechanical Engineering

 ICIPDIMS 2019 International 2020

978-981-15-2696-1 
https://link.springer.c
om/chapter/10.1007/9
78-981-10-8055-5_13

IGIT Sarang springer

25

Dr. D.K.Behera
Advances in Intelligent Systems 

and Computing 

Shifted Peterson Network: A 
New Network for Network-on-

Chip

Computational 
Intelligence in Pattern 

Recognition
CIPR 2019 International 2020

978-981-13-9042-5 
https://link.springer.c
om/chapter/10.1007/9
78-981-13-9042-5_51

IGIT Sarang springer

26

Dr. S Sahu
Advances in Intelligent Systems 

and Computing
PSO Based Path Planning of a 

Six-Axis Industrial Robot

Computational 
Intelligence in Data 

Mining
ICCIDM 2018 International 2020

978-981-13-8676-3 
https://link.springer.c
om/chapter/10.1007/9
78-981-13-8676-3_19

IGIT Sarang Springer

27 Dr. S Sahu
Robotic Systems: Concepts, 
Methodologies, Tools, and 

Fuzzy Logic Based Path 
Planning for Industrial Robot

International 2020 978-1-799-81754-3 IGIT Sarang IGI Global

28

Dr. R.N.Sethi Materialstoday Proceedings
Study of Dry-Sliding Wear 

Behaviour of Cu-SiCp Metal 
Matrix Composites

International 2020

https://www.sciencedi
rect.com/science/articl
e/abs/pii/S2214785320

301759

IGIT Sarang Elsevier

29

Mr. G K Ghosh Materialstoday proceedings
Numerical simulation of weld 

nugget in resistance spot 
welding process

International 2020

https://www.sciencedi
rect.com/science/articl
e/abs/pii/S2214785320

335999

IGIT Sarang Elsevier

30

Mr. G K Ghosh Materialstoday proceedings

Rheological properties analysis 
of MWCNT/graphene hybrid-

gear oil (SAE EP-90) 
nanolubricants

International 2020

https://www.sciencedi
rect.com/science/articl
e/abs/pii/S2214785320

317636

IGIT Sarang Elsevier

31

Mr. Sudhanshu Bhushan 
Panda

AI in Manufacturing and Green 
Technology: Methods and 

Applications

Design for manufacturing of 
automotive components: A 

Knowledge based integrated 
approach

International 2020

ISBN 9781003032465,   
doi.org/10.1201/97810

03032465. 
https://link.springer.c
om/chapter/10.1007/9
78-981-15-2696-1_10

IGIT Sarang Taylor & Francis

32
Mr. D. Nayak

Lecture Notes in Mechanical 
Engineering 

Dynamic Stability Analysis of an 
Asymmetric Sandwich Beam on 

a Sinusoidal Pasternak 

Innovative Product 
Design and Intelligent 

Manufacturing Systems
ICIPDIMS 2019 International 2020 978-981-15-2696-1 IGIT Sarang springer

33

Mr. D. Nayak
Lecture Notes in Mechanical 

Engineering 

Static Stability Investigation of 
an Asymmetric Sandwich Beam 

in Temperature Environment

Advances in Mechanical 
Engineering

ICRIDME 2018 International 2020

978-981-15-0124-1 
https://link.springer.c
om/chapter/10.1007/9
78-981-15-0124-1_107

IGIT Sarang springer

CHEMICAL



34

Dr. H. Sutar, R. Murmu

High Density Polyethylene 
(HDPE) and polypropylene (PP) 

blend: An Experimental 
Approach

New Advances in 
Materials Science 
and Engineering

2019
ISBN(Print): 978-93-

89246-08-7

35

Dr. H. Sutar, Prof. D. 
Roy, Prof. S. C. Mishra 

and R. Murmu

Study of Sliding Wear Behavior 
of Plasma Sprayed Red Mud 
Composite Coatings on Mild 

Steel

Book Publisher
ISBN (Print): 978-93-

89816-04-4

Metallurgy

36

J.Pany, R.K.Barik, 
S.K.Sahoo, S.C.Patnaik, 
J.Majhi, A.B.Pattnaik

Mathematical modeling for the 
prediction of wear rate of Al-
12.6Si/TiB2 in situ  composites

Materials Today: 
Proceedings (2020).

ICPCM International 2020

https://doi.org/10.1016
/j.matpr.2020.03.493 

https://www.sciencedi
rect.com/science/articl
e/abs/pii/S2214785320

322744

NIT Rourkela Elsevier

37

P Nayak, AK Biswal, SK 
Sahoo

Processing and characterization 
of Fe-35Mn biodegradable 

metallic materials

Materials Today: 
Proceedings (2020).

ICPCM International 2020

https://doi.org/10.1016
/j.matpr.2020.02.966, 
https://www.sciencedi
rect.com/science/articl
e/abs/pii/S2214785320

317569

NIT Rourkela Elsevier

38

Sandeep K.Sahoo, 
B.Sarangi, S.C.Patnaik, 
Jogendra Majhi, Asutya 

K.Biswal, Bhabani 

Studies on in-situ TiB2 
reinforced Al-Si alloys 

synthesized by stir casting 
method

Materials Today: 
Proceedings (2020).

ICPCM International 2020

https://www.sciencedi
rect.com/science/articl
e/abs/pii/S2214785320

318952

NIT Rourkela Elsevier

39

A.B. Pattnaik and B.B. 
Jha

Acoustic Emission during tensile 
deformation of 2.25Cr-1Mo steel

Proceedings of the 3rd 
Asian Symposium on 

Materials & Processing 
ASMP 2012, IIT Madras, 
Chennai, 30-31, August 

2012

Accepted for 
publication as 

conference 
proceeding

International 2020

https://www.sciencedi
rect.com/science/articl
e/abs/pii/S0921509316

300065

 IIT Madras

40

I Tripathy, SP Rout, M 
Mallik

Effect of temperature and 
pressure on diffusivity of nitinol 

pellet bonded with steel plate

Materials Today 
Proceeding(2020)

ICPCM International 2020

https://doi.org/10.1016
/matpr.2020.02.892 

https://www.sciencedi
rect.com/science/articl
e/abs/pii/S2214785320

316825

NIT Rourkela Elsevier

41

J. Parida, S. C. Pattnaik, 
S. C. Mishra, A. Behera

Effect of heat treatment on wear 
behaviour of Al-7 wt%Si- X 

wt% Mg alloys

Materials Today 
Proceeding(2020), 

Volume 33, Part 8, 2020, 
Pages 4976-4980

ICPCM International 2020

https://doi.org/10.1016
/j.matpr.2020.02.828 

https://www.sciencedi
rect.com/science/articl
e/abs/pii/S2214785320

316187

NIT Rourkela Elsevier

ETC



42

 BIKASH CHANDRA 
SAHOO

DESIGN AND VALIDATION 
OF AN ANTENNA ARRAY 

FOR CRAN APPLICATIONS

DESIGN AND 
VALIDATION OF AN 

ANTENNA ARRAY FOR 
CRAN APPLICATIONS

2020 IEEE 
International 

Conference for 
Convergence in 

Engineering

International 2020

978-1-7281-7340-5 
https://ieeexplore.ieee.
org/abstract/documen

t/9290665

I.G.I.T., 
SARANG

IEEE

43

DEBAPRIYA PARIDA

Real-time Environment 
Monitoring System using 

ESP8266 and ThingSpeak on 
Internet of Things Platform

Intelligent Computing 
and Control Systems 

(ICCS), 2019 
International Conference 

on

 2019 
International 

Conference on 
Intelligent 

Computing and 

International 2020

Electronic ISBN:978-1-
5386-8113-8 

https://ieeexplore.ieee.
org/document/906545

1

IGIT, Sarang IEEE

44

Dillip Dash
Design and Validation of an 

Antenna Array for Cloud Radio 
Access Network Application

International 
Conference for 
Convergence in 

Engineering 

 International 2020

978-1-7281-7340-5 
https://ieeexplore.ieee.
org/abstract/documen

t/9290665

IGIT Sarang IEEE

45

Kodanda Dhar Sa
Design and Validation of an 

Antenna Array for Cloud Radio 
Access Network Application

International 
Conference for 
Convergence in 

Engineering 

 International 2020

978-1-7281-7340-5 
https://ieeexplore.ieee.
org/abstract/documen

t/9290665

IGIT Sarang IEEE

46

Soumya Ranjan Mishra
Design and Validation of an 

Antenna Array for Cloud Radio 
Access Network Applications

IEEE 
International 

Conference for 
Convergence in 

International 2020
https://ieeexplore.ieee.
org/abstract/documen

t/9290665
VSSUT, Burla IEEE

47

Dr.(Mrs)Urmila Bhanja

Lecture Notes on Data 
Engineering and 

Communication Technologies 
book series(LNDECT,volume 

37)

Analysis of different channel 
models in FSO

International 
conference on 

data science and 
management,ICD

SM-2019

International 2020

Print ISBN : 978-981-
15-0977-3                     

Online ISBN :978-981-
15-0978-0 

https://link.springer.c
om/chapter/10.1007/9
78-981-15-0978-0_35

IGIT Sarang Springer

48

Dr.(Mrs)Urmila Bhanja  Lecture Notes on Data 
Engineering and 

Communications Technologies

PDF Analysis of Different 
Channel Models in FSO 

International 2020

Print ISBN
978-981-15-0977-3 

https://link.springer.c
om/chapter/10.1007/9
78-981-15-0978-0_35

Springer

49

Dr.(Mrs)Urmila Bhanja
Advances in Intelligent Systems 

and Computing

Some Routing Schemes and 
Mobility Models for Real 

Terrain MANET
2020

Print ISBN978-981-15-
1883-6 

https://link.springer.c
om/chapter/10.1007/9
78-981-15-1884-3_49

Springer

50

Dr.(Mrs)Urmila Bhanja
3D Waveguides for Nano 

Photonic Application
ICNNEE 2020

https://dx.doi.org/10.2
139/ssrn.3517742

51

Dr.(Mrs)Urmila Bhanja

 Lecture Notes on Data 
Engineering and 
Communications 

Technologies ((LNDECT,volume 

Investigation of Graphene 
Nanoparticles in a 

Nanocomposite Film via 
Photonic Crystal Fiber Through 

2020

Print ISBN978-981-15-
0977-3 

https://link.springer.c
om/chapter/10.1007/9

Springer



52

Dr.(Mrs)Urmila Bhanja

Energy Efficiency and BER 
analysis of Concatenated FEC 

Coded MIMO-OFDM-FSO 
System

International 2019

Electronic ISBN:978-1-
6654-0239-2 

https://ieeexplore.ieee.
org/document/971665

6/figures#figures

IGIT Sarang IEEE

53

Dr.(Mrs)Urmila Bhanja
Energy saving Techniques for 

impairment aware future 
backbone all optical networks

E-Odisha Summit National

https://www.sciencedi
rect.com/science/articl
e/pii/S1389128617300

762

IGIT Sarang

CSE

54

Prahallad Kumar Sahu; 
Ramesh kumar Sahoo; 

Nilambar Sethi; Srinivas 
Sethi

2020 International Conference 
on Computer Science, 

Engineering and Applications 
(ICCSEA)

Emotion Classification Based 
On EEG Signals In a
Stable Environment

2020 International 
Conference on Computer 
Science, Engineering and 
Applications (ICCSEA)

National 2020

Electronic ISBN:978-1-
7281-5830-3 

https://ieeexplore.ieee.
org/document/913296

6

IEEE
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Abstract—Change in frequency with load is a great 
concern. In this paper a load frequency problem is address by 
taking two area power systems with hydro and wind power 
plant in each unit with PID/PI-PD. Then RFB and UPFC are 
introduced in the system to improve the system performance. 
In all the cases PID/PI-PD controller is used and the 
parameters of controller, RFB and UPFC are tuned using 
Differential Evolution (DE) algorithm. The whole system is 
design in MATLAB/SIMULINK model; different load pattern 
is applied in place of step load and pulse load results show that 
with PI-PD controller the improvement of system occurs in 
terms of deviation of frequency and tie line power. 

Keywords— Load Frequency Control (LFC); Proportional 
Integral - Proportional Derivative (PI-PD); Unified Power Flow 
Controller (UPFC); Redox Flow Battery (RFB) 

I. INTRODUCTION

The increasing demand of load forced to install more 
generators, as most of the power generating through thermal 
power plant leads to burning of more fuel hence 
environment pollution. The fossil fuel energy is limited 
which force to think about the renewable energy sources. 
One of such energy is wind energy which can contribute a 
good amount of power to the grid. But the disadvantages 
with the wing energy that the speed throughout the year is 
not constant lead to design of automatic voltage regulator, 
controller and better optimization technique. Till now so 
many paper has been published taking thermal power 
systems. But in the different state of India where coal 
energy is not available but hydro energy is plenty available 
we can thing about synchronizing hydro and wind energy 
and supply the energy to the consumers. Again such type of 
systems can be interconnected by tie line so the reserve 
capacity can be reduce and can supply deficit power to the 
needed area. In the load frequency control problem the area 
control error is fed to the controller to minimize the 
frequency and tie line power deviation [1-2]. In this paper a 
two area power system with hydro and wind power plant in 
each area is taken with PID/PI-PD controller. The proposed 
model is design in MATLAB/SIMULINK with PID 
controller, where the parameters are tuned using DE 
algorithm. As we know if there is any mismatch occurs in 
between generation and demand  leads to change in 
frequency. And if the deviation is large the system may 
collapse [3-4]. This problem can be minimized by installing 

fast acting energy storage devices. But installing such 
devices in all the units make the system price increase. So 
different power electronic devices can be installed in the 
power system to increase the power transmission capability 
[5-7].

II. DESCRIPTION OF SYSTEM 
In this paper a two area power system with hydro and 

wind power plant in each area is taken for simulation study. 
Further a RFB and UPFC is connected in each area and 
performance of the system is analyzed.  

A. Modelling of Hydro power plant 
The Hydro unit; consisting of governing system, turbine, 

generator and load are design using SIMULINK by transfer 
function of the corresponding equations [8].

B. Modelling of RFB 
The RFB provides better energy storage function 

compare to SMES. Its operation is simpler at normal 
temperature and losses are very small. Its mathematical 
representation shown in equation (1)

)(
1

sF
sT

K
P

RFB

RFB
RFB                              (1) 

C. Modelling of UPFC 
 There are different types of FACTS device used in 
the power system to improve the flow of power, transient 
stability and reduced oscillations in transmission line. The 
UPFC is one of the most important FACTS devices that 
used in series with the tie-line in a two area multi unit power 
system and its mathematical representation shown in 
equation (2).  

     )(
1

1
)( sF

sT
sP

UPFC

UPFC                       (2) 

D. Controller Structure 
 The structure of PI-PD controller represented in the 
below Fig. 2. It is consisting of two controller that are PI 
and PD controller. The input of PI controller connected to 
area
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\V̂[TW_ôTRYaR_[R_YY_UcRtuvmRr[RY]XkRn_nTWsR_R[a\T̂R̀V_̂R
_VY]T[YXU_YXa[RdwfjR_̂laWXY]qRXkRnWanakT̀RYaRUaV[YTW_UYRpTbR
X̀ppTWT[YR_YY_UckRkVU]R_kR̀T[X_̂RapRkTW\XUTsRkZoX̂R_YY_UcsRWTn̂_ZR
_YY_UcsRT_\Tk̀WannX[lsR_[̀Rq_kxVTW_̀TR_YY_UcmRrYRXkRpaV[̀R
pWaqRY]TRWTkV̂YkRY]_YRY]TRnWanakT̀RYTU][XxVTRXkRWaoVkYR_l_X[kYR
X̀ppTWT[YRYZnTkRapRefghiR_YY_UckRkVU]R_kRkZoX̂R_YY_UcsRWTn̂_ZR
_YY_UcsR T̀[X_̂RapRkTW\XUTsRq_kxVTW_̀TR_YY_UcsRqTkk_lTR
kVnnWTkkXa[R_YY_UcsR_[̀R V̀_̂R_VY]T[YXU_YXa[Rp_X̂VWTmR
yVWY]TWqaWTsR_R[a\T̂RYWVkYbaWY]X[TkkRT\_̂V_YXa[RkU]TqTRXkR
T̀kXl[T̀RpaWRTkYXq_YX[lRYWVkYbaWY]X[TkkRapRT_U]R\T]XÛTRX[R
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An Effective Path Planning of a Mobile
Robot

S. Pattanayak, S. C. Sahoo and B. B. Choudhury

Abstract Recent advances in mobile robot path planning are turns into a preva-
lence research field. This paper proffers a metaheuristic approach to optimize the
mobile robot path length by adopting particle swarm optimization (PSO) algorithm.
This approach reckons the curtail path length between staring and goal point for the
mobile robot without any physical contact to the obstacles. A static environment
with known obstacles position is designed for evaluation of path length by this
method. Total nine numbers of obstacles are taken into consideration for this study.
The program for PSO optimization approach was written using MATLAB software.

Keywords Mobile robot ⋅ Path planning ⋅ PSO

1 Introduction

Development of new advanced industries and their requirement of continuous
production, working in hazardous situation, and unattended machining operation
limit the working of human beings. Therefore, it is necessary to develop a robot that
can be controlled through a cellular phone/laptop/remote controller. The path in
which robot reaches its destination is a challenging task for the designer. So the
path is selected in such a way that the collision with obstacles can be completely
avoided also the path length should be as small as possible. Path planning proce-
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Inverse Kinematics Solution of a 6-DOF
Industrial Robot

Kshitish K. Dash, B. B. Choudhury and S. K. Senapati

Abstract A vital part of many industrial robot manipulators is to reach required
position and orientation of end effectors so as to complete the pre-defined task. To
get this, one should have knowledge of kinematics, i.e. inverse kinematics (IK).
Though inverse kinematics never gives a closed form solution, it is too difficult to
solve such problem of an industrial robot. There are so many analytical and other
simulation methods which are adopted to solve this IK problem for our 6-DOF
industrial pick and place robot. In this paper, artificial neural networks (ANN) are
used and simulated by using MATLAB.

Keywords Industrial robot ⋅ Inverse kinematics ⋅ ANN

1 Introduction

Kinematics of robot indicates the analytic behaviour of the movement of robot
manipulator. By taking appropriate kinematics models of an industrial robot, the
kinematic behaviour, i.e. inverse kinematics and forward kinematics, can be anal-
ysed. These two spaces utilized as a part of kinematics demonstrating are known as
Cartesian space and Quaternion space. The alteration among two Cartesian coor-
dinate takes place in form of rotation and a translation as soon in Fig. 1. So many
methods are adopted to solve forward kinematics and inverse kinematics problems
of an industrial pick and place robot. out of different method Jacobian matrix and
Denvit-Hertenberg theory is useful for analytic solution of straight forward
kinematics and Screw theory is useful for inverse kinematic solution.

K. K. Dash (✉) ⋅ B. B. Choudhury ⋅ S. K. Senapati
Indira Gandhi Institute of Technology, Sarang, Dhenkanal 759146, Odisha, India
e-mail: kdash76@gmail.com

B. B. Choudhury
e-mail: bbcigit@gmail.com

S. K. Senapati
e-mail: sukantasenapati63@gmail.com

© Springer Nature Singapore Pte Ltd. 2019
J. Nayak et al. (eds.), Soft Computing in Data Analytics,
Advances in Intelligent Systems and Computing 758,
https://doi.org/10.1007/978-981-13-0514-6_19

183

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-13-0514-6_19&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-13-0514-6_19&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-13-0514-6_19&amp;domain=pdf


Kinematics Analysis of a 6-DOF
Industrial Robot

Om Prakash Garnayak, Supriya Soumyaranjan,
and Bibhuti Bhusan Choudhury(&)

Indira Gandhi Institute of Technology, Sarang, Dhenkanal, Odisha, India
opg494@gmail.com, supriyasoumyaranjan@gmail.com,

bbcigit@gmail.com

Abstract. Industrial robots are mostly used in the production industry these
days to reduce labour costs and increase precision of operation. Many more
industries are taking the benefits of these robots for their batch production.
Many researches are being carried out for the improvement of design, control
and interpretation of trajectory, kinematic and dynamic analysis and on many
relevant fields to increase its capabilities. Kinematic analysis forms the basics of
mechanical interpretation of any industrial robot as it helps engineers for further
analysis like inverse kinematics and dynamic analysis. In forward kinematics
end effector positions are determined from the joint angles. In inverse kine-
matics, calculate a sets of possible joint angles necessary for reach a particular
station of known coordinate. As the inverse kinematics involves tedious and
lengthy multistep mathematical calculations, till date none of the existing
methods of calculation of inverse kinematics has been proved without any flaws.
Hence researches are still going on by different persons in-order to develop a
simpler and more accurate ways to solve the inverse kinematic problems.
Therefore there is a concept about the kinematics of an industrial robot is
provided to make easy the further development on industrial robot. Kinematics
analysis for a 6-degree of freedom industrial robot is presented by this paper. In
the kinematic analysis both the forward as well as inverse kinematic of an aristo
m-tab 6-DOF robot are considered. For the forward kinematic all the homo-
geneous matrix of the every joint is calculated mathematically by considering
the DH parameters, kinematic diagram and rotation of the joint. The co-ordinate
of the end effector is obtained by multiplication of homogeneous matrix of the
each joint. An analytic method is proposed for the inverse kinematic analysis.
After solving the inverse kinematic equations the possible solutions are cross
checked by the use of virtual robot module.

Keywords: Degree of freedom (DOF) � Virtual robotic module (VRM) �
Denavit-Hartenberg (D-H)

1 Introduction

Robotics is a branch of engineering which deals with the design, modelling, con-
struction, operation and using of robots as well as software programming which is
essential to command robots. Now a day’s robots are giving instructions to the people

© Springer Nature Switzerland AG 2020
J. Nayak et al. (Eds.): ARIAM 2019, LAIS 5, pp. 324–336, 2020.
https://doi.org/10.1007/978-3-030-30271-9_30

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-30271-9_30&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-30271-9_30&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-30271-9_30&amp;domain=pdf
https://doi.org/10.1007/978-3-030-30271-9_30


An Effective Trajectory Planning
for a Material Handling Robot Using
PSO Algorithm

S. Pattanayak and B. B. Choudhury

Abstract This paper utilizes the potentiality of PSO algorithm to design and opti-
mize the trajectory for a material handling robot. This approach is based on the
behavior of fish schooling and birds flocking. Layout of the Institute machine shop is
selected as an environment for determining the trajectory length. Total fifteen num-
bers of obstacles (machines) are acknowledged during this analysis. The selected
approach not only delivers curtail path length but also generates a traffic-free trajec-
tory. The material handling robot is not colliding with any machines during move-
ment. The programming codes for the selected approach are written, compiled, and
run through a software: MATLAB.

Keywords Material handling robot · Trajectory planning · Obstacle avoidance ·
Particle swarm optimization

1 Introduction

Requirement of endless supply of raw materials, tools, and other necessary acces-
sories to a machining station, warehouse in the least possible time to avoid starving
condition in a processing station. It limits the working of human beings in any
industries. These limitations are possibly overcome by the development of a mobile
material handling robot, which can be guided wirelessly through any electronic gad-
gets. Flexibility of material handling system directly related with the production rate
which indirectly point out the level of automation of the industry. The time required
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Abstract. This paper presents an approach that is used to amend the issues
appears during trajectory designing for a mobile material handling robot in
settled and dynamic/unsettled environment. Algorithms like artificial potential
field approach (APF) is employed to eradicate the issues arises in deciding the
shortest possible track in unsettled surrounding. Curtail track length, computa-
tional time, travel time, track smoothness, feasibility and crash free track are
addressed in this paper. Two distinctive surrounding setups are designed in this
paper. One involves only stationary/settled obstacles. While second surrounding
involves both stationary and unsettled obstacles. The simulation practice indi-
cates that Artificial Potential field technique is found appropriate when the
surrounding involves both static and dynamic obstacles. Also track generated by
this approach not only shorter but also requires less computational time for
generating the optimal track. The selected approach is also capable for gener-
ating the travel time needed to chase the optimal path, as the speed of the robot
is defined in the program. So the travel time associated with that track is
determined. Some experimental trials are also performed to determine the value
of actual travel length and time. From the study, it is concluded that the path
generated by this approach in unsettled environment not only crash free, but also
smooth and requires less computational and travel time.

Keywords: Mobile material handling robot � Crash free track designing �
Artificial potential field algorithm

1 Introduction

Material handling robot is an integral part of the industry. As the flexibility of the
material handling robot decides the automation level in the industry. A material han-
dling robot takes part in handling of raw part, tool and other necessary accessories to
and from ware house to the desired location. A material handling robot may also assist
in loading and unloading of raw/finished part at the workstations. From a survey, it is
conveyed that the actual machining time is 5% of total production time [1]. The rest of
the time will be spend in material handling, tool orientation, and other activities. A lot
of production time can be saved when the handling time is diminished. Thus the
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Abstract. In this paper the auto control strategy for a mobile robot is provided
with the novel algorithm of modified particle swarm optimization algorithm
(MPSO). Original taken image is preprocessed and then the features are
extracted. The preprocessing involves the two important characters of resizing
and RGB to gray conversion for getting the gray level image and avoid the
colour image. Then the modified sobel edge detection algorithm is used to show
the lines, and curves. After detecting the edges, filters are used to remove the
unwanted noise. The simulation is done in MATLAB and Xilinx environment.
The power, frequency, delays, and the logic utilization is measured. Then the
result is compared with existing particle swarm optimization.

Keywords: Preprocessing � Filtering � Feature extraction �
Modified sobel detection algorithm �
Improved particle swarm optimization algorithm

1 Introduction

A field-programmable gate array (FPGA) is an integrated circuit (IC) that can be
programmed in the field depending on application [1]. It contains thousands to millions
of logic gates with programmable interconnection. Programmable interconnections are
available for users to perform any task in the field easily. Figure 1 shows a typical
architecture with available input/output. I/O blocks are designed and numbered
according to the required function. FPGA consists of logic blocks such as look up
tables, flip-flops and some amount of memory [2–4].
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Abstract. With the enormous issues in robot kinematics analysis is to
streamlining the arrangement in inverse kinematics, which manages acquiring
the joint factors regarding the end-effectors position and direction than the
forward kinematics issue. The level of opportunity of a robot expands the
inverse kinematics estimation become increasingly troublesome and costly. In
mechanical and fabricating field the utilization of robot is an inescapable factor
and in this manner the movement of its controller is important to express more
effectively and essentially. On light about this reason kinematical approach may
be viewed as here. The kinematics may be the precise examination of geometry
for development of a robot arm Also may be for two kin. In this paper pseudo
jacobian transfer matrix and D-H method is considered for solving the inverse
kinematic problem. The solution of two analytical method optimized with ANN.

Keywords: Inverse kinematics � Jacobian transpose matrix �
D-H method � ANN

1 Introduction

These days’ robots are considered as an essential piece to producing field with their
characteristic ability of executing perplexing and hazardous employments all the more
proficiently and dependably. A mechanical controller is made out of a few connections
associated jointly through joints. The kinematics manages the geometric movement of a
mechanical controller and the backward kinematics are adopted as the most prevalent
and proficient strategy for supervise robot manipulator. There commended methodol-
ogy can be actualized to take care of the opposite kinematics issues looked in apply
autonomy with most elevated DOF. Many analysts proposed a Jacobian Transpose
approach to decide the inverse kinematic arrangement of automated controllers. The
recommended arrangement strategy depends on utilizing neural network and genetic
algorithm in a half and half framework. The blunder presented by the neural network
can be limited by the utilization of genetic algorithm. The principle issues here is to
find the test error though training time is bigger and also require huge numbers of
shrouded neurons. Nonlinear autoregressive models with exogenous data sources rather
than other intermittent neural models, have constrained criticism designs which come
uniquely from the yield neurons rather than from shrouded neurons. The neural model
is regularly utilized in the arrangement of recognizable proof territory. All the particular
powerful systems talked about the systems, with the elements just at the information
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PSO Based Path Planning of a Six-Axis
Industrial Robot

Supriya Sahu and B. B. Choudhury

Abstract Aristo robot is a 6-axis articulated robot widely used in industries to lift
small parts with greater accuracy. The use of robot in production sector depends upon
the efficiency with which it performs a given task with shortest possible time. This
research presents a proposal, to optimize the path for a particular task by adopting
Particle SwarmOptimization (PSO) algorithm. For the analysis of optimal path, total
ten numbers of objects have been defined and the robot has to cover up all objectswith
all possible paths with minimum cycle time. The optimal solution is obtained using
robomaster simulation software and the global best solution is obtained using PSO.
The program for optimization of path length is written in MATLAB software. The
global best result obtained using PSO is a simple method for solving path planning
problems for any industrial applications.

Keywords Aristo robot · PSO · Path planning · Path length · Robomaster
simulation

1 Introduction

The requirement of high efficiency and performance with greater accuracy and pre-
cision with minimum machining time has introduced the use of robots in different
production industries. In order to decrease the machining time while using the robot
in industries the path through which it performs the given task with minimum time
is required to be defined. The selection of path with minimum path length can be
achieved by use of different optimization techniques and PSO is one of the best
techniques that has been adopted to solve different path planning problems. Multi
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Selection of Industrial Robot Using
Fuzzy Logic Approach

Swagat Nayak, S. Pattanayak, B. B. Choudhury and N. Kumar

Abstract This paper introduces a modified fuzzy technique (FUZZY TOPSIS) for
the selection of best Industrial robot according to the assigned performance rating.
Both conflicting quantitative and qualitative evaluation criteria are considered during
the selection process. A collective index is prepared using weighted average method
for preparing the ranking of rule base. Triangular and Gaussian membership function
is used to describe the weight of each criterion (input parameters) and rating of each
alternatives (ranking of robots). From comparison study, it is found that the Gaussian
membership function is most effective for closeness measurement as its surface plot
shows a good agreement with the output result. This approach confirms that the
fuzzy membership function is a suitable decision making tool for the Manufacturing
decisions with an object lesson in the robot selection process.

Keywords Industrial robots · Attributes · Selection · Fuzzy membership functions

1 Introduction

Industrial requirement of precision in repetitive works, reduction of man power and
their associated cost, reduction of lead and idle time and working in hazardous
situation, demands automation. Industrial robotics is the most flexible and fully
automated technique used to fulfill such demands. Selection of industrial robot is a
significant problem to the designer/manufacturer. Selection of robot is always task
specific. Controlling a robot in varying operational environment like production
work is always laborious. The environment “where subjective is not accurate and
uncertain information available about the source”, then Fuzzy logic controller will be
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a b s t r a c t

The main objective of the present work is to prepare a glass/jute/sisal fiber (GF/JF/SF) reinforced
polypropylene (PP) hybrid composites and analyse the influence of different fiber loadings on its mechan-
ical and water absorption behaviour. The polymer composites of various compositions with different
fiber loadings such as 70 wt% PP + 30 wt% GF, 70 wt% PP + 30 wt% JF, 70 wt% PP + 30 wt% SF, 70 wt% PP
+ 15 wt% GF + 15 wt% JF, 70 wt% PP + 15 wt% GF + 15 wt% SF, 70 wt% PP + 10 wt% GF + 10 wt% JF + 10 wt%
SF have been fabricated using compression moulding technique. The fiber loading of different fibers is
found to have a significant positive effect on the performance of glass/jute/sisal fiber reinforced
polypropylene hybrid composites. Among the hybrid composites one with the composition of 70% PP
+ 10% GF + 10% JF + 10% SF shows a maximum flexural modulus of 3119.81 MPa which is almost 130%
higher than the value obtained for virgin PP. It also shows a maximum hardness value of 100.1 in
R/Scale reading. The same composition shows highest impact strength of 44.15 J/m, which is almost
40% higher than the value obtained for virgin sample. Water absorption is also found to be less in all these
polymer composites and hybrid composites below 0.3% (by weight).
� 2019 Elsevier Ltd. All rights reserved.
Selection and Peer-review under responsibility of the scientific committee of the 2nd International Con-
ference on Processing and Characterization of Materials.

1. Introduction

The polymer composite materials play a significant role in
numerous plastic and polymer industries because of its low cost,
light weight, higher mechanical properties, low corrosion resis-
tance, environmentally friendly nature, design flexibility, lower
thermal conductivity, durability, etc. [1,2]. Due to their high
strength to weight ratio and excellent mechanical properties, syn-
thetic fibre reinforced polymer composites find a greater applica-
tion in various sectors such as automobile, marine, aerospace,
etc. [3]. Literature survey suggests that the glass [4] and carbon
[5] are the commonly used synthetic fibers so far. But in compar-
ison to other available synthetic fibers, GF is a desirable reinforcing
agent for many polymer products as it is smooth, much cheaper,
and significantly less brittle when used in composites. However,

the synthetic fibers in general do have their own disadvantages
of higher manufacturing cost and important environmental issues
such as renewability and disposal [6].

Recently, due to the growing global energy crisis and ecological
risks natural fiber reinforced polymer composites have attracted
more research interests. Natural fibre reinforced polymer compos-
ites have a great impact on research sectors due to their availabil-
ity, biodegradable behaviour, renewability, environmental friendly
character, low cost and density, high specific properties, good ther-
mal and acoustic properties and improved energy recovery prop-
erty, low energy consumption, non-abrasive nature etc. [3,6,7]. A
great deal of work has been carried out and reported to measure
the potential of natural fibre as reinforcement in polymer such as
jute [8], coir [9,10], bamboo [11], sisal [12,13], banana [14,15],
hemp [16], sugar palm [17], etc. Plant based natural fibers justify
their use as reinforcement for polymer composites but they suffer
from the disadvantages like low mechanical properties, poor adhe-
sion properties due to their hydrophilic character, durability factor,
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a b s t r a c t

Sulphate is one of the inorganic nutrient pollutants present in wastewater which needs to be treated due
to present day global stringent emission norms. Among the several available biological means to treat
industrial wastewaters, the use of inverse fluidized bed biofilm reactors (IFBBRs) has gained much atten-
tion in recent years over other fluidized bed reactors. In this work, the feasibility of removal of sulphate
from synthetic wastewater having initial concentrations of 13.096, 32.74, and 65.48 mg/l was studied
using mixed bacterial culture. Spherical polypropylene balls were taken as biomass support particles hav-
ing density of 920 kg/m3 and diameter of 5.63 mm. Three different bed-volume to reactor-volume (Vb/Vr)
ratios i.e., 0.304, 0.380, & 0.445 and three different superficial air velocities i.e., 0.0065, 0.0085, &
0.0106 m/s were considered for experimental runs. The reactor inoculum was prepared from the sludge
collected from local steel industry’s wastewater treatment plant. The effects of different input parameters
such as Vb/Vr ratio, superficial air velocities, and initial concentration of sulphate in synthetic wastewater
on the output sulphate concentration were studied. Temperature of 30–32 �C and pH of 8.3–8.8 were
maintained throughout the degradation studies. The reactor was operated in semi-batch recirculation
mode with superficial water velocity of 0.0021 m/s. Sulphate concentration was measured by turbidity
method using UV spectrophotometer at 420 nm which is as per APHA standards. The maximum removal
efficiency of sulphate was found to be 72–75% which was achieved at a Vb/Vr ratio of 0.380 and the super-
ficial gas velocity of 0.0085 m/s observed at a time of 40 h. Higher sulphate reduction was not achieved
due to presence of more inorganic salts in the synthetic wastewater. At higher initial sulphate concentra-
tion, reactor operational difficulties were observed.
� 2019 Elsevier Ltd. All rights reserved.
Selection and Peer-review under responsibility of the scientific committee of the 2nd International Con-
ference on Processing and Characterization of Materials.

1. Introduction

Wastewaters containing high concentration of sulphate are
generally produced from various industrial sources like pulp and
paper industries, detergent manufacturing units, construction,
waste leachate, and food processing units [1]. Sulphate can also
be released naturally from acid mine drainage (AMD) wastewater
which also contain high concentration of heavy metals [2]. This
higher concentration of sulphate and heavy metals causes serious
environmental problem like acid rain and corrosion in the drain
pipes or public water supply lines. Also, when sulphate wastewater

effluent discharged to the environment they can increase the acid-
ity nature of the soil and water bodies. The maximum limit of sul-
phate concentration in water for human consumption is not to
exceed by 250 mg/l as per U.S. EPA 2001. So, sulphate laden
wastewater required proper treatment before it can be discharged
to the environment.

There are many methods available for the treatment of these
wastewaters like precipitation, membrane separation, ion-
exchange [3], electrochemical reduction [4], activated carbon
treatment [5], and bio-sorption [6]. The removal efficiencies of
these methods depend on the concentration of sulphate in
wastewater, pH, and the acceptable limit set by the government
agencies. These methods are generally expensive and less efficient
in degradation of high concentration of sulphate. So, various
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