Details A

Title: 2024 |EEE Silchar Subsection
Conference (SILCON 2024 2024)

Date/Location: Held 15-17 November 2024,
Agartala, India.

IEEE #: CFP24CEI1-POD

ISBN: 9798331540838
Pages: 1,232 (2 Vols) (approx)
Format: Softcover

Publisher: nsti f Electrical an

Electronics Engineers (IEEE)

POD Publisher: Curran Associates, Inc. ( Aug
2025)



\g IEEE &

i SILCON2024 3

113 438 An Intelligent Solution to Fractional | | Sayan Kundu, Mahadeb Soo,
Order Controller Tuning Problem Soumadip Chatterjee, Soham Dey
Using Whale Optimization Method
114 441 Target Presence Detection using SAM | Kanishk Awadhiya, Sudipan Saha
and Just One Example
115 444 2-Level BDC for Grid-to-Vehicle G. Keerthana, Diptanu Majumder,
(G2V) and Vehicle-to-Grid (V2G) Dipankar Sutradhar, Bikram Das,
Power Transfer Abanishwar Chakrabarti, Prabir
Ranjan Kasari
116 449 Evaluation of DPS & DGS Sanket Sarangi, Naresh Chandra Naik
Implementation on Patch Antenna
Performance with Truncation and
Striplines
117 455 Optimizing 3D U-Net for Brain MRI | Priti Gupta, Anirban Tarafdar, Tanmay
Segmentation: MARCOS and Basu, Azharuddin Shaikh, Paritosh
MAIRCA-Based Hyperparameter Bhattacharya
Tuning
118 456 Preliminary analysis of Physiological | Vijay Kumar, Sachin Gupta
signals in relation to early indication of
Paralysis disorder using Neural
Network approach
119 458 Selection of Electric Power Wheel Mampi Debnath, Debasish
Chair using Intuitionistic Fuzzy Bhattacharya
Aggregation Operator based MCGDM
120 460 Cardio-mechanical signal-based Sumit Singha, Moirangthem James
respiration monitoring with an inertial | Singh, L.N. Sharma, Samarendra
measurement unit Dandapat
121 461 Underwater Wireless Sensor R. Nantha Kumar, S. Tamilselvan
Networks: Broadcast Overhead
Mitigation for Energy Efficient
Routing
122 462 Developing Quality Assurance Anitha A, Sudha Senthilkumar,
Frameworks for Image Generation Harshal Janjani, Suteerth
Models Subramaniam, Pranal Prasad Dongare,
Tushar Madaan, Pratham Gupta
123 466 MOS transistor-based Memristor Debalina Roy Choudhury, Ashis
emulator for realization of universal | Dhakar, Rajneesh Chaurasiya,
gates Goutam Kumar Gupta
124 467 Approximate Modular Multipliers for | Sahil Maurya, Babita Jajodia
R-LWE Cryptosystems on FPGAs and
ASICs
125 469 Transformative Approaches in Saimirra R, R Srivats, Deepika
Landslide Detection- Synergizing Roselind Johnson, Muskaan Siddiqui,
Cutting-Edge Deep Learning Models | Abhiram Sharma
with Optimal Fusion Strategies
126 474 Investigation of T-gate Nudrat Sufiyan, Anup Kumar Sharma
AlGaN/AIN/GaN HEMT for
biosensing application and sensitivity
optimization
127 475 Design of Optimized IDC Loaded Aishik Paul, Annesha Mazumder,
CSRR Sensor for Detection of Mousiki Kar
Adulteration in Edible Oils
128 486 A Hybrid MPPT Technique using P. Venkata Mahesh, S. Meyyappan,
Regression Machine Learning and Rama Koteswara Rao Alla



SOHAM
Rectangle

SOHAM
Rectangle


2024 IEEE Silchar Subsection Conference (SILCON) | 979-8-3315-4082-1/24/$31.00 ©2024 IEEE | DOI: 10.1109/SILCON63976.2024.10910593

Authorized licensed use limited to: NATIONAL INSTITUTE OF TECHNOLOGY DURGAPUR. Downloaded on March 26,2025 at 17:14:14 UTC from IEEE Xplore. Restrictions apply.

An Intelligent Solution to Fractional Order
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Abstract— In this paper, design and implementation of
various fractional order controllers designed using an artificial
intelligence based modern meta-heuristic optimization
algorithm has been demonstrated for solving a real world
control problem of the magnetic levitation system (Maglev).
fractional order calculus (FOC) plays a significant role in
control theory, offering several advantages in modeling and
controlling complex systems. FOC has gained a lot of research
interest as a state-of-the-art control system design procedure.
Basically fractional order controllers are a sub-application of
FOC which provide accurate modelling, enhanced system
performance, better stability and improved robustness
compared to traditional integer order controllers. Therefore
this study is concentrated on design and comparative analysis of
fractional order (FO) lead, lag-lead and PID controllers based
on a newly developed optimization algorithm known as Whale
Optimization Algorithm (WOA). The objective function for
controller parameter optimization is formulated using a
standard error based performance metric namely integral
square error (ISE). The simulation analysis signifies that the
optimum performance is exhibited by the proposed FOPID
controller.

Keywords—  Fractional order lead controller, FOPID
controller, whale optimization, ISE performance index, magley
system control

I.  INTRODUCTION

With the recent advances in modern engineering and
technology, magnetic levitation technology [1] has been
emerging as an important area of scientific interest. Magnetic
levitation system (Maglev) finds its applications in various
aspects of human civilization like in transportation: high speed
Maglev trains [2], in industry: contactless active magnetic
bearings [3], electromagnetic aircraft launch system,
magnetically levitated wind turbines so on and so forth. Due
to its wide area of application, electromagnetic levitation
system has successfully attracted a great deal of attention of
scientists and researchers all around the globe over the past
few decades.

The term "magnetic levitation technique" essentially
describes a mechanism in which any ferromagnetic substance
can be levitated and suspended in mid-air without any
discernible mechanical or physical support through the use of
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electromagnetic forces. So, it is quite obvious that the
dynamical characteristic of the Maglev is intrinsically
unstable and highly non-linear [4]. Due to these reasons the
control and stabilization of Maglev has become a critical and
challenging task which is continuously motivating control
engineers to implement various control strategies to improve
stability and dynamic performance.

An extensive literature survey has been carried out in this
regard to demonstrate various control techniques that are
implemented in Maglev systems. As in classical control
approach cascaded lead-lag controller, lead-PI controller and
PID controllers are mostly designed [5]. As reported in [6];
two control loops comprising of outer position control (lead
controller) loop and inner current control (PI controller) loop
can provide simultaneous stabilization and performance
improvement. For obtaining large-gap control, authors have
successfully implemented a piecewise linear control scheme
[7] which is relatively simple and easy to implement. A
piecewise linear controller can effectively handle a non-linear
system operating at different equilibrium points.

As far as practical and industrial control problem is
concerned, there are several nonlinear control methods
reported in the literature. Sliding mode control [8], H» and He
control [9], feedback linearizing techniques [10] are the few
examples of non-linear control strategies. A non-linear model
is developed and validated in [11], and then feedback
linearizing technique is used to control the ball position. In
some other works input-output, input-state and exact
linearizing techniques are used to develop non-linear
controllers.

Since the domain of artificial intelligence (Al) and soft
computing techniques are rapidly evolving, design of
sophisticated feedback control mechanism utilizing nature
inspired or societal phenomenon based optimization
algorithms [12] is now become a popular practice among the
researchers and engineers around the world. Online parameter
of Fuzzy PID controller for traction control of Maglev train
has been extensively investigated in [13]. Optimized precise
position control of magnetic levitation system with an
application of adaptive resonant technology is proposed in
[14]. PSO optimization based [15] controller design for
Maglev is also demonstrated. In [16] controller tuning
methodology using Grey Wolf Optimization (GWO) is
provided. Further works have been carried out to demonstrate
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