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Preface

This proceedings contains the papers presented at the 2nd International Conference
on Computational Intelligence (ICCI 2021) organized by Indian Institute of Informa-
tion Technology, Pune, India, and technically supported by Soft Computing Research
Society during 27-28 December 2021. ICCI 2021 invited ideas, developments, appli-
cations, experiences, and evaluations in the broad area of computational intelligence
from academicians, research scholars, and scientists and had served as a platform
for the researchers to exchange research evidence, personal scientific views, and
innovative ideas on the issues related to the broad area of computational intelligence.

The topics covered include artificial intelligence, neural network, deep
learning techniques, fuzzy theory and systems, rough sets, self-organizing maps,
machine learning, chaotic systems, multi-agent systems, computational optimization
ensemble classifiers, reinforcement learning, decision trees, support vector machines,
hybrid learning, statistical learning, metaheuristics algorithms: evolutionary and
swarm-based algorithms like genetic algorithms, genetic programming, differen-
tial evolution, particle swarm optimization, firefly algorithm, memetic algorithms,
machine vision, Internet of Things, robotics and control, vehicular systems, medical
imaging, digital solutions to combat COVID-19 like pandemic, image processing,
image segmentation, data clustering, sentiment analysis, big data, blockchain tech-
nology, computer networks, signal processing, supply chain management, web
and text mining, distributed systems, bioinformatics, embedded systems, expert
system, forecasting, pattern recognition, planning and scheduling, system modelling,
time series analysis, human—computer interaction, web mining, natural language
processing, multimedia systems, and quantum computing.

The conference had received an excellent response from the scientific and research
community and had witnessed the submission of a large number of research papers
with authors from different countries in diverse application fields of computational
intelligence. In order to maintain the highest technical quality of the research papers,
arigorous peer-review process had been followed in true spirit that resulted in around
30% acceptance rate of papers. The accepted papers were categorized so as to fit into
four different technical tracks, which include robotics and control, machine learning,
signal/image processing and IoT, and modelling and simulation.



Vi Preface

ICCI 2021 is a flagship event of the Soft Computing Research Society, India.
The two-day International Conference on Computational Intelligence 2021 started
with the inaugural function. Mr. Vikas Chandra Rastogi, IAS, Principal Secretary,
Department of Higher and Technical Education, Government of Maharashtra, was
the Chief Guest in the inaugural session, and Prof. Rajendra Sahu, Director, ABV-
IIITM Gwalior, was the Guest of Honour in the session. Other eminent dignitaries
present in the inaugural ceremony include Dr. Anupam Shukla, Director, IIIT Pune,
and Honorary Chair of ICCI12021; Prof. J. C. Bansal, General Secretary, SCRS; Prof.
S. N. Sapali, Registrar, IIIT Pune; Prof. Ritu Tiwari, General Chair, ICCI 2021; Dr.
Mario F. Pavone, General Chair, ICCI 2021; and Dr. Ranjith Ravindranathan Nair,
General Chair, ICCI 2021.

The conference witnessed keynote addresses from eminent speakers, namely Prof.
Valentina Emilia Balas, Aurel Vlaicu University of Arad, Romania; Prof. Satyandra
K. Gupta, University of Southern California, USA; Prof. Tomohiro Shibata, Kyushu
Institute of Technology, Japan; Dr. Xin-She Yang, Middlesex University, London;
Prof. Amit Konar, Jadhavpur University; and Dr. Krishnanand Kaipa, Old Dominion
University, Virginia, USA.

Pune, India Dr. Ritu Tiwari
Catania, Italy Dr. Mario. F. Pavone
Pune, India Dr. Ranjith Ravindranathan Nair
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Abstract

Automatic identification of abnormal and irregular
heart rhythms is necessary to reduce mortality.
Tachyarrhythmia is a type of abnormally fast
heartbeat that can be detected using
electrocardiogram (ECG) signals. In the elderly, life-
threatening tachyarrhythmia such as ventricular
fibrillation (VFIB), atrial fibrillation (AFIB), and atrial

flutter (AFL) can lead to sudden cardiac arrest. Here,
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we present a hybrid deep learning (HDL) model for
automatic identification of tachyarrhythmia rhythms
from heart rate variability (HRV) datasets based on a
one-dimensional convolution neural network (1D
CNN) and a long-term short-term memory (LSTM)
model. In this study, we used the HRV database with
five-second windows as input data for our HDL
model. Four different statistical parameters have
been used to determine the model efficiency: The
average accuracy is 99.19%, the average precision is
91.75%, the recall is 93.63%, and the F1 score is
92.71%. The overall accuracy of the experiment was
98.4%. This model outperformed other state-of-the-
art models. As a result, this method can be useful in

clinical systems of cardiological care.
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