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CINE 2020: Aims and Focus 

Network analysis is a powerful and ubiquitously used tool for analysing complex 

systems of interacting or interrelated entities. Scientists in a wide variety of fields 

have, over the years, developed an extensive set of tools—mathematical, 

computational and statistical — for analyzing, modelling, and understanding 

different complex networks present in man-made or natural systems. In the last few 

decades, people are interested to understand several natural phenomena from the 

aspect of networks through application of various mathematical tools including 

graph theory and non-linear dynamics. Thus, networks are a general powerful 

means of representing patterns of connections between different parts of a system. 

Understanding these patterns is also an important application area of 

computational intelligence and machine learning. Especially, in the last few 

decades, people are interested to understand several natural phenomena from the 

aspect of networks. These include telecommunication networks, railway networks, 

airport network and also such complex networks as wide as starting from social 

networks to brain networks and metabolic networks. Hence the present conference 

attempts to lay the foundation of bringing scientists from all these different domains 

and integrate them with the machine intelligence and pattern recognition 

community. Various mathematical and statistical tools in optimization, wavelets, 

fractals are being used by the community involved in the above-mentioned research 

domain. The primary goal of the conference therefore is to provide a platform for 

scientists from Computational Intelligence, Control & Communication Networks 

and Complex Dynamical Networks to meet and exchange ideas, collaborate and 

work together. In this conference, we bring together a wide range of ideas and 

expertise from many disciplines to give a comprehensive introduction to the young 

scientist as well as PhD research scholars working in the domain of mathematics, 

physics and computer science in different parts of the country. The conference will 

bring together all these people, nationally and internationally acclaimed, into a 

common platform. 

This is the Fourth Edition of the Conference. There have been many renowned 

scientists who have been involved in earlier versions as may be verified from the 

respective websites of CINE (http://event.kiit.ac.in/cine2015/; 
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http://event.kiit.ac.in/cine2016/; http://event.kiit.ac.in/cine2017/). Particular 

emphasis of CINE 2020 is placed on Communication & Networks, Computational 

Intelligence, Control & Automation, Complex Dynamical Networks. There will 

be tutorial sessions, keynote talks and invited talks, delivered by speakers of repute 

from both academia and industry. To motivate young talents, there will be 

Doctoral Symposium and Scholars’ colloquium in addition to the main events. 

We welcome all the participants to ISI, Kolkata and wish that they spend some 

happy and fruitful moments collectively during CINE 2020. 

 

Dibakar Ghosh, Program Chair 

Kuntal Ghosh, Organizing Chair 

https://www.isical.ac.in/~scc/CINE/index.html
http://event.kiit.ac.in/cine2016/
http://event.kiit.ac.in/cine2017/
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The Organizers 

Center for Soft Computing Research: Research 

Activities 

The Center for Soft Computing Research: A National Facility was established at 

the Indian Statistical Institute (ISI), Kolkata in 2004 by the Department of Science 

& Technology (DST), New Delhi under its prestigious IRHPA program. The 

Center has been declared in 2010 an Associate Institution of ISI.  Research 

activities conducted in different areas of soft computing (SC) including their 

hybridizations are both fundamental and applied in nature. Various fore-front 

application areas considered include computational theory of perception and Z-

numbers, computing with words and cognitive machine, data science and big data 

analysis, bioinformatics, cognitive science, video analysis, safety analytics, hyper-

spectral image analysis, social network analysis, granular mining and big data, 

swarm intelligence, neural computation and deep learning, rough-fuzzy 

computing, cybernetics and climate informatics. 

https://www.isical.ac.in/~scc/CINE/index.html
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Indian Statistical Institute (ISI): Tradition and 

objectives 

Founded by the late Prof. P. C. Mahalanobis in December 1931, the Indian 

Statistical Institute (ISI) has all along been playing a pioneering role in theoretical 

and applied research, promoting teaching and training in the fields of Statistics, 

Mathematics, Computer & Communication Science, Quantitative Economics, 

Quality, Reliability, Operations Research, Physics and Earth Sciences and other 

related disciplines that include Human Genetics, Agriculture and Ecology, 

Biological Anthropology, Population Studies, Sociology, Linguistics and 

Psychology . It has made significant contributions to social and economic planning 

of the Government of India, research and development in pure and applied 

Computer Science and in disseminating scientific quality control and quantitative 

management techniques for the industry. By a special act of Parliament, the 

institute was declared an Institution of National Importance as early as in 1959. 

The active leadership of ISI scientists in areas of digital computing and signal 

processing is a major force in the development of Computer and Communication 

Sciences in India. The Institute offers graduate level courses in Computer Science 

that includes specialized areas like Pattern Recognition, Image Processing, 

Computer Vision, Data mining, Remote Sensing, Bioinformatics, Computational 

Biology, Soft Computing, Cognitive Science, Psychophysics, and Artificial 

Intelligence among others.  

ISI Kolkata Centre 

 

https://www.isical.ac.in/~scc/CINE/index.html
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CINE at the KIIT School of Computer 
Engineering 
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   KIIT Bhubaneswar 

 

                                                                                                                                             

 

Kalinga Institute of Industrial Technology, 
Deemed to be University: Tradition and 

Objectives 
 Imparting value based quality education of international standard and 

imbibing skill for solving real life problems. 

 Inculcating global perspective in attitude. 

 Creating leadership qualities with futuristic vision. 

 Fostering spirit of entrepreneurship and realisation of societal responsibilities. 

 Cultivating adaptation of ethics, morality and healthy practices in 

professional life. 

 Instilling habit of continual learning. 

 Encouraging and supporting creative abilities and research temperament. 

 Establishing and promoting close interaction with industries and other utility 

sectors and keep abreast with state-of-the-art technology. 

 

https://www.isical.ac.in/~scc/CINE/index.html
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Venue of the Conference 

The Kolkata campus of the Indian Statistical Institute is located in a sprawling 30-

acre estate on the Barrackpore Trunk Road (B T Road) in the Baranagar suburb of 

Greater Kolkata at its extreme north. It consists of two approximately equal parts__ 

the office complex (conference venue) and the residential complex (comprising the 

Guest House and Hostels), separated by a public road. This road (Girish Chandra 

Ghosh Street) connects B T Road with Gopal Lal Tagore Road. The last mentioned 

road runs along the western boundary of the main campus. The office complex 

bears gate numbers 202, 203 and 204, and the residential complex 205 and 206. 

There is a subway connecting the two parts of the campus- residential and office 

complexes to easily move between these two complexes. 

The principal buildings in the office complex are the R A Fisher Bhavan (RAFB), 

the Pamela Robinson Bhavan (PRB), the A N Kolmogorov Bhavan (ANKB), the 

Platinum Jubilee Academic Bhavan (PJAB), the Satyendra Nath Bose Bhavan 

(SNBB), the P N Haksar Bhavan (PNHB), the C. D. Desmukh Bhavan (CDDB), 

the Rani Kuthi (Canteen) and the Amrapali (P C Mahalanobis Museum). The 

residential campus at 205, and 206, B. T. Road premises includes, apart from 

several staff quarters, the Guest House, the Medical Welfare Unit, the Boys' Hostel, 

the M. Tech Hostel, the Research Scholars' and ISEC Hostel, the Ladies Hostel. 

 

https://www.isical.ac.in/~scc/CINE/index.html
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Registration Desk:  

CSCR Seminar Hall, R. A. Fisher Bhavan (1st Floor) 

Inauguration and Keynote Talks: 

PJAB Auditorium: Platinum Jubilee Academic Building (PJAB 1st Floor) 

Valedictory Session:  

CSCR Seminar Hall, R. A. Fisher Bhavan (1st Floor) 

Tutorial:  

NAB-I Seminar Hall: A. N. Kolmogorov Bhavan (ANKB Ground Floor) 

Invited Talks and Conference Sessions: 

NAB-I and NAB-II Seminar Hall: A. N. Kolmogorov Bhavan  

(ANKB Ground Floor) 

PJAB Auditorium: Platinum Jubilee Academic Building (PJAB 1st Floor) 

Conference Lunch:  

ISI Guest House, 205, B. T. Road, Kolkata - 108 

Internet and Email facility:  

WiFi Facilities will be available throughout the conference venue. 

Accommodation:  

ISI Guest House and C. D. Deshmukh Bhavan 
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Paper Presentation Details 

Audio-visual equipment available includes PC/Laptop (with USB port, CD-
ROM) equipped with Windows O/S MS PowerPoint, PDF Viewer and 

LCD and Overhead Projector. 

 

Instructions for Speakers: 

Time allotted for each keynote talk is 60 minutes, including questions. 

Time allotted for each invited talk is 30 minutes including questions. 

Time allotted for each contributed talk is 15-20 minutes, including 

questions. 

 

Instructions for Chairpersons: 

 Please request the speakers to finish their presentation 2-3 minutes 

before the allotted time. 

 Representative of the organizing committee will try to inform you 

about any change of schedule/non-availability of speakers for any 

particular session. 

 

In case of any difficulty, the chairperson should communicate with the 

volunteers present in the room. The chairperson may seek assistance of the 

registration desk for contacting organizing committee members. 

https://www.isical.ac.in/~scc/CINE/index.html
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Javier M. Buldú 
Center for Biomedical Technology 

Universidad Rey Juan Carlos, Spain 

Football & Network Science: Bringing a laptop to the bench 

The recent ability of obtaining datasets of all events occurring during a football 

match, including the position of the players and the interactions between them, has 

opened the door to new kind of studies where it is possible to analyse and quantify 

the behaviour of a team as a whole, together with the role of single players. Under 

this framework, the organization of a team can be considered as the result of the 

interaction between its players, leading to networks based on passes. In this way, it 

is possible to create passing networks, which are directed (i.e., links between players 

go in one direction), weighted (i.e., the strength of the links is based on the number 

of passes between players), spatially embedded (i.e., the Euclidean position of the 

ball and players is highly relevant) and time evolving (i.e., the network 

continuously changes its structure). In this lecture, we will see how it is possible to 

have a new point of view of what is happening in a pitch during a football match 

using techniques coming from Network Science. 

https://www.isical.ac.in/~scc/CINE/index.html
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Collective states of networked phase oscillators: from explosive 

synchronization to Bellerophon states 

The talk will describe spontaneous emergence of collective dynamics in networked 

phase oscillators. As a first step, I will discuss how synchronization may emerge in 

a graph. Synchronization is a process in which dynamical systems adjust some 

properties of their trajectories (due to their interactions, or to a driving force) so that 

they eventually operate in a macroscopically coherent way. A common result 

is that the vast majority of transitions to synchronization are of the second-order 

type, continuous and reversible. However, as soon as networked units with 

complex architectures of interaction are taken into consideration, abrupt and 

irreversible phenomena may take place, namely explosive synchronization, which 

rather remind first-order like transitions. In the second part of my talk, I will 

concentrate on a recently unveiled coherent state, the Bellerophon state, which is 

generically observed in the proximity of explosive synchronization at intermediate 

values of the coupling strength. Bellerophon states are multi-clustered states 

emerging in symmetric pairs. In these states, oscillators belonging to a given cluster 

are not locked in their instantaneous phases nor in their frequencies, rather they 

display the same long-time average frequency (a sort of effective global frequency). 

Moreover, Bellerophon states feature quantum traits, in that such average 

frequencies are all odd multiples of a fundamental rhythm. 

Stefano Boccaletti 
CNR-Institute of Complex Systems, Florence, Italy 

https://www.isical.ac.in/~scc/CINE/index.html
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Transient chaos in complex networks 

Transient chaos is a well-known phenomenon in low-dimensional systems which is related 

to the existence of unstable chaotic sets, so-called chaotic saddles, in state space. Such 

saddles result from global bifurcations changing substantially the overall dynamics of a 

system. Chaotic saddles can either be created in a basin boundary metamorphosis, when 

smooth basin boundaries are turned into fractal ones and as a result of a boundary crisis 

where a chaotic attractor loses its stability. The implications of the two different kinds of 

chaotic saddles on the dynamics of networks are manifold. The networks considered here 

consist of nodes possessing different dynamical states, mainly periodic, but sometimes also 

chaotic, while the links are related to diffusive or delay coupling. We will discuss three 

phenomena: (i) the switching between various network patterns realized by a chaotic saddle 

containing three different space-time patterns including extreme events; (ii) in-out 

intermittency at the loss of synchronization; (iii) desynchronization in globally stable 

networks of identical oscillators due to perturbation and (iv) state-dependent vulnerability 

of synchronization. In the first two cases fractal and riddled basins of attraction play a 

fundamental role in the formation of a chaotic saddle leading to extremely long chaotic 

transients. In the last two cases that chaotic saddle is embedded in the basin of attraction 

of the globally stable attractor. We show exemplarily the complexity of the dynamics 

resulting from the transient chaos in the system and discuss methods to analyze it: 

For a network non/identical relaxation oscillators we report on self-induced switchings 

between multiple distinct space–time patterns in the dynamics of a spatially extended 

excitable system [1]. These switchings between low-amplitude oscillations, nonlinear 

waves and extreme events strongly resemble a random process  
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although the system is deterministic. We show that a chaotic saddle—which contains all 

the patterns as well as channel-like structures that mediate the transitions between them—

is the backbone of such a pattern switching dynamics. Our analyses indicate that essential 

ingredients for the observed phenomena are that the system behaves like an 

inhomogeneous oscillatory medium that is capable of self-generating spatially localized 

excitations and that is dominated by short-range connections but also features long-range 

connections. With our findings, we present an alternative to the well-known ways to obtain 

self-induced pattern switching, namely noise- induced attractor hopping, heteroclinic 

orbits, and adaptation to an external signal. This alternative way can be expected to 

improve our understanding of pattern switchings in spatially extended natural dynamical 

systems like the brain and the heart. 

If relaxation oscillators are coupled with several delay couplings the long transient chaotic 

dynamics occurs along with the emergence of extreme events in the system. Here a 

bubbling transition leads to occasional loss of synchrony in the network of identical 

relaxation oscillators [2, 3]. 

Furthermore, we analyze the final state sensitivity of nonlocal networks of Duffing 

oscillators with respect to the initial conditions of their units. By changing the initial 

conditions of a single network unit, we perturb an initially synchronized state, which is the 

only, globally stable attractor for a single unit. Depending on the perturbation strength, we 

observe the existence of two possible network long-term states: (i) The network neutralizes 

the perturbation effects and returns to its synchronized configuration. (ii) The perturbation 

leads the network to an alternative desynchronized state. By computing uncertainty 

exponents of a two-dimensional cross section of the state space, we find the existence of a 

fractal set of initial conditions converging to this desynchronized solution, which appears 

to be either a new attractor or a chaotic saddle, i.e. an unstable chaotic set on which 

trajectories persist for extremely long times [4].  

Finally, we report the existence of an intricate time dependence of the vulnerability of  
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the synchronized states in a network composed of identical electronic circuits [5]. 

By perturbing the synchronized dynamics in consecutive instants of time, we find that 

synchronization breaks down for some time instants while it persists for others. The 

mechanism behind this intriguing phenomenon is again the existence of an unstable chaotic 

set close to the synchronized trajectory. 

All those phenomena highlight the crucial role played by unstable chaotic set leading to 

transient chaotic dynamics in networked systems. Most of these phenomena are generic 

for large classes of nonlinear dynamical systems. 
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Alexander Hramov 
Innopolis University, Innopolis, Russia 

Interactions within the spatially-distributed cortical neural 

network during visual attentional tasks 

Behavioral experiments evidence that a cognitive performance during sustained 

attention tasks is not maintained at a constant level. Recent studies relate these 

behavioral fluctuations with dynamics of attention-related cortical networks but 

exact mechanisms remain unclear. To address this issue we consider neuronal 

interactions in low-frequency alpha and high- frequency beta bands. We use an 

attention task implying a binary classification of a large number of consistently 

presented bistable visual stimuli. Behavioral test indicates that processing of similar 

tasks takes both long and short reaction time. Provided network analysis reveals 

correlation between reaction time and duration of a functional frontoparietal 

structure formation associated with perceptual decision-making. Having 

considered a functional topology during a prestimulus period, we find that lower 

reaction times are subserved by a strong prestimulus functional connectivity over a 

somatosensory and sensorimotor cortices. Finally, we show that high reaction 

times are dominant during the beginning of experiment and suppose that this time 

is required for a prestimulus template formation. Since similar visual tasks are 

presented several times during the experiment, brain uses their templates to perform 

them faster and effectively. 
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Alexander Pisarchik 
Technical University of Madrid, Spain 

Application of artificial intelligence to brain signals analysis 

Artificial intelligence (AI) is a powerful tool for complex and multivariate data analysis, 

recognition and classification of big data features, as well as for the development of 

expert and control systems. In recent years, a significant progress has been achieved in 

the AI application to neuroscience that allows studying decision-making processes 

directly from neurophysiological brain activity. Artificial neural network (ANN) is an 

efficient method of AI widely used in different areas of science, engineering and 

technology. In neuroscience, ANNs enable to classify pathological brain activity, sleep 

stages, motor-related neural signals, and psychiatric disorders. Despite successful 

classification of well-established brain states, the ANN ability to classify metastable 

states is poorly explored due to uncertainties of neurophysiological data resulting from 

the uncertainty in decision making. Visual perception, object recognition, and decision-

making processes in the human brain are often studied with the help of ambiguous 

(bistable) images which allow different interpretations. The analysis of 

electroencephalographic (EEG) and magnetoencephalographic (MEG) data reveals 

specific features associated with perception and succeeding decision-making. Different 

brain states manifest themselves as specific patterns in neurophysiological signals 

characterized by a particular time-frequency structure that provides the possibility in 

detecting and classifying brain states by processing neurophysiological data. In this 

lecture we demonstrate that AI can successfully be used for classification of bistable 

brain states formed during perception of ambiguous visual stimuli. We show that ANN 

can recognize states of certainty and doubt in the human brain activity and monitor the 

decision-making process. Since the same object can be interpreted in distinct ways, 

there exist typical EEG features associated with particular interpretations, so that a 

single ANN trained on the EEG data set of one person can classify with high quality 

the corresponding brain states of a large group of people. Moreover, the duration of the 

decision-making feature gives the direct answer of how difficult is the task. The 

developed approach provides a solid experimental basis for further understanding of 

brain functionality. This rather simple way to quantitatively characterize brain activity 

related to perception of ambiguous stimuli can be used in neurotechnology for 

designing brain-computer interfaces (BCIs), as well as in medicine for diagnostic and 

prognostic purposes. 
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Ashish Lahiri 
Indian Institute of Science Education and Research,  

Kolkata, India 
  

Akshay Kumar Datta: A forgotten pioneer of rationalism in India 

The rationalistic and secular humanistic trend in Rammohan Roy’s thought found 

fruition in Iswarchandra Vidyasagar (1820-1891) and Akshay Kumar Datta (1820-

1886); while his theistic ideas were inherited by Devendranath Tagore (1817-1905). 

A deist and a Baconian and Comtean, Datta later became openly agnostic, if not 

an atheist, attacking the superstitious and inhuman nature of all religions. He 

presented a uniquely empiricist critique of all the Indian systems of philosophy, 

showing that contrary to accepted opinion, much of the Indian philosophical 

thinking was suffused with atheistic and sceptical leanings and contained 

significant anticipation of later developments in science. At the same time, he 

showed that the Indian philosophers had failed to develop an experimental method 

and this lacuna, combined with social factors, particularly the caste system, led to 

the eventual decadence of Indian scientific thinking.  However, crippled by a 

progressively disabling disease, Datta became a recluse, known for his famous 

textbooks, but for little else. His great attempt at re-interpreting Indian philosophy 

and understanding the history of science in India was taken up only by a minuscule 

minority – among  whom Prafulla Chandra Ray, Brajendranath  Seal, Manabendra 

Nath Roy, Debiprasad Chattopadhyay  and Samarendranath Sen deserve special 

mention. The rising tide of neo-Hindu revivalism was soon to engulf his – and 

Vidyasagar's -  valiant efforts at creating a rationalistic and scientific culture in 

India. 

CINE celebrates the 200th birth anniversary 

(1820-1886) 
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Klaus Lehnertz 
University of Bonn, Germany 

Current limitations on inferring weighted and directed networks 

from data: Lessons learned from evolving epileptic brain networks  

The data-driven and time-resolved inference of couplings and directionality 

between two or more sub-systems is an important first step in representing a 

complex system as a network. 

Although a large number of time-series-analysis-techniques is now available to 

assess strength, direction, and functional form of couplings, there still exist a 

number of unsolved issues for which there are currently no satisfactory solutions. I 

will showcase some of these issues at the example of evolving epileptic brain 

networks. 
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Sarika Jalan 
IIT Indore, India 

Regulating explosive synchronization in networks by multiplexing 

parameters 

The multilayer nature of networks has broadened the landscape of network science. 

In this multilayer description, different kinds of relationships or interactions 

between the nodes are modeled by allowing the units to be arranged in several 

layers, either simultaneously or in an alternating fashion. An example of multilayer 

system can be the transport system of a country or state in which cities or towns 

would be the nodes, and a distinct network of each bus, train and flight connectivity 

among the nodes (cities) denotes different layers.  

Furthermore, a close relationship between structure and dynamics in the process of 

synchronization in complex networks has been the object of study for a long time; 

however, it has proved to be particularly important in the case of the “explosive 

synchronization,” where the ensemble reaches suddenly to a fully coherent state 

through a discontinuous, irreversible First-order like transition, often in the 

presence of a hysteresis loop. This first order discontinuous transition to 

synchronization, popularly known as explosive synchronization (ES), in a network 

has been shown to be originated from considering either degree-frequency 

correlation, frequency-coupling strength correlation, inertia or adaptively 

controlled phase oscillators. Here we show that ES is a generic phenomenon, and 

show that through an appropriate multiplexing, one can achieve explosive 

synchronization in those networks that are incapable of exhibiting explosive 

synchronization in isolation. 
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Semen Kurkin 
Innopolis University, Innopolis, Russia  

 

Localizing oscillatory sources in a brain by MEG data during 

cognitive activity 

The present work demonstrates the features and basic steps of applying the 

Dynamic Imaging of Coherent Sources (DICS) technique for Localizing oscillatory 

sources in a brain by MEG data during cognitive activity. As the example, we 

consider the problem of identification of the sources responsible for producing this 

oscillatory activity registering in the MEG experiment during the visual processing 

in a brain. The DICS technique has been shown to be effective in terms of localizing 

a region of activity in a brain related to cognitive processes. It revealed the areas in 

the occipital part of the brain that are responsible for processing visual stimuli. This 

approach allows one to obtain additional important information in the analysis of 

MEG data. 
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Tomasz Kapitaniak 
University of Lodz, Poland 

Network-induced multistability: Lossy coupling and exotic 

solitary states 

The stability of synchronised networked systems is a multi-faceted challenge for 

many natural and technological fields, from cardiac and neuronal tissue 

pacemakers to power grids. In the latter case, the ongoing transition to distributed 

renewable energy sources is leading to a proliferation of dynamical actors. The 

desynchronisation of a few or even one of those would likely result in a substantial 

blackout. Thus the dynamical stability of the synchronous state has become a 

leading topic in power grid research in recent years. Here we uncover that the non-

linear stability against large perturbations is dominated and threatened by the 

presence of solitary states in which individual actors desynchronise. Remarkably, 

when taking into account physical losses in the network, the back-reaction of the 

network induces new exotic solitary states in the individual actors and the stability 

characteristics of the synchronous state are dramatically altered. These novel effects 

will have to be explicitly taken into account in the design of future power grids and 

their existence poses a challenge for control. While this letter focuses on power 

grids, the form of the coupling we explore here is generic and the presence of new 

states is very robust. We thus strongly expect the results presented here to transfer 

to other systems of coupled heterogeneous Newtonian oscillators. 
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  Debarshi Kumar Sanyal 
National Digital Library of India, IIT Kharagpur 
 

AI in Digital Library: Perspectives from the National Digital 

Library of India 
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Debjyoti Paul 
HSBC Bank 

Interpretable Machine Learning: Tools and techniques to 

understand complex blackbox learning models 

Machine Learning algorithm has taken huge leaps in recent years, improving 

baselines in various areas. Financial Analytics is not an exception to that. The 

complex models in machine learning, like support vector machine and deep 

learning framework are most black box models in the sense that the explain ability 

of model is lost with increased complexity. It is extremely difficult to interpret how 

different features interact in those models which are extremely easier for linear 

models.  

Although stringent validation and a/b testing is done for most data driven models, 

but sometimes that might not be enough. Also in industries like financial and 

banking, complex models are highly discouraged by regulators which has limited 

interpretability to humans. So usually a tradeoff is often called for, where complex 

models always play as a challenger model to simple models being the champion. 

This defer technology advancement. 

Can we interpret complex black box models? Can we find out what is being learned 

by such models. 

A few techniques are in practice under the umbrella of interpretable machine 

learning. In this tutorial, a few of these techniques will be discussed. Also a real 

world scenario where it was used as part of my experience will be explained. A 

short hands on session on the same can be arranged on python or r depending upon 

the interest of the organizer and audience. 
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Javier M. Buldú 
Center for Biomedical Technology 

Universidad Rey Juan Carlos, Spain 

 From brain dynamics to networks 

The recent application of Network Science to the study of brain functioning has 

generated great enthusiasm as it allows addressing hitherto non-standard issues in 

the field, such as efficiency of brain organization or vulnerability to damage. In this 

lecture, I will overview how brain imaging datasets, containing both anatomical 

and dynamical information, can be projected into a network and what are the main 

conclusions that can be drawn when brain activity is studied with the 

methodological tools of Network Science. However, I will call your attention to 

the fact that, in spite of their high degree of generality, a diversity of network metrics 

were originally designed to describe systems profoundly different from the brain. 

For that reason, I will discuss some important caveats in the wholesale application 

of existing tools and concepts to a field they were not originally designed to 

describe. At the same time, I will explain how Network Science has not yet been 

taken full advantage of, as many of its important aspects are yet to make their 

appearance in the neuroscience literature. Hopefully, I will convince you that rather 

than simply borrowing tools from an existing theory, brain networks can inspire a 

fundamental reformulation of Network Science, to account for its exquisitely 

complex functioning mode. 
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Artificial Intelligence- Behind the scene look in MATLAB 

In this seminar, we will discuss on how to create, modify, and analyze deep 

learning architectures using apps and visualization tools. Pre-processing data is 

a big step along with automated ground-truth labeling of image, video, and 

audio data using apps. Another integral component is deploying the code on 

hardware. We will talk about accelerating algorithms on NVIDIA® GPUs, cloud, 

and datacenter resources without specialized programming. The entire deep 

learning workflow will be shown using examples in MATLAB. Along with these, 

we will cover visualizing training, collaborating with frameworks like TensorFlow 

and PyTorch. 

 

Souvick Chatterjee 
MathWorks India Pvt Ltd 
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Saptarshi Ghosh 
IIT Kharagpur, West Bengal, India 

Online Social Networks: Studying the interactions among users 

and content 

Online Social Networks (OSNs) such as Twitter and Facebook are among the most 

popular web-based platforms at present. They are used by millions of users every 

day, not only for interaction with friends, but also for dissemination of various 

types of content, including news, opinions on socio-political issues, photos, videos, 

and so on. In fact, these platforms today are not only "social networks", but also 

"social media", and they provide huge scope of research for understanding the 

interactions among users and user-generated content. This tutorial is primarily 

meant for those who wish to start research on OSNs. The topics covered will 

include how to collect social network data, some freely available tools for analysing 

the data, and some of the important research problems relevant to OSNs. There 

will also be brief discussions on research studies that have addressed various 

research problems on OSNs. 
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Studies on feature extraction and fusion techniques for face 

recognition 

Anirudddha Dey 

 Bankura Unnayani Institute of Engineering, West Bengal, India  

The objective of this thesis is to concentrates on finding several fuzzy-based feature 

extraction techniques, fusion algorithms (feature-level fusion, image-level fusion, 

and rank-level fusion) for face recognition and develop face detection and tracking 

from video. The tasks are stated as below: 

 Efficient fuzzy-based feature extraction and face recognition. 

 Different image fusion techniques for face recognition. 

 Directional feature fusion for face recognition. 

 Confidence factor weighted fuzzy rank-level fusion for face recognition. 

 Face detection and tracking from video. 

In the case of feature extraction, three fuzzy-based feature extraction methods for 

face recognition, namely, fuzzy G-2DFLD (FG-2DFLD) method, weighted fuzzy 

generalized two-dimensional Fisher’s linear discriminant (WFG-2DFLD), 

Gaussian distribution fuzzy two-directional inverse Fisher’s discriminant analysis 

(FGD-2DIFDA) has been proposed. In the case of image level fusion, three 

different ways by placing the original captured image and its true/partial diagonal 

images (i) one-over-other (superimposed), (ii) side-by-side (horizontally) and (iii) 

up-and-down (vertically). In the case of feature level fusion, the original and 

diagonal discriminant facial features extracted from the face image are fused to 

form a large feature matrix, and then the dimensionality of this fused feature matrix 

is reduced using either PCA method or G2DFLD method. In case of rank level 

fusion, objective is to generate fuzzy ranks based on the outputs (confidence factors) 

of a classifier and then sum the confidence factor weighted fused ranks from several 

classifiers (k-NN, RBFNN, SVM), trained by different feature vectors (G-2DFLD, 

FG-2DLDA, modular LBP) to get the final ranking for classification and face 

recognition. In case of face detection and tracking from video, a contour-based 

method is presented. The detailed explanation and experimental evidences for the 

above procedures are discussed in this thesis. To investigate the problems, we have 

thoroughly reviewed the different related existing techniques and elucidated the 

significant methods along with our work.
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Automatic classification of discrete emotions in various dialects of 

Odia speech 

Monorama Swain 

 

 

Silicon Institute of Technology, Bhubaneswar, India 

 
India’s enormous dialectal diversity motivates researchers to develop efficient 

speech emotion databases, speech features and emotion recognition systems. 

Emotion analysis of the Odia language is not often encountered. The annotated 

corpus is used for emotion classification using machine learning techniques in order 

to establish a baseline. This paper represents original work which includes the 

creation and evaluation of an Odia speech emotion multidialectal database along 

with design and testing of a speech emotion recognition system. The database 

consists of speech samples in three major dialects of the Odia language: Cuttacki, 

Sambalpuri and Berhampuri spoken by people in different regions of Odisha. 

Supervised learning technique, Hidden Markov Model (HMM) and Support Vector 

Machine (SVM) were used to train and test the system for  both speaker dependent 

and speaker independent cases. The performance of the classifiers is analyzed by  

comparing  it with various performance measures like Accuracy, Precision, Recall 

and F1 score. In particular HMM achieves the best performance in most of the 

experiments for combination of features. 
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International Institute of Information Technology, Bangalore, India  

 
Networks in biology are widely studied to understand biological patterns and 

significance. The studies are more significant for various disease diagnosis and 

treatments obtained from biomedical data. We are interested in exploring 

consensus methods to improve the accuracy of outcomes for data mining, e.g., 

community detection. In our doctoral study, we look at the novel applications  of  

consensus  methods  in  two different case studies. In the first study, we use 

consensus methods for community detection in resting-state brain functional 

connectivity network obtained from functional magnetic resonance imaging 

(fMRI) data. In the second problem, we use consensus methods in aggregating 

different regression models for constructing networks in the gene association study. 

Here, the outcome is a network between DNA methylation features and mRNA 

genes, derived from samples in cancer patients.

 

 

Consensus methods for network analysis of biomedical  data: Case 

studies on brain functional connectivity network and  

gene-gene association networks 

Reddy Rani Vangimalla 
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Physics and Applied Mathematics Unit, Indian Statistical Institute, Kolkata, India 

 
To analyze the stability of the generalized synchronization state, the auxiliary 

system approach is a seminal method and widely used nowadays.  However, this 

method lacks a rigorous mathematical justification for the applicability in 

networks. Here we analytically derive the auxiliary system approach for master- 

slave coupling configuration from the definition of the generalized synchronization 

state. Recently, few controversies arise in Ref. [O. I. Moskalenko, A. A. 

Koronovskii, and A. E. Hramov, Phys. Rev. E 87, 064901  (2013);   J.  Zhou,   J.  

Chen,   J.  Lu,   and  J.  Lu¨, IEEE Transactions on automatic control 62, 3468 

(2017)] regarding the applicability of this approach in bi-directionally coupled 

oscillators. Motivated by these two recent works, the inapplicability of this 

approach for the network of coupled oscillators is theoretically analyzed. 

Appropriate representative examples are given to validate our analytical results.

 

Inapplicability of auxiliary system approach to detect generalized 

synchronization: Analytical study 

 Sarbendu Rakshit 
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Swarup Chattopadhyay 

 
Machine Intelligence Unit, Indian Statistical Institute, Kolkata, India 

 In this thesis we have explored two most important structural characteristics (viz. 

‘degree distribution’ and ‘community structure’) in the study of large scale real 

world complex networks such as Live-Journal, DBLP, Wiki-Talk, Google, Twitter, 

Amazon, Facebook, etc. Degree distribution of nodes, especially a power-law 

degree distribution, has been regarded as one of the most significant structural 

characteristics observed in many real-world complex networks. The main reason 

behind the emergence of this phenomenon is the mechanism of preferential 

attachment which states that in a growing network a node with higher degree is 

more likely to receive new links. However, degree is not the only key factor 

influencing the network growth leading to power-law degree distribution. Instead, 

there must be several other factors whose cumulative effect, called fitness of a node, 

has a significant role in attracting other nodes and thereby producing power law 

networks. Our first contribution leads to a construction methodology, also leading 

to power law networks, which combines the inherent fitness value of a node, drawn 

from a particular distribution, with various attachment schemes based on the 

different selection methods commonly used in Genetic algorithms. The proposed 

construction methodology produces proper power-law networks which possess 

topological properties similar to observed in the real world. Extensive simulations 

and experiments over scientific collaboration networks validate the effectiveness of 

the proposed models. 

Furthermore, it has been observed that for many large scale real world networks, 

the power-law distribution does not fit properly because of the presence of large 

fluctuations and sparsity in upper and lower tails of the distribution. In addition, a 

closer observation, while fitting, shows that the single power-law distribution is 

often inadequate to meet the data characteristics properly. To overcome this 

phenomenon/challenge, we have proposed three different models (viz. truncated 

geometric distribution, double power-law distribution and modified Lomax 

distribution) for better modeling the entire degree distribution of a large scale real 

world complex network. The proposed modeling approaches further leads to the  

 

 

Analysis of some structural characteristics of real world complex 

networks and their statistical properties 
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identification of a transition degree which, it has been demonstrated, may have a 

significant implication in analyzing the complex networks. The applicability, as 

well as effectiveness of the proposed approaches are shown using rigorous 

experiments over several real world complex networks and also validated using 

statistical tests. Finally, we have proposed a new similarity measures between 

nodes in order to analyzing the other important structural characteristic viz. 

‘community structure’ present in a complex network. 
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Universität Oldenburg, Germany 

In theoretical ecology, the main emphasis is on the identification of critical 

thresholds of environmental conditions (tipping points) at which long-term 

ecosystem states bifurcate resulting in dangerous low population densities or 

even in the extinction of whole populations. The focus on changes of long-term 

states due to bifurcations neglects (i) environmental changes on ecological 

relevant time scales and (ii) critical transitions in the transient dynamics without 

bifurcation. Recent studies show that critical transitions can also be triggered by 

dangerous rates of environmental change instead of dangerous thresholds. These 

rate-induced transitions can occur even when the environment changes much 

slower than the slowest process in the system. We demonstrate rate-induced 

tipping for the well-known Rosenzweig-MacArthur predator-prey model by 

decreasing the carrying capacity continuously at a given rate r in time. In Fig. 1, 

the red and green solution of the predator-prey system are exposed to the same 

rate r=0.006. Rather surprisingly, both proceed highly differently in phase space 

until they reach the unique attractor (grey dashed line). The red trajectory 

exhibits rate-induced tipping leading to low prey population densities u, whereas 

the green trajectory stays close to the attractor. We demonstrate that whether 

solutions of the predator-prey model exhibit rate-induced tipping depends on the 

location of the maximal canard trajectory (blue line) on the stable part (red 

surface) of the folded part of the critical manifold. Further, we show that the 

location of the canard trajectory determines the critical rate above which a given 

solution of the system undergoes a rate-induced transition. 

 

Rate-induced tipping in predator-prey systems 

Anna Vanselow 

 

Figure 1. Rate-induced 

tipping solution (red), 

tracking solution (green) and 

canard trajectory (blue) in 

phase space 
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Indian Institute of Technology, Indore, India 

 
Solitary states are not yet known to arise naturally in networked Kuramoto 

oscillators. Here we put forward a delay-dependent technique for the origination 

of solitary states in identical rings of Kuramoto oscillators, connected in a 

mutiplex framework [1]. The multiplex framework involves a few delayed 

coupling(s) installed between discretely selected pairs of interconnected nodes. It 

is revealed that such a fraction of delayed interlayer links gives rise to solitary 

states [2]. Hence, such are the directed solitary state(s) as the stretch of 

dislodgement(s), and the locale(s) of solitary units are entirely manageable 

employing appropriate choices of delays and structural parameters of the 

multiplex network. Also, the selection of either discrete or concatenated 

arrangement of interlayer delay(s) provides an eminent way to switch between 

solitary and chimera states [3]. This study can assist in providing a better 

understanding of the dynamics behind various neuronal disorders in the brain, 

such as epileptic seizures. 

 

Engineering solitary states in multiplex networks through 

interlayer delays 

Naveen Kumar Mendola 

Figure 1. (a) Schematic 

diagram of a multiplex network 

of two globally coupled 

networks having one-to-one 

correspondence, experiencing 

coherence. (b) The same 

multiplex network (considered   

in   (a))   having   a   few delayed 

interlayer links, broadcasting 

the solitary states. 
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Indian Institute of Technology, Indore, India 

To date, explosive synchronization (ES) in a network is shown to be originated 

from considering either degree-frequency correlation, frequency-coupling 

strength correlation, inertia or adaptively- controlled phase oscillators [1,2,3,4]. 

We have shown that ES is a generic phenomenon and can occur in any network 

by multiplexing it with an appropriate layer without even considering any 

prerequisite for the emergence of ES [5]. We devise a technique which leads to 

the occurrence of ES with hysteresis loop in a network upon its multiplexing with 

a negatively coupled (or inhibitory) layer. The impact of various structural 

properties of positively coupled (or excitatory) and inhibitory layers along with 

the strength of multiplexing in gaining control over the induced ES transition is 

studied. Analytical prediction for the spread of phase-distribution of each layer 

is provided, which are in good agreement with the numerical assessment. This 

investigation is a step forward in highlighting the importance of multiplex 

framework not only in bringing novel phenomena which are not possible in an 

isolated network but also in providing more structural control over the induced 

phenomena. 

 

 

Inhibition induced explosive synchronization in multiplex 

networks 

Vasundhara Rathore 

 

Fig 1. Schematic diagram for a 

single layer network where nodes 

are positively coupled, depicting 

a smooth second order transition 

to synchrony (top). Multiplex 

network in which same nodes are 

positively and negatively coupled 

separately in two different layers, 

called excitatory and inhibitory, 

respectively (bottom), leading to 

first order transition to 

synchrony. 
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CINE 2020 Conference Programme 

27 February 2020   (Thursday)   Pre-Lunch Session 

(CSCR Seminar Room) R. A. Fisher Bhavan, 1st Floor 

9:00 –10:00 CONFERENCE REGISTRATION 

Venue: Platinum Jubilee Auditorium Building (PJA) 

10:00-10:30 INAUGURATION BY DEAN OF STUDIES, ISI 
Venue: Platinum Jubilee Auditorium Building (PJA) 

10:30-11:30 

K
e

yn
o

te
 T

al
k 

I 

Speaker: Ulrike Feudel 
 

Title: Transient Chaos in Complex Networks 
 

Chair:  Alexander Pisarchik 

11:30-12:00 HIGH TEA (PJA) 

Venue: CSCR Seminar Room, R. A. Fisher Bhavan, First Floor 

11:45-13:30 

Tu
to

ri
al

 

Le
ct

u
re

 1
 

Artificial Intelligence- Behind the scene look in MATLAB  
By Souvick Chatterjee 

Venue: NAB I, Kolmogorov Bhavan, Ground Floor 

12:00-13:30 

In
vi

te
d

 L
e

ct
u

re
s 

1
2

:0
0

-1
2

:3
0

 Talk  1 
Speaker: Alexander Pisarchik 

Title: Applications of Artificial Intelligence to Brain 
Signals Analysis 

Chair: Syamal Dana 

1
2

:3
0

-1
3

:0
0

 Talk  2 
Speaker: Alexander Hramov 

Title: Interactions within the Spatially-distributed 
Cortical Neural Network during Visual Attentional Tasks 
Chair: Syamal Dana 

1
3

:0
0

-1
3

:3
0

 Talk  3 (Skype) 
Speaker: Sarika Jalan 

Title: Regulating Explosive Synchronization in Networks 
by Multiplexing Parameters 

Chair: Syamal Dana 

13:30-15:00 LUNCH 
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27 February 2020   (Thursday)   Post-Lunch Session 

Venue: NAB-I, Kolmogorov Bhavan, Ground Floor 

15:00-18:30 

Tu
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re

  2
 

1
5

:0
0

-1
7

:1
5

 Session  I 
Speaker: Javier M. Buldú 

Title From brain dynamics to networks 
 
Chair: Dr. Gautam Das, IPGMER 

17:15-17:30 TEA 

In
vi

te
d

 

Le
ct

u
re

  

1
7

:3
0

-1
8

:3
0

 Talk  4 
Speaker: Ashish Lahiri 

Title : Akshay Kumar Datta: A forgotten pioneer of 
rationalism in India 

Chair: Guruprasad Kar, PAMU, ISI 
 

 
28 February 2020   (Friday)   Pre-Lunch Session 

 
Venue: NAB I, Kolmogorov Bhavan, Ground Floor 

10:00-10:40 

In
vi

te
d

 

Le
ct

u
re

 

Talk  5 
Speaker: Klaus Lehnertz 

Title: Current limitations on inferring weighted and directed 
networks from data: Lessons learned from evolving epileptic 

brain networks 
Chair:  Ulrike Feudel 

Venue: NAB I & NAB II  Kolmogorov Bhavan, Ground Floor 

10:40-11:30 

Doctoral Symposium                                                                                         NAB I 
Chair:  Jury Board 

Scholar’s Colloquium                                                                                         NAB II 
Invited Speaker and Chair:  Semen Kurkin 

11:30-11:45 TEA 

Venue: NAB I & NAB II  Kolmogorov Bhavan, Ground Floor 

11:45-13:00 

Doctoral Symposium                                                                                         NAB I 
Chair: Jury Board 

Scholar’s Colloquium                                                                                         NAB II 
Chair: Semen Kurkin 

13:00-14:30 LUNCH 
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28 February 2020   (Friday)   Post-Lunch Session 

Venue: NAB I, Kolmogorov Bhavan, Ground Floor 

14:30-16:45 
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 3
 Session  II 

Speaker: Saptarshi Ghosh 
Title: Online social networks: Studying the interractions among 

users and content 
 

16:45-17:00 TEA 

Venue: NAB I, Kolmogorov Bhavan, Ground Floor 

17:00-17:30 

K
e

yn
o

te
  

Ta
lk

  2
 

(S
ky

p
e

) Speaker: Stefano Boccaletti 
Title: Collective states of networked phase oscillators: from 

explosive synchronization to Bellerophon states 
Chair:  Dibakar Ghosh 

Venue: NAB I & NAB II  Kolmogorov Bhavan, Ground Floor 

17:30-18:30 

Te
ch

n
ic

al
 

Se
ss

io
n

s 17:30-18:30 
Session I            
Chair: P. Maji                                                    NAB I 

17:30-18:30 
Session II        
Chair: S. Kundu                                                 NAB II 

Venue: PJAB 

18:30-19:30 

C
u

lt
u

ra
l P

ro
gr

am
m

e
 

 

           Cultural Programme  
                      In Collaboration with 

 

 

Eastern Zonal Cultural Centre, Kolkata  

                 Ministry of Culture  

                Government of India 

 

 

 

 

 

19:30                                    CONFERENCE DINNER                      Venue: ISI Guest House 
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29 February 2020   (Saturday)   Pre-Lunch Session 

Venue: Platinum Jubilee Auditorium Building (PJA) 

10:00-11:00 

K
e
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Ta
lk

  3
 

Speaker: Javier M. Buldú 

Title: Football & Network Science: Bringing a laptop to the 

bench 

Chair:  Klaus Lehnertz 

Venue: NAB I  Kolmogorov  Bhavan, Ground Floor 

11:00-11:30 

In
vi

te
d

  

Le
ct

u
re

   
   

   Talk  6 
Speaker: Tomasz Kapitaniak 

Title: Network-induced multistability: Lossy coupling and 

exotic  solitary states 

Chair:  Klaus Lehnertz 

11:30-12:00 TEA 

Venue: NAB I & NAB II  Kolmogorov Bhavan, Ground Floor 

12:00-13:30 

Te
ch

n
ic

al
 S

e
ss

io
n

s 12:00-13:30 
Session III               

Chair: Rajat K De                                            NAB I 

12:00-13:30 

Invited Lecture - Talk  7 

Speaker: Debarshi Kumar Sanyal 

Title: AI in Digital Library: Perspectives from the 
National Digital Library of India 

Session IV              
Chair:  B. Uma Shankar                                 NAB II 

13:30-15:00 LUNCH 

29 February 2020   (Saturday)   Post-Lunch Session 

Venue: NAB I Kolmogorov Bhavan, Ground Floor 

15:00-17:15 

In
d

u
st

ri
al
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ss
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n

: 

Tu
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al

  

Le
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  4
 

Session  III 
Speaker: Debjyoti Paul 

Title: Interpretable Machine Learning: Tools and Techniques to 
understand complex Blackbox Learning Models 

17:15-17:30 TEA 

Venue: NAB I & NAB II  Kolmogorov Bhavan, Ground Floor 

 
 

17:30-18:15 Te
ch

n
ic

al
 

Se
ss

io
n

s 17:30-18:15 
Session V                
Chair: Utpal Garain                                      NAB I 

17:30-18:15 
Session VI              
 Chair: Debarshi Sanyal                               NAB II 

18:30 OPEN HOUSE & VALEDICTORY 
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Conference Technical Sessions Details 

Session I: Signal and Image Processing 

28 February 2020 Venue: NAB-I 17:30-18:30 

Session Chair: P Maji, MIU, ISI 

Paper ID 
20 

A Multi-Task Music Artist Classification Network  
Swaroop Panda  

29 
AlexNet based Real-Time Detection and Segregation of Household Objects 
using Scorbot 
Mohamed Abbas 

33 
An Unsupervised Apprach for GAIT Phase Detection 
Saikat Chakraborty 

52 
Using thermal intensities to build conditional random fields for object 
segmentation at night  
Swarnendu Ghosh 

 

Session II: Security and Other Applications 

28 February 2020 Venue: NAB I 17:30-18:30 

Session Chair: S. Kundu, IIT JODHPUR 

Paper ID 
6 

An Efficient Algorithm to Minimize Makespan on Parallel Batch Processing 
Machines 
Arindam Chakravorty 

32 
A brief overview of User Authentication in Internet of Things architecture 
Samiran Chattopadhyay 

41 
Breaking CAPTCHA characters using Multi-task Learning CNN and SVM 
Sumeet Sachdev 

 

Session III: Machine Learning frameworks - I 

29 February 2020 Venue: NAB II 12:00-13:30 

Session Chair: Rajat K. De, MIU, ISI 

Paper ID 

8 

Complete neighbourhood centrality and its application 

Kousik Das 

35 

An Ensemble of Ensembles Framework for Predictive Analytics of 

Commodity Market 

Indranil Ghosh 
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53 

Total Influence and Hybrid Simulation of Independent Cascade Model using 

Rough Knowledge Granules 

Suman Kundu 

37 

Data Mining Using Neural Networks in the form of Classification Rules: A 

Review 

Manomita Chakraborty 

 

Session IV: Machine Learning frameworks - II 

29 February 2020 Venue: NAB II 12:00-13:30 

Session Chair: B. Uma Sankar, MIU, ISI 

Paper ID 
27 

An Ensemble filtering approach based supervised gene clustering algorithm 
to identify informative genes to improve sample  classification accuracy in 
microarray gene expression data 
Shilpi Bose 

51 
RSOD: Efficient Technique for Outlier Detection using Reverse Nearest 
Neighbors Statistics 
Satarupa Uttarkabat 

 

Session V: Machine Learning for Handwriting Analysis 

29 February 2020 Venue: NAB I 17:30-18:15 

Session Chair: Utpal Garain, CVPR, ISI 

Paper ID 

10 

Feature Extraction from Text Images to Study Individuality of Handwriting  

Salankara Mukherjee  

31 

Learning Interpretable Hidden State Structures for Handwritten Numeral 

Recognition 

Seba Susan and Jatin Malhotra 

34 
Handwritten Gujarati Word Image Matching using Autoencoder 

Suman  K. Mitra 
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Session VI: Computational Intelligence for Biomedical Applications 

29 February 2020 Venue: NAB II 17:30-18:15 

Session Chair:  Debarshi Sanyal, IIT KGP 

Paper ID 

14 

Respiratory diseases recognition through respiratory sound with the help of 

deep neural network 

Victor Basu  

16 

Evaluation of Effectiveness of Image Enhancement Techniques with 

Application to Retinal Fundus Images 

Mahua Nandy Pal  

30 
Prediction of missing EEG channel waveform using LSTM 

Avijit Paul 

 

OPEN HOUSE & VALEDICTORY 

29 February 2020 Venue: CSCR Seminar Room 18:30 Onwards 

Session Chair:   Sanghamitra Bandyopadhyay 
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Ministry of Culture  
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A. R. A. Fisher Bhavan 

B. PJA Building 

C. Guest House 

D. C. D. Desmukh 
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KOLKATA 

 

In the fall of 1687 Job Charnock, an agent of the East India Company secured 

permission from the Mughals to establish a base at Sutanati. In 1696, Old Fort William 

was established and this was the origin of the city of Kolkata. One of the sayings go 

that the name Kolkata is derived from Kalikata, one of three villages whose lands 

became a part of the new settlement. In the three centuries, Kolkata has grown from a 

mere fishing village into one of the largest cities in India with a population of 10.5 

million, and is indeed, one of the largest cities in the world. Kolkata served as the 

capital of British India until 1912 and it is not surprising that one sees predominantly 

Western architectural styles in its many buildings and monuments. Two of the finest 

examples are Writers Building and the Victoria Memorial, where the architecture is a 

medley of the best of Occidental and Oriental styles. It is proud to have one of the best 

libraries and museums in Asia. Kolkata is a city with strong cultural, literary and 

scientific flavour. This is reflected in the ever increasing flow of activities in such 

diverse fields as science, fine arts, writing, music, dance and theatre. The first Noble 

laureate in literature from Asia was from Kolkata and it was the main place of work 

of several other Nobel laureates. 
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PLACES TO VISIT 
 

Many of these places are easily accessible by Metro railway from Shyambazar, Dum 
Dum and Noapara stations in the north. 

 

 

One of the few such facilities in the World, the 

Science City on the Eastern Metropolitan Bypass has 

a Convention Center and Science Theme Park. Here 

modern technology combines with impressive 

visuals to bring science closer to people. Entry is by 

ticket. 

 

 

 

Established in 1959, it is located at 19A Gurusaday 

Road. it features permanent exhibition on scientific 

and technological progress. has workshop which 

designs and produces much of its exhibits. Entry is by 

ticket. Monday it closed. 

 

One of the largest in Asia, it is located at 96, 

Jawaharlal Nehru road, near the Victoria Memorial. 

Daily programmes in English, Bengali, Hindi from 12 

noon to 7pm. It can accommodated 500 persons. 

Entry is by ticket, and is closed on Monday. 

Science City 

 

Birla Industrial & Technological 

Museum 

Birla Planetarium 
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The largest and oldest of its kind in India, it was laid 

out in 1787. It covers an area of 109.27 Ha and is 

famous for the over 250 years old Great Banyan tree 

which covers 382 m in its circumference, with over 

600 aerial roots. There are more than 30,000 

varieties of trees and plants. Situated about 9 km 

from Kolkata, across the Hooghly river, it is a lovely 

picnic spot, well-connected by bus and ferry service. 

It is open from 7:00am to 5:00 pm. entry by ticket 

 

A sprawling garden set up  by the Brtitish in the early 

20th  century with a band stand and a beautiful 

pagoda. It is an attractive picnic spot on Strand Road. 

A stadium has been built adjacent to it for cricket test 

matches which can accommodate as many as 

100,000 people.  

 

A National Museum housing rare antiques, 

armaments, armour, fossils, stones, paintings of 

Mughal India, regal dresses/uniforms, rare animal 

skeletons, mummies, etc. Entry is by ticket. It is 

situated on J L Nehru Road, near the Birla 

Planetarium. 

  

Botanical Garden 

Eden Gardens 

Indian Museum 
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Legend goes that the name of Kolkata, is derived from 

the famous Kali deity of this temple located at 

Kalighat in South Kolkata. It is a great attraction for 

Hindu pilgrimage. 

 

Previously vice-Regal House, it is one of the largest 

libraries in Asia with a collection of rare books and 

manuscripts. It is located opposite the Zoological 

Gardens, Alipore. 

 

Previously known as Octerloney Monument, it 

resembles the Qutab Minar of Delhi. It is located near 

Esplanade on the Maidan, a green stretch at the heart 

of Kolkata comprising many football, cricket, hockey 

and athletic clubs. The Saheed Minar is the seat of 

many memorable political meetings. 

Kalighat Temple 

National Library 

Saheed Minar 

https://www.isical.ac.in/~scc/CINE/index.html
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The Anglican Cathedral of Kolkata built in 1847, is 

adjacent to the Birla Planetarium. Its tower is 65 m 

high and is famous for the serene service rendered on 

Christmas Eve. 

 Founded by Swami Vivekananda, the world famous 

socio-religious reformer and disciple of Sri 

Ramakrishna Paramhansa, it is the Headquarters of 

Ramakrishna Mission. This International tourist 

attraction is located on the bank of the river Hooghly 

near Belur, close to Indian Statistical Institute. Its 

sprawling prayer hall with a statue of Ramakrishna is 

remarkable. It is well connected by train the bus. 

 

 

Built in memory of Queen Victoria, between 1906 and 

1921 imitating the Taj Mahal, topped with an angel, 

this memorial faces the Kolkata maidan. It houses 

paintings, manuscripts, and other objects of historic 

value in its Museum and Art Gallery. Two regular 

sound and light shows are held in the evening. Its 

entry by ticket, and Monday is closed. 

St. Paul's Cathedral 

Belur Math 

 

Victoria Memorial 

https://www.isical.ac.in/~scc/CINE/index.html
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One of the biggest zoological gardens in India, it has a 

vast collection of animals, birds, snakes and reptiles. 

it also has a section for children. It remains a favourite 

picnic spot during winter and attracts a large number 

of emigrant birds.  

  

 

A famous mosque in Kolkata, India. Located at 185 

Dhartamtalla Street near Saheed Minar, the mosque 

is a relic of architectural and cultural heritage. People 

from all sections of society and religions are allowed 

to visit and take pictures of this historical premise. 

This building was built in 1832 by Prince Ghulam 

Mohammed, the youngest son of Tipu Sultan, the 

great warrior of Mysore 

 

 New Town Eco Park (Prakriti Tirtha) is an urban 

park in New Town, Kolkata and the biggest park so far in 

India. The park is situated on a 480 acres plot and is 

surrounded by a 104 acres waterbody with an island in 

the middle. The park has been divided into three broad 

parts; 1) ecological zones like wetlands, grasslands, and 

urban forest, 2) theme gardens and open spaces, 3) and 

urban recreational spaces. The Eco Park is further 

divided into different sub-parts according to the 

different types of fauna planted. The copy of Seven 

Wonders of the world are also constructed in this park 

for the people to visit it. 

Zoological Garden 

Tipu Sultan Mosque 

New Town Eco Park 

 

https://www.isical.ac.in/~scc/CINE/index.html
https://en.wikipedia.org/wiki/Urban_park
https://en.wikipedia.org/wiki/Urban_park
https://en.wikipedia.org/wiki/New_Town,_Kolkata





