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Department of Electronics and Communication Engineering of Jaypee University of
Information Technology, Solan organized an amazing 9th session of “Workshop on Industrial
Revolution 4.0” on 28 August 2021. The topic of the 9th session was “Recent Trends in
Data Clustering Algorithms & their Applications in IoT” delivered by our honorable
speaker Dr. Satyasai Jagannath Nanda, Assistant Professor, MNIT Jaipur.
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Our eminent speaker introduced by Ms. Pragya and Ms. Sagrika from the branch of



Electronics and Communication Engineering served as an inspiration to several participants

& students by delivering their motivation towards the field of IOT.
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Unsupervised Learning 5
.

Unsupervised learning is a machine learning technique, where you do not need to {  Nishant Jain Sagrika Gargya

supervise the model. The model is allowed to work on its own to discover information.

Importance :
7 Unsupervised machine learning finds all kind of unknown patterns in data. 4
# Unsupervised methods help you to find features which can be useful for categorization. = D N
# Itistaken place in real time, so all the input data to be analyzed and labeled in the Dr. Dileap Kumar
presence of learners.
It is easier to get unlabeled datafrom a computer than labeled data, which needs
manual intervention.
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He also gave us the knowledge about the clustering and the importance of unsupervised
learning in the field of IoT. With vast knowledge in the field of IOT, Dr. Nanda explained the
algorithms of data clustering and their applications in IOT in day to day life. He continued
explaining its optimization, computation and how it is applicable and used nowadays in every

field.



Partitional Clustering

» Given a dataset =
Pl P12

\ P21 P22
PN1 PN2 - PND
» It represents N patterns each having D attnbutes (also called

# Objective: Partition the dataset mto M groups (Clusters) such that

~  Every cluster must contain at least one pattern
Ci#b6 Vie{

»  There should not be common patterns between any two clusters
GNCj=¢ Vi,je{1,2,. M} and i#

~ Dataset consists of sum of all the cluster

M
UCi=Pvxp
i=1
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Satyasai Nanda is presenting

Derivative Based Optimization

Uni-modal

Process continues until and unless
slope changes from positive to
negative or vice versawhere the
algorithm assumes presence of
maxima

Multi-modal Global Maxima
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He also explained the IOT and remote sensing, hyper spectral imaging etc. and also about the
various IOT applications in Industry 4.0 ‘The 9th Industrial Revolution’. He broadly explains
about the data clustering algorithms and its applications. And also shared some problems like

Band Selection and its clustered image.
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Hyper-spectral Imaging

Hyperspectral imaging, like other spectralimaging, collects and processes information i 5 :
from across the electromagnetic spectrum. Nishant Jain Sagrika Gargya

>>> It collects hundreds of images at different wavelengths for the same spatial area.

AIM : The goal of hyperspectral imaging is to obtain the spectrum for each pixel in the
image of a scene, with the purpose of finding objects, identifying materials, or detecting
processes. - Rahul Shrivastava

Human eye sees color of visible light in
mostly three bands

7 long wavelengths - perceived as red
» medium wavelengths - perceived as green
» shortwavelengths - perceived as blue

Rahul Rana 201024

R
Spectral imaging divides the spectrum into
many more bands.
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Internet of Things and Remote Sensing \

.
- Nishant Jain rika Gargya
Recent advances in home automation, smart environments, smart cities and sensor Sag oY
networks for civilian and military applications have combined to create the Internet of
Things (loT).

With it has also emerged a transformation of the Internet and mobile communication D
networks into a single infrastructure.
Dr. Dilesp Kumar Rahul Shrivastava
The goal is to be able to access, secure, manage, control and scale the single loT
infrastructure from anywhere and with any device.

This transformation creates new industrial opportynities in smart environments, sensor
software, loT platforms, cyber security, cryptographic schemes for sensor networks,
digital forensics and sales. Revinder Kumar

New frontiers for loT include sensor networks on land, underwater and in space to

monitor environmental conditions, the remote supervision of large-scale farms, precision

agriculture, remote surgery, remote laboratories, the retailindustryandautono 4 4+ % / & O »
devices including drones and unmanned aerial vehicles (UAV).
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Problem 2- Band Selection p
Nishant Jain

Selected Bands

Rahul Shrivastan

Raw Image

Clustering LS
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Two hour session on the trends in data clustering and their applications in IOT was great,
participants gained a lot of knowledge in this field and they really appreciated this session.

Hoping to implement the knowledge we gained during the session in future.
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Exploitation Skaly = Sky iy + n(fw ) . | Nishant Jain Sagrika Gargya
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Particle Swarm Optimization

e ?ﬂ

Nishant Jain Sagrika Gargya

Initialize particles with random position | :
and velocity vectors. ¥ ﬁ;
" » ™ L D ‘
For each pgmcle_s position (p) Dr. Dileep Kumar Rahul Shrivastava

e s
*
If fitness(p) better than
fitness(pbest) then pbest= p
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In the conclusion, the several doubts were cleared and developed immense interest in the
applications of IOT and data clustering algorithms. The session was worthy and taught us lot of

things.
® REC ) satyasai Nanda is presenting
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