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Report on 6-days Short Term Training Program

¢ TITLE AND DURATION: “Artificial Intelligence & 5G Communication
Technology” from December 07-12, 2020.

¢ SPONSORS: AICTE Quality Improvement Scheme (AQIS)
¢  SUPPORTERS: Nil.

t  ORGANIZERS: Department of Electronics & Communication Engineering,

Poornima College of Engineering, Jaipur.

¢ OBJECTIVES: The objective of general Al is to design a system capable of
thinking for itself just like humans do. Currently, general Al is still under research,
and efforts are being made to develop machines that have enhanced cognitive

capabilities.

¢+ EXPECTED OUTCOMES:
1. Evaluate the advantages, disadvantages, challenges, and ramifications of human—Al

augmentation.

2. Design and develop symbiotic human-Al systems that balance the information
processing power of computational systems with human intelligence and decision

making.

3. Explain the benefits, limitations, and tradeoffs of designing engaging and ethical
conversational user interactions, including those supported by catboats, smart

speakers, and other Al-driven, voice-based technologies.

4. Design and evaluate conversational interfaces for different users and contziits of - i
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+ BROCHURE /POSTER / LEAFLET /FLYER:

Six Days Short Term Training Programme (STTP) under AICTE-AQIS
on

Artificial Intelligence and
5G Communication Technology

December 7-12, 2020

Department of Electronics & Communication Engineering, Poornima College of Engineering

Cordially invite you to Inaugural Session
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Poornima College of Engineering - Artificial Intelligence & 5G Communication Technology

+ PROGRAM SCHEDULE:

- COLLEGE OF ENGINEERING

Affiliated to RTU, Kota - Approved by AICTE & UGC under 2(f) - Accredited by NBA

Department of Electronics & Communication Engineering
Third AICTE-AQIS Sponsored STTP on Artificial Intelligence and SG Communication Technology from December 07-12, 2020

9:30 AM 10:00 AM-11:30 AM 11:45 AM-01:15 PM 02:00 PM-03:30 PM
Inaugural Session
Chief Guest: Dr. Manoj K. Shukla, Multiple Access Schemes in 5G Mobile | Time Sensitive Networking (TSN): It'S Application of Machine Based
Monday Pro Vice Chancelloe, Harcourt Butler Technical Communication Context & Standards in Industry 4.0 & Technique in the Physcial Layer of
) :’; 1;; 0 University, Kanpur Dr. Manoj K. Shukla, 5G Future Wireless Communication System
(07.12.2020) & Pro Vice Chancellor, Harcount Butler Dr. N S. Rajput, Dr. Seemanti Saha,
Guest of Honor: Mr. Yogesh Bhaskar, Technical University, Kanpur Associate Professor, IIT Varanasi Assistant Professor, NIT Patna
General Manager, BSNL, Barmer
Evolution of 5G Communication ¥
Techuology fram Anteuna Engiueer’s | -Lroiution of Telecommunication CRM & Artificial Intelligence
Tuesday ctiv Towards 5G & Beyond Vikas "
(08.12.2020) Perspective Dr. Jaisingh Thangarsi, Sharma, Salesforce Scrum Master,
Dr. Surajit Kundu, Assistant Prof i Dh.; bad Hornzontal Digital
Assistant Professor, NIT Sikkim i e 0
) Convolutional Neural Network for Artificial lntr_lllgencc l?nsed Power i Wave foe Viebicalei Communication
Wednesday Computer Vision Control in BSG Network Dr. Aniruddha Chands
(09.12.2020) Dr. Kuldeep Singh, Dr.Shahid Mchraj Shah, el P‘:er: Nl’l’n[)x: 2
Assistant Professor, MNIT Jaipur Assistant Professor, NIT Srinagar i ’ &%
: C 1AM J
Artiﬂchl'lnlelllgmu. in Cooperative Drone Base Stations for 5G & Bevond ooperation in loT: A Multi-User
Thursday Noma (5G) Network Dr. Chayan Bhar 4 Perspective
(10.12.2020) Dr Kiran Kumar Gurrala, A .mmp' P Y NIT W \ Dr. Sam Darshi,
Assistant Professor, NIT Andhra Pradesh st Reen oo Assistant Professor, IIT Ropar
7 Fiber Optics Based Devices for High
_ Celiokar Traflic Predician Using Deep Security Issue With Mobile IP Speed Communication Systems
Ay Learning Dr. Karan Verma, Dr. Sanjeev Kumar Raghuwanshi,
(11.12.2020) Dr.P Prakasam, Professor & Head, g h S g 2wl
VIT Vellor Assistant Professor, NIT Delli Associate Professor,
1IT Dhanbad
% UAV Relaying Assisted Cooperative 5G Advances in Spider Monkey
Autenusy fae Communlcation Communication Optimization Algorithm
Satarday Teckaolegy Dr. Anirudh Agarwal, Dr. Harish Sharma
(12.12.2020) Dr. Mithilesh Kumar, Professar, : ok D
RTU Kata Assistant Professor, Associate Professor,
LNMIT Jaipur RTU Kota
-~ i — =
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Poornima College of Engineering - Artificial Intelligence & 5G Communication Technology

INAUGURAL SESSION:

On

SHORT TERM TRAINING PROGRAM

Artificial Intelligence & 5G Communication Technology

December 7-12, 2020
Sponsored by AICTE Quality Improvement Scheme (AQIS)

Organized by Department of Electronics & Communication Engineering,

Poornima College of Engineering, Jaipur

Date: December 7, 2020
Venue: Online (https://meet.google.com/eaf-ufri-utt)

Q- Sheet Inaugural Session

i Welcome of Dignitaries and Introduction of STTP by
Dr. Garima Mathur, Head & Professor ECE, PCE

* Dr. Manoj K. Shukla Pro Vice Chancellor Harcourt
Butler Technical University, Kanpur (Chief Guest)

 Mr. Yogesh Bhasker, General Manager, BSNL,

Barmer (Guest of Honor)
* Ar. Rahul Singhi, Director, Poornima Group

* Dr. Mahesh Bundele, Director & Principal, PCE

* Mr. Pankaj Dhemla, Vice Principal, PCE

Time: 09:30 - 10:05 AM

03 Min

09:30 AM-09:33 AM

| Welcome address by Dr. Mahesh Bundele, Director &
| Principal, PCE

05 Min

09:33 AM-09:38 AM

Motivational Words by Ar. Rahul Singhi, Director,

Poormima Group

05 Min

09:38 AM-09:43 AM

|| Address by Guest of Honor Mr. Yogesh Bhasker

(General Manager, BSNL), Barmer

10 Min

09:43 AM-09:53 AM

| Inaugural Address by Dr. Manoj K. Shukla Pro Vice
Chancellor Harcourt Butler Technical University, Kanpur
| (Chief Guest)

10 Min

09:53 AM-10:03 AM

Vote of Thanks by Dr. Payval Bansal, Associate Prof,

ECE, PCE

02 Min

10:03 AM-10:05 AM

DETAILS OF RESOURCE PERSONS:

. POORNIMA

COLLEGE OF ENGINEERING

Affiliated to RTU, Kota = Approved by AICTE & UGC under 2(f) - Accredited by NBA

Department of Electronics & Communication Engineering

Third AICTE-AQIS Sponsored STTP on Artificial Intelligence and 5G C

Tech

logy from D

ber 07-12, 2020

9:30 AM 10:00 AM-11:30 AM 11:45 AM-01:15 PM 02:00 PM-03:30 PM
Inaugural Session
Chief Guest: Dr. Manoj K. Shukla, Multiple Access Schemes in SG Mobile | Time Sensitive Networking (TSN): It'S Application of Machine Based
M Pro Vice Chancelloe, Harcourt Butler Technical Communication Context & Standards in Industry 4.0 & Technique in the Physcial Layer of
0112, _m;o University, Kanpur Dr. Manoj K. Shukla, 5G Future Wireless Communication System
o ) & Pro Vice Chancellor, Harcourt Butler Dr. N.S. Rajput, Dr. Seemanti Saha,
Guest of Honor: Mr. Yogesh Bhaskar, Technical University, Kanpur Associate Professor, IIT Varanasi Assistant Professor, NIT Patna
General Manager, BSNL, Barmer
Evolution of 5G Communication
Technology from Antenna Engineer'S Exphition S£ Telacommunicativn CRM & Artificial Intelligence
Tuesday Towards 5G & Beyond
(08.12.2020) Perspective Dr. Jaisingh Thangaraj Vikas Sharma, Salesforce Scrum Master,
Dr. Surajit Kundu, Assistant Professor, 11T Dha‘nhad Horizontal Digital
Assistant Professor, NIT Sikkim ¢
“onv: N Ny
) Convolutional Neural Network for Artificial Intelligence !!nnd Power s Wos B Vel Gommialeaiss
Wednesday Computer Vision Control in BSG Network Dr. Aniruddha Chandra.
(09.12.2020) Dr. Kuldeep Singh, Dr.Shahid Mehraj Shah, S R T e T T 3
Assistant Professor, MNIT Jaipur Assistant Professor, NIT Srinagar . % e
: I
Artificial Inlelllgtm‘tvln Cooperative Drone Base Stations for 5G & Beyond Cooperation in 1oT: A Multi-User
Thursday Noma (5G) Network oyt Perspective
(10.12.2020) Dr Kiran Kumar Gurrala, el S Dr. Sam Darshi,
Assistant Professor, NIT Andhra Pradesh - 2 L Assistant Professor, IIT Ropar
Z Fiber Optics Based Devices for High
Cellular Traffic Prediction Using Decp | ocurity fusue With Mobile IP Speed Communication Systems
Friday Learning Dr. Karan Verma, Dr. Sanjeev Kumar Raghuwanshi
(11.12.2020) Dr.P Prakasam, Professor & Head, ¢ 2 B s AP —
spifiime Assistant Professor, NIT Delhi Associate Professor, —
1T Dhanbad "5‘ gt -
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(12.12.2020) Dr. Mithilesh Kumar, Professor,
Assistant Professor, Associate Professor, BE.. M E.. P
RTUEn LNMIIT Jaipur RTU Kota Di £ M.E., Ph.D.
irector
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Poornima College of Engineering - Artificial Intelligence & 5G Communication Technology

Day 1: 7 December 2020:

Inaugural session witnessed the presence of Chief Guest Prof, Dr. Manoj K. Shukla,
Pro Vice Chancellor Harcourt Butler Technical University Kanpur, Guest of honour
Mr. Yogesh Bhasker. General manager BSNL Barmer ,Dr. Mahesh Bundele,
Director, PCE, Jaipur, Mr. Pankaj Dhemla, Vice Principal, PCE, Jaipur, Dr. Garima
Mathur convenor of STTP & Dr. Payal Bansal Coordinator of STTP, PCE,

participants along with the faculty members. The event started with the

online inaugural ceremoney in presence of chief guest, Guest of honour, Dr.
Mahesh Bundele, Director PCE. Dr Garima Mathur addressed the participants about
the STTP & Its area of learning and its content. In welcome address Dr. Mahesh M.
Bundele, director, PCE, update the participants about the new techniques related to
Artificial Intelligence. Dr. Mnaoj addressed the gathering with his knowledgeable
words,& then after Mr. Yogesh updated the participants about the new technologies to
be on work.In last the inaugural session concluded by vote of thanks delivered by Dr.
Payal Bansal (coordinator of STTP).

Glimpsics of Inaugural session
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Poornima College of Engineering - Artificial Intelligence & 5G Communication Technology

Expert Talk-1
Topic: Multiple Access Schemes In 5 G Mobile Communication

Resource Person: Dr. Manoj K. Shukla, Pro

Vice Chancellor

Venue: Online Via Google Meet

Dr. Manoj K. Shukla, Pro Vice Chancellor Delivered his talk on Multiple
Access Schemes In 5 G Mobile Communication. He told us about the current
radio, its applications etc. He also update about the new unique features bring some
new challenges in the design of the new Trans receivers with 5G Communication.
Also brief about the security aspects of the 5G & its BW, Its advantages, its speed

etc.
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Poornima College of Engineering - Artificial Intelligence & 5G Communication Technology

Expert Talk-2

Topic: Time Sensitive Networking (Tsn): It'S Context and Standards in

Industry 4.0 And 5G

Resource Person: Dr. N. S. Rajput, Associate Professor

Venue: online

Memories of event
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4 Day-1-Session -2-dr. NS Rajputmpd - VLC media player (o]0 s
Media Playback Audio Video Subtitle Tools View Help

Pewaront

39:01

217%
) W (i EE o ]
@eo.@CEeEB: s

4 Day-1-Session -2-dr. NS Rajputmp4 - VLC media player (o] @ -

Media Playback Audio Video Subtitle Tools View Help

I

W B

Oeolzecraa B[] Sl

A -
| o—
Dr. Mahesh Bundsle
___BE.,ME.,PhD.
it (ﬁfjl:re ctor
e ima L-ollage of Enginaer
131-8, f s rﬂstiﬂlﬂr.\nEﬁAr&a
Mapura, Jalbues



Poornima College of Engineering - Artificial Intelligence & 5G Communication Technology

Expert Talk-3

Topic: Application of Machine Based Technique In The Physcial Layer Of
Future WirelessCommunication System
Resource Person: Dr. Seemanti Saha, Assistant Professor

Venue: online

4 Day-1-Session 3-Dr. Seemanti saha.mp4 - VLC media player o | & [
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Logistic Regression
o Parametric probabilistic model
p(t=1lx.w) n(lv’m(x))

where 7(a) = (1 + exp(—a))~" is the sigmoid function

[O. Simeone 18]
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At the Edge: PHY

@ Channel equalization in the presence of non-linearities, e.g., for optical links {regression]
@ Algorithm deficit
@ Distance weighted K-Nearest Neighborhood (DKNN) algorithm

160AM Transmitter Fiber Link Subsystem
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NN-based DSP Module Coherent Reciever [Wang et al. '16]
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At the Edge: PHY

» Channel equalization in the presence of non-linearities, e.g., for satellite links with non-linear amplifiers {
regression |

» Algorithm deficit

W Wi

[Bouchired et al. 98]
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& Day-1-Session 3D, Seeman sahampd - VLC media player o6
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At the Edge: PHY o iputneuron

atanh+tanh neuron
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@ Deep Neural Network
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Expert Talk-4

Topic: Evolution Of 5G Communication Technology from Antenna Engineer'S
Perspective

Resource Person: Dr. Surajit Kundu, Assistant Professor
Venue: online
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pmmunication Technology
nna Engineer’s Perspective

Dr. Surajit Kundu

Dept. of Electronics and Communication Engincering

National Institute of Technology Sikkim
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d guhyam aham param
yogesvarat krsnat

 kathayatah svayam
Suraji
of Vyasa, I have heard these most

0 al talks directly from the master of all mysticism,
Krisna, who was speaking personally to Arjuna.
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Alexander Graham

Gutenberg's press Bell's Telephone 1876 Sheet metal

Telephone 18%
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Gugliclmo Marconi
18741987

07:22
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[lertz1857-1894  Bose 1858-1937
callyestablished that visible lightis an EM
phenomenon. [ertz generated electromagnetic waves having 66
cm wavelength which traveled through space and produced a spark
il adistance. He carried out several experiments o show that these
waves have similar propertisas light.

v‘Nikdl'l'ellz Inventorof Radio telegraphy, Alternating current,
“induction motorsete. Marconi used Teslacoils and earthingfor his

ranswitters

Marconimade history when he transmitted the Morse.code of *S”
acrossthe Atlantic, from Comwall in England to Newfoundland in
Canadaon 124 December 1901,
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Sonam Wangchuk -
(1966) Uddhab Bharali

A.P.J. Abdul Kalam (1831.2015]  Govind Swarup 182)
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Expert Talk-5
Topic: Evolution of Telecommunication Towards 5G And Beyond
Resource Person: Dr. Jaisingh Thangaraj, Assistant Professor
Venue: online
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1G Vs. 2G Vs. 3G Vs. 4G Vs. 5G ,
(Contd.,)
+ The aim of wireless communication is to provide high quality,
reliable communication just like wired communication(optical
fibre) and each new generation of services represents a big
step(a leap rather) in that direction.
This evolution journey was started in 1979 from 1G and it is still
continuing to 5G.
Features 6 [ 6 [ %
Start Devlopment 1970/1984 119801999 {19902002
AMPS, NMT, TACSIGSM WCDMA ILTE, WiMax
30 KHz |18 G 16-2GH: |2-8GHz 3
144 - 64 kbps |2 Mbps 2000 Mbps to 1 Gops{| Gbps and higher
TOMACDMA|CDMA __[CDMA (OFDMBDMA
PSIN [Packet NetworkjInternet Intemet
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Circuit Switching

Assingle connection which also leads to a
single path for establishing a connection
between 2 points.

Acircuit needs to be established to make
sure that data transmission takes place.

A uniform path is followed throughout
the session.

It is most ideal for voice communication,
while also keeping the delay uniform.

Without a connection, it cannot exist, as
the connection needs to be present on a
physical layer.

m

%

Packet Switching

A packet is simply data that has been
divided into smaller units along with a
header, for ease of transfer containing
signal information.

Each packet containing the information
that needs to be processed goes through
the dynamic route.

There is no uniform path that is followed
end to end through the session.

It is used mainly for data transmission as
the delay is not uniform.

A connection is not necessary, as it can
exist without one too. It needs to be
present on a network lay
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Circuit Switched Network

Receiver

Caller

Packet Switched Network

Receiver
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Caller
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Classification of Networks

Cuinnnorts IO i ot

o ] ovi | e | ol

1. Local Area Network
2. Wide Area Network
3. Metropolitan Area Network
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Expert Talk-6

Topic: Crm and Artificial Intelligence

Resource Person: Vikas Sharma, Salesforce Scrum Master

Venue: online
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Introduction to Al

Vikas Sharma
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Types of Al

Vikas Sharma
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Everyday Use of Al

Vikas Sharma
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Application of Al

Vikas Sharma
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Introduction to CRM
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Expert Talk-7
Topic: Convolutional Neural Network for Computer Vision
Resource Person Dr. Kuldeep Singh, Assistant Professor
Venue: online
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+ View Point Variation

+ Illumination Condition
* Scale Variation

* Occlusion

+ Intra-class variation
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Expert Talk-8

Topic: Artificial Intelligence Based Power Control in B5G Network
Resource Person: Dr. Shahid Mehraj Shah, Assistant Professor

Venue: online
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Deep Learning based power control

Dr.Shahid Mehraj Shah

Department of Electronics and Communication Engineering

December 9, 2020

Deeg Leaming hased power control
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Outline

o Introduction
o Inference channel

o Introduction To Deep Learning

o Types of learning algorithms

o Training Deep neural network for SRM
o Structure of Deep neural network used for SRM
o Ensembling models

o References
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o Information theoretic channel modelling of mobile communication networks provide good insight into the
design of communication system,

o Channel models like Multiple access channel (Uplink), Broadcast Channel (Downlink), Relay Channel
(Co-operative), Interference Channel are the most common examples

o The capacity region of the multi-user interference channel is among the longest outstanding open problems
in information theory

o It is computationally difficult to achieve efficient power control when the number of users is large

o For general multi-user Gaussian case, this problem is generally NP-hard, and has been investigated for
decades

o Power control for two user interference channel has been solved using usual optimization techniques
@ The problem becomes computationally intractable when number of users increase.

o In practical 5G and Beyong 5G networks, the number of users are going to increase exponentially, while
demanding very high data rates.
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Expert Talk-9
Topic: Mmwave for Vehicular Communication
Resource Person: Dr. Aniruddha Chandra,

Associate ProfessorVenue: online

& Day-3-session 3-Dr. Aniruddha Chandra.mp4 - VLC media player (2|6 -
Media Playback Audio Video Subtitle Tools View Help
Do you want torestartthe plajback uhere lftoff? | contiee | x

Al and 5G Communication Technology

mmWave for Vehicular
Communication

Aniruddha Chandra S} gl Suknany

Associate Professor,
Electronics & Communication Engineering Department,
National Institute of Technology, Durgapur.
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Why mmWave?

* Shannon-Hartley theorem (SISO):

C = B X log(1+SNR)
capacity  bandwidth

(bits/s)

spectrum efficiency
(Hz) (bits/s/Hz)

vy Y=Y Y=Y
o[
* Shannon-Hartley theorem (N x ¥ MIMO):
C=N xB x log(1+5NR)
capacity  no bandwidth  spectrum efficiency
(bits/s) ant (Hz) (bits/sHz)
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Expert Talk-10

Topic: Artificial Intelligence in Cooperative Noma (5G) Network
Resource Person: Dr. Kiran Kumar Gurrala, Assistant Professor

Venue: online
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Artificial Intelligence in Cooperative NOMA (5G) Network

Prosened by
Dr. Kiran Kumar Gurrala

Assistant Professor

iran kumar qurrala

Department of Electronics and Communication Engineering

National Inafitute of Technology Andhra Pradesh
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Outline

* Introduction

Development of Efficient Power Allocation Schemes for NOMA based Wireless
Cooperative Networks

Performance Analysis and Power allocation for Multi Relay Wireless cooperative

NOMA Networks with Diversity Combining srategies Krankumar qurala

Research challenges
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Introduction

What is NOMA in wireless communication systems

-

Why NOMA

Basic relaying schemes

Diversity Combining schemes

Research gaps

Future directions
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The power allocation factors for x1 and x2 are al and a2 fhe superimposed signal s then transmiied
from base station(s) where Ps s source power.

The received signal at the  th relay is given by

g

Kiran kumar g

The amplification factor af the relay |

By substitufing f; in equation (2.2) we obtain,
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Expert Talk-11

Topic: Drone Base Stations For 5G And Beyond

Resource Person: Dr. Chayan Bhar, Assistant Professor

Venue: online

A Day-4=Session-2-Dr. Chayan Bhar.mp4 - VLC media player (=@ -

Media Playback Audio Video Subtitle Tools View Help

Network requirements from next generation networks

1s 5G the solution?
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Contents

Network requirements for 56
Physical layer design objectives for drone-assisted networks

Modelling user mobility behaviour

Network design challenges for storage-as-a-service

Current research directions in 5G networks

Discussion and questions
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Introduction

Sth generation

mobile  network even in a crowded
space, while on the
move.

Massive  MIMO  with

Factory a&)maﬂo», ST
energy  distribution, Low power antenna A
road safety using loT, with high capacity + 1000« bandwidth and 100 x users per unit
telesurgery, sustainable  backhaul/fronthaul area compared to 4G,
networks Drone base stations + 99.999% availability

0% coverage

30% reduction In network energy usage

yps data rate
1.ms latency
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Traffic types in the 5G communications

+ Enhanced mobile broadband:
Seamless user experience
through high-speed data
connectivity and high coverage.

-a Machine-to-machine type
communications: Connect huge
number of loT type devices that
generate small amounts of
sporadically spread data.

* Ultra-reliable low latency
services: Mission-critical
services that require low
latency, high reliability and high
availability.
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Access network: Cell-free networks to reduce handovers

Fronthaul fink

Mablle users Fronthaul facilitates coherent processing

Distributed massive MIMO
+ TDDn the same time-frequency slot
*  High coverage probability
+ Beam forming, matched fitering - APs
O AP-CPU: power control coefficients and
payload data
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Expert Talk-12

Topic: Cooperation In lot: A Multiuser Perspective
Resource Person: Dr. Sam Darshi, Assistant Professor

Venue: online
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A Different Perspective

Following is an excerpt from Mark Zuckerberg's re in US senate. It has useful lessons for those
of us who are involved in or aspire to build technologie: ariety of uses.

Highlighting in the following excerpt is mine

But it's clear now that we didn't do enough to prevent these tools from being used for harm as well. That
goes for fake news, foreign interference in elections, and hate speech, as well as developers and data
privacy. We didn't take a broad enough view of our responsibility, and that was a big mistake. It was my
mistake, and I'm sorry. | started Facebook, | run it, and I'm responsible for what happens here. So now we
have to go through every part of our relationship with people and make sure we're taking a broad enough
view of our responsibility. It's not enough to just connect people, we have to make sure those connections
are positive. It's not enough to just give people a voice, we have to make sure people aren't using it to hurt
people or spread misinformation. It's not enough to give people control of their information, we have to make
sure developers they've given it to are protecting it too. Across the board, we have a responsibility to not just
build tools, but to make sure those tools are used for good

Sam Darshi

-Balwinder
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team must work together 1 dist nsina

Tien Pham [concepf] and US Army Research Laboratory,
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Example of connected things in daily life
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Expert Talk-13
Topic: Cellular Traffic Prediction Using Deep Learning
Resource Person: Dr. Prabhat Kumar Sharma, Professor& Head

Venue: online

A Day-5-Session 1-Dr.P Prakasam.mpd - VLC media player
Media Playback Audio Video Subtitle Tools View Help

&
k

Cellular Traffic Prediction

Prakasam P
Professor/SENSE
Vellore Institute of Technology
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Cellular Traffic

PrakasamP

Global mobile data traffic forecast by ITU.
Overall mobile data traffic is estimated to grow at an annual rate of around 55% in
2020-2030 to reach 607 exabytes (EB) in 2025 knd 5,016 EB in 2030
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Challenges

Due to the data traffic demand in cellular networks,
improvements in system spectral efficiency are necessary.
One possible solution is increasing the base station
deployment density.

* In a relatively sparse deployment of macro base stations,

adding another base station does not severely affect inter-
cell interference, and solid cell splitting gains are easy to
achieve.

However, site acquisition in a capacity limited dense urban
area can get prohibitively expensive.

Challenges associated with the deployment of traditional
macro base stations can be overcome by the utilization of
base stations with lower transmit power, which are classified
as pico-cells, femto-cells and relay nodes.

Prakasamp
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Heterogeneous Networks
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Expert Talk-14

Topic: Security Issue with Mobile Ip
Resource Person: Dr. Karan Verma, Assistant Professor

Venue: online
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Need for Traffic Prediction

It is predicted that the traffic created by
smartphones exceed 86% of all other mobile data
traffic

Traffic prediction is required to efficienty use
network resources. Accurate prediction of network
traffic at access points enables efficient resource
allocation to ensure good quality of service.

If the network traffic can be predicted accurately,
additional processors in these core routers can be
turned off during low traffic times to save power.

A precisely predicted future traffic load will help us
design greener traffic-aware networks

1| ] G 5

O e

Motivation

Develop a computationally efficient traffic
prediction model

\J A\

Dynamic: reactive to evolving Uses counts from dual loop

congestion pattemns detectors as inputs (most
widely used data collection
devices)
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Lessons Learned

Estimating experienced & predicted traffic is
much more difficult than determining
instantaneous travel times
Estimation and Prediction involves
Forecasting future conditions on the freeway
Modeling the temporal & spatial evolution  of
congestion in the freeway section
Implemented models should be able to
provide experienced & predicted traffic
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Prediction - Handoff

The traffic prediction can be estimated using the monitoring of the handoff
mechanism also. The frequent handoff of a large number of users is monitored.
One of the particular base stationsis identified to measure cellular traffic.

However, these methods have a stringent limitation, since each and every time
the base station should be searched which leads to overloading of the system.
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Expert Talk-15

Topic: Fiber Optics Based Devices For High Speed Communication Systems

Resource Person: Dr. Sanjeev Kumar Raghuwanshi, Associate Professor

Venue: online
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ORC (8 Youare presenting

HISTORY

1880 Alexander G. Bell, Photo phone, transmit sound waves over beam of

light O Garima Mathur(ECPCE)

1930: TV image through uncoated fiber cables.

Few years later image through u single glass fiber

1951: Flexible fiberscope: Medical applications @

1956:The term “fiber optics” used for the frst time
s Sogh

1958: Paper on Laser & Maser
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ROHITASH KUMAR.
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OPTICAL FIBER

® Communication system with light as the carvier and fiber as communication
medium

©  Propagation of light in atmosphere impractical: water vapor, oxygen, particles.

®  Optical fiber Is used, glass or plastic, to contain and guide light waves

® Capacity
* Microwave at 10 Gz with 10% utilization ratio: 1 GHz BW
* Light at 100 Tera Tz (10 ) with 10% utilization ratio:

100 THz (10,000GHz)
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COAX'VS. FIBER

* High loss
(750 dB/km at § GHz)
® Large, heavy
* Bandwidth
DC-20GHz

R Vodrumine saywem
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FIBER Vs. COPPER

© Optical fiber transmits light pulses
» Can be used for apalog or digital transmission
* Voice, compater dats, video, etc

® Copper wires (or other metals) can carry the same types oi signals with elecrical

pulscs
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Expert Talk-16
Topic: Antennas For Communication echnologyResource Person: Dr. Mithilesh

Kumar, ProfessorVenue: online
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Antennas for Communication

Y
Dr. MITHILESH KUMAR

B.E., M.Tech, (IITD), Ph.D,(IITD), MIEEE(USA)
Professor
Department of Electronics Engg.
Rajasthan Technical University, Kota
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Communication Technology

* The transmission and reception of signals is
accomplished with Antennas.

e electrical devices that trar

* These EM Waves propagates through space.

* Both transmitter and receiver consists of an

antenna.
=
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Wireless Communications

Terrestrial Mobile Telephony--- 0.8~1GHz

+ GSM- Global System for Mobile Communication

* Personnel Communication Services (PCS)--- 0.9~2.2GHz

Satellite Communications-—- 1~6 GHz, 12/14 GHz
* Multimedia broadcasting, Handheld voice and data
communication

* Wireless LANs--- ISM band: 0.9~0.928GHz, 2.4~2.8GHz
and 5.7~5.8 GHz

* Communication between Computers, between buildings and
within a building
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Mobile Telephony

* 1G Mobile Telephony
Analog - Digital
* 2G Mobile Telephony
kbps - Mbps
* 3G Mobile Data
Mbps -> Gbps
* 4G Mobile Broadband
Data Differentiation
* 5G Mobile Everything
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Mobile Telephony

eless, on the other hand, is expected to operate in different bands dependi rg—l

on the application and performance requirements
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Mobile Telephony

+ After years of research and testing, 5G wireless networks
are being deployed in cities around the world.

Leveraging mmWave frequencies well above previously

used bands, 5G wireless promises rapid speeds, wide

bandwidths, near real-time latencies, and extremely high

capacities.

However, these high-frequency signals create unique Mitesh KUMA
challenges for mobile operators, RF equipment providers,

researchers, and RF engineers conducting RF analysis in

the field.
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Expert Talk-17

Topic: Uav Relaying Assisted Cooperative 5G Communication
Resource Person: Dr. Anirudh Agarwal, Assistant Professor

Venue: online
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UAV Relaying Assisted Cooperative 5G Communication

Dr. Anirudh Agarwal

Assitant Professor,
Dept. of ECE, The LNMIIT Jaipur, India

AICTE-AQIS Sponsored STTP SR Aok
Artificial Intelligence & 5G Communication Technology
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@ Introduction
© Cooperative Communication
° UAV as Relay ANIRUDH AGARWAL

@ UAV as Static Relay

© UAV as Mobile Relay

O Concluding Remarl
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Introduction

o In a simple single user wireless communication scenario, there is a
source (S) which sends data towards destination (D), via direct path.

o If direct path S-D is blocked/ lost, there is a need of a transceiver
between S and D,
o which receives info from S
o and transmits that info to D.

o Such a transceiver is known as “RELAY". RUoD kel
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Relay-based Communication

o Relay-based communication systems exploit the broadcast nature of
the wireless medium and allow nodes to jointly transmit information
through relaying to improve the transmission capacity and the perfor-
mance

o In the below figure, all nodes operate in the same band, so the system
can be decomposed into a broadcast channel from the viewpoint of
the source and a multiple access channel from the viewpoint of the ANIRUDH AGARWAL
destination.
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o Relay-based communication systems exploit the broadcast nature of

the wireless medium and allow nodes to jointly transmit information

through relaying to improve the transmission capacity and the perfor-
mance.

o In the below figure, all nodes operate in the same band, so the system
can be decomposed into a broadcast channel from the viewpoint of
the source and a multiple access chapnel from the viewpoint of the

destination.
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@ Cooperative Communication

o Relay cooperates with Source and Destination, giving rise to Coopera-
tive Communication among S, R, and D.

o In general, Relay node uses following two methods for cooperation:
o Decode-and-forward (DF)
o Amplify-and-forward (AF),

Decode and f orward Amp Iy and 1 orwerd
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Expert Talk-18

Topic: Advances in Spider Monkey Optimization Algorithm

Resource Person: Dr. Harish
Sharma, Associate ProfessorVenue:

online

Spider Monkey Optimization

Dr. Harish Sharma
Associate Professor
Rajasthan Technical University, Kota
(hsharma@rtu.c.in)

Optimization

0 An art of selecting the best aternative(s) amongst a given set of options or
Ximize or minimize the objective
function while satisfying
£% Ty 2 =7
flx) ExBox? =
0 Main components of an optinizatior problem
a fix)=Objective Function
0 x, and x,=Decision Variable or Dimension
0 Limit=-5<x,
0 The main objective is to find the values of x, and x, Such that objective

function f{x) should be minimized.
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Valedictory session:-

After Lunch valedictory session was held. Dr. Harish Sharma, Associate Professor,
RTU Kota Chief Guest, Dr. Mahesh M Bundele, Director, PCE, Jaipur, Mr. Pankaj
Dhemla, VicePrincipal, PCE, Jaipur, Dr. Garima Mathur, Dr. Payal Bansal Coordinator,
PCE, participants and faculty members attended the session. It started with the
felicitation of Chief Guest Dr.Harish Kumar, by Dr. Mahesh M Bundele, Principal &
Director, PCE, Jaipur. A brief reporton worksop was presented by Dr. Payal Bansal,
Valuable feedback was taken from the participants. The Certificate of participation
was awarded to all the participants who successfully completed the Program. Dr.

Mahesh M Bundele congratulated the participantsfor taking keen interest ihii:arnir*' 1ie
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new technologies in his address. He also appreciatedthe organizing team. Dr. Preetam

Kumar said that active involvement of most prominent speakers and delegates and
their

innovative ideas will create a stimulating atmosphere for the further

development of multi-disciplinary and convergent research in the area of network

security and smart antenna. Dr. Payal Bansal, Associate Professor, ECE Deptt., PCE

proposed the Vote of Thanks. At the end of session a group photograph was taken with

the Dignitaries including participants.

POORNIMA

COLLEGE OF ENGINEERING

On

AICTE

Six Days Short Term Training Program

Artificial Intelligence & 5G Communication

Technology

December 07 - 12, 2020

Organized by Department of Electronics & Communication Engineering,

Poornima College of Engineering, Jaipur

Date: December 12, 2020

Venue: Online

Time: 03:30 PM - 04:00 PM

Q- Sheet Valedictory Session

S. No |Activity Duration Time
Welcome of Dignitaries and Introduction of
Refresher Program by Dr. Garima Mathur,
Head & Professor ECE, PCE
e Dr. Harish Sharma, Associate Professor,
1 (Chief Guest) 05 Mi 03:30 PM -
e Ar. Rahul Singhi, Director, Poornima n 03:35 PM
Group
e Dr. Mahesh Bundele, Director & Principal,
PCE
e Mr. Pankaj Dhemla, Vice Principal, PCE
2 Welcome address by Dr. Mahesh Bundele, 05 Mi 03:35 PM -
Director & Principal, PCE n 03:42 %M 5
}I!'--,.r"'_k_ — |
Dr. Mahesh Bundsle
. B.E.,ME., Ph.D.
Diractor
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Motivational Words by Ar. Rahul Singhi, 05 Mi 03:40 PM -
Director, Poornima Group i 03:45 PM

Inaugural Address by Chief Guest Dr. Harish 10 Min 03:45 PM -
Sharma, Associate Professor 03:55 PM

Vote _of Thanks by Dr. Payal Bansal, 05 Min 03:55 PM -
Associate Prof., 04:00 PM
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'

LIST OF PARTICIPANTS:

S. No. Username Name of Participant Department Name of Institute
1 divsmi@gmail.com B. C. DIVAKARA EC/CSIT Global academy of
technology
jayachitra98@gmail.c Sri Manakula
2 om ' DR.AJAYACHITRA EC/CS/IT Vinayagar
Engineering college
SHRI
jay.pandey@srmu.ac.i JAY KUMAR RAMSWAROOP
3 n PANDEY EC/CSIIT MEMORIAL
UNIVERSITY
4 s'”gh'pr;ﬁaisggl@gm PRIYA SINGH EC/CSIT | SRMGPC, Lucknow
sanjay.skm97 @gmail. SANJAY KUMAR SRMCEM
S com MAURYA EC/CS/IT LUCKNOW
Sri Manakula
6 jananic@smvec.ac.in C.JANANI EC/CS/NT Vinayagar
Engineering College
7 Chandranayakmysore CHANDRANAYAK EC/CS/IT Global academy of
@gmail.com AlR technology
8 sheikdawood7@gmail. M.SHEIK DAWOOD EC/CS/IT Sethu institute of
com technology
RAMRAO ADIK
. L MRS SNEHAL U INSTITUTE OF
9 snehal.patil@rait.ac.in PATIL EC/CS/IT TECHNOLOGY(D Y
PATIL)
10 rajarajeswarie.b@pec. | RAJARAJESWARIE. EC/CS/IT _Pond_lcherry
edu B Engineering College
anbunathan.sathiyapri PANIMALAR
11 a@ méil CO% P SATHIYAPRIYA S EC/CS/NIT INTITUTE OF
ya@gmail. TECHNOLOGY
aarthidevacse@gmail KARPAGAM
12 com ' AARTHI D EC/CS/IT COLLEGE OF
ENGINEERING
ecanand15@gmail.co
ml
13 anand_1921ee15@iitp ANAND KUMAR EC/CS/IT IIT Patna
.ac.in
chaluvadiin@gmail.co DR. CHALUVADI St.Mary's Group of
14 m BVL SUDHEER EC/CS/IT Institutions Guntur
. ARYA COLLEGE OF
15 V'Sha'50%i7i%]@yah°°' SSS'VVA'?AA\'; A EC/CSIT | ENGINEERING AND
' IT, JAIPUR
16 | gaurav8a@gmail.com | DR.GAURAV VIJAY |  EC/CS/IT Career Point
University
SHRI G. S.
JAYADIPTILAL@ya INSTITUTE OF
17 h00.CO.IN JAYA DIPTI LAL EC/CS/IIT TECHNOLOGY &
SCIENCE, INDORE
. . KRISHNA . . .
18 krlshnricr;?;t:2¥s.p@p CHAITANYA EC/CS/IT Pragat(lzslrllglre\eermg
gati.ac. PIDUGU g
Sri Manakula
19 lenin.ram@gmail.com LENIN SB EC/CS/IT Vinayagar
Engineering College
e (‘cmge\“ C |
20 madhé)m::;?f%ar;ang MADHUMITHA J EC/CS/IT Fpsinef Ak foutagy-
gmait. Anna unl\%ﬁs L Bunde!a

E.IME. Ph.D.
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Poornima College of Engineering - Artificial Intelligence & 5G Communication Technology

21 nileshkuchekar9@gma MR. KUCHEKAR EC/CS/IT PVG COET, 09,
il.com NILESH DIGAMBAR PARVATI, PUNE
SRI VASAVI
saisudheer1978@gmai | MR. SAl SUDHEER INSTITUTE OF
22 l.com KOTTA EC/CS/IT ENGINEERING &
TECHNOLOGY
vignesh.manohar@gm | MR.VIGNESHWAR Bharath Corporate,
23 ail.com MANOHARAN EC/CS/IT India
24 seemasrl'nlva501@gma SEEMA SRINIVAS EC/CS/IT Global Academy of
il.com Technology
25 | elec.suvro@gmail.com | SUVRO KUNDU EC/CS/T Tatascefcisé‘;;ancy
26 umar@nitsri.net UMAR MAJID EC/CS/IT NIT Srinagar
PARALA
researchamardash@g AMAR RANJAN MAHARAJA
27 mail.com DASH EC/CS/IT ENGINEERING
COLLEGE
anila.dhingra@poorni DR. ANILA Poornima College of
28 ma.org DHINGRA EC/CS/IT Engineering, Jaipur
vishal.nimavat.ec@vv DR. VISHAL V.V.P.
29 édulink a;: in DINESHCHANDRA EC/CSNT ENGINEERING
P T NIMAVAT COLLEGE, RAJKOT
L Birla Institute of
dbhardwaj@bitmesra. DR.DHEERAJ
30 ac.in BHARDWAJ EC/CSNT Technology Mesra,
Jaipur Campus
waishalipawar@gmail MRS.
31 P gmail- | SIDDHESHWARI S EC/CS/IT sandur polytechnic
com
PATIL
. . MS. DEEPA :
32 djyerolkagg@ailr?smspol JIIVANRAO EC/CS/IT AISSMSPE?]Ieytechnlc,
y-org YEROLKAR
33 rs'zoec;ojc@i)ﬁhd'”'td RAJEEV SHUKLA EC/CSIT NIT Durgapur
shazia.sulthana@gat.a SHAZIA Global Academy of
34 c.in SULTHANA ECICS/IT Technology
sunilsharma96@gmail SUNIL KUMAR Engineering College
3 .com SHARMA EC/CS/IT Ajmer
36 Bohra.sunill@gmail.c SUNIL SHARMA EC/CS/IT A_rya C_ollege of
om Engineeringand I. T
37 | hsdeepthi@gmail.com DEEPTHI H S EC/CS/T Global Academy of
Technology
SRM institute of
38 ps8335@srmist.edu.in PAVITHRA S EC/CS/T science and
technology
Saijai2805@gmail.co IFET COLLEGE OF
39 m S. JAYALAKSHMY EC/CS/NIT ENGINEERING
sakenabenazer@gmail S.SAKENA Sethu institute of
40 .com BENAZER EC/CS/T technology
41 sakargupta@gmail.co SAKAR GUPTA EC/CS/IT Poorr_nma _College of
m Engineering,Jaipur
Sri Manakula
42 soundar168_9@smvec. SOUNDARARAJAN. EC/CS/IT Vinayagar
ac.in J . .
Engineering College
POORNIMA
shalini.puri@poornim COLLEGE OF
43 a.0rg SHALINI PURI EC/ICS/T ENGINEERING,
JAIPUR
44 asmkdb'fgg@gma” ASHOK KUMARPS |  EC/CSIT DBIT
ms271104@gmail.co MRS. SONIKA
45 m SHRIVASTAVA EC/CS/IT SGSITSJ,. Inﬂe ,.
(:5\'5 |,.r""’?‘_\'_,:n"' I:'~-—| _ —r
e s . s LS -
46 rajoria.jjn@gmail.com ROTASH KUMAR EC/CS/IT ['_Efr:lf]m?v'v;}%%r_? BILIHdE'ﬂ

_B.E.,ME., Ph.D.
] Director
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Sri manukula
47 pradeepj@smvec.ac.in DR. J. PRADEEP EC/CS/IT vinayakar engineering
collage
kajla.ashok@poornim DR. ASHOK Poornima College of
48 a.org KUMAR KAJLA EC/CS/IT Engineering
Jaypee Institute of
. . PANKAJ KUMAR :
49 panx.16j@gmail.com SRIVASTAVA EC/CS/IT Information .
Technology, Noida
5o | Shikhasharma@poom | g\ iia SHARMA EC/CSIT Poornima University
ima.edu.in
VIGNAN
swapna.revuri@gmail. INSTITUTE OF
51 com SWAPNA REVURI EC/CS/NIT TECHNOLOGY AND
SCIENCE
52 Jarunashanthl_lt@mglt 3 ARUNA SANTHI EC/CS/IT _ mahatma gandhi
.ac.in institute of technology
pradeepyadav.py3@g PRADEEP SINGH Shri Shankaracharya
53 mail.com YADAV EC/CS/IT Technical Campus
N . POORNIMA
54 h'ma“"%oayﬁl@poor”' HIMSAI—:\:RGI\/CI)X AL EC/CS/IT COLLEGE OF
0 ENGINEERING
anuranjan.bit@gmail.c ANURANJAN Central University of
55 om SINGH EC/CS/IT Jharkhand
56 ”atha”sasgﬁ@gma"'c SWAMINATHAN.S EC/CS/T src,sastra
57 aSh“tosgﬂaéi'r‘r’]hd@gm ASHUTOSH PATEL |  EC/CS/IT Gujarat University
. Mazharul Uloom
58 pmfdr'r;‘l’vg‘(;‘rﬁ’]hd@gm R AN EC/CSIIT | College Ambur Tamil
' Nadu India
senarock500@gmail.c RANJAN KUMAR . .
59 om SENAPATI EC/CS/IT RK University
60 pme932@gmail.com PALLAVI SAPKALE EC/CS/NIT RAIT
nandhini_svs@yahoo. NANDHINI Bharath Corporate,
61 com VARADHARAJAN EC/CSIT India

Virtual feedback and views shared by the participants about the FDP. The FDP has
successfully fulfilled the objectives of the FDP set forth. All the participants in their oral
feedback has given positive remarks in all respects and shown their satisfaction over all

the arrangements and the time management.

-Ll,... ™y .k .
J p—
LS
Dr. MahESh__BLlndEFEI
. BE.,ME., PhD.
Peoarni (‘-DI:rEu::tor
» ima C.ollapge of Enginaar
131-0, f s rﬂs'li"‘l.lﬂf.‘r'l?-'ll Area
MapuUra, JAiPrue



Poornima College of Engineering - Artificial Intelligence & 5G Communication Technology

¢ FEEDBACK ANALYSIS:

ON UUN OW U1W

Effective use of Time

of

B Strongly

B Agre

Effectiveness

Course
Content

Effective use | Effectiveness Course Effective
of Time of Theoretical Content ness of
Session Planning Hands on
and Sessions
Organizati
on
Strongly 28 2 31 24
Agree >
Agree 11 11 8 12
Neutral 6 0
Disagree 0 0
Strongly 1 4
Disagree
Feedback

Effectiveness of
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Planning and

Neutr

Department of Electronics & Communication Engineering
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¢ SWOT ANALYSIS:

Average Median Range
2291/ 30 points 26/ 30 points 6 - 30 points

Total points distribution
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How satisfied were you with the STTP content?
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+ BUDGET & ACTUALS: NIL
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D Ma hesh Bundele
B.E., M.E., Ph.D.
Director
Department of Electronics & Communication Engineering Peornima Coliage of Engineering
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