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The Journey continues in a pandemic year .....



University Education in the 215 century

What would it mean to be human in the age of
artificial intelligence, synthetic biology and the
Anthropocene?

?
Human experience in 215t Century =

Life + +
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Communication Systems

Computer Networks

‘ DSP and Image Processing
Electronics & Embedded Systems |

Control Systems & Robotics

Energy and Power Systems

Devices and Materials

Optics & Electromagnetics




TENURED

Three tenure applications under review.
> 50% will be tenured by end of 2021.

2 Professors
. f 11 Associate Professors
R s B 9 Assistant Professors
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Portable lab kits for online-leaning
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Each kit contains micro
controllers, LED matrix,
programmable chips,
digital-to-analog
converters, an
oscilloscope, power
distribution core, a
complete tool set, a
multimeter, speed
controllers and motors.

Dr Jahangir Ikram’s team developed & shipped 50+ lab kits indigenously for EE-324.

Heroic effort by ALL EE faculty throughout 2020.
Minimal damage to teaching & research programs.



Portable lab kits for online-leaning
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EE-100 Fall 2020: Instructors & TAs
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Dr. Muhammad Tahir Dr. Awais Bin Altaf Dr. Hassan Jaleel Dr. Nauman Butt Dr. Hassan Mohy Ud Din

Eesha Atif Hamza Ather Nouman Arshad Syed Hasan Amin Mahmo
EE Senior 2020 graduate Senior Lab Engineer 2020 graduate
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Student participation

Project 1: "Track My Fitness"
by
Adil Rahim Hyder
Arfa Yaseen

Isra Razzak

E-h—e Biﬁlo‘ﬁrc&%yw}gfﬂ bicep curl)

One student group beat a classification accuracy target set by faculty
and TAs in their final course project.



Outcomes & Way Forward

« Lab Tasks: Trickle-down of departmental research into
freshman teaching

* Radio Frequency sensing

* Biomedical signal acquisition

e Lab-on-a-chip and cell counting

e Acoustic event detection and localization

* Intelligent decision-making in agriculture and irrigation

« Spring 2021: Two flavors being offered for EE-100 (1-CH)

1. Intelligent systems (Full flavor)
2. Sustainable systems (Full flavor)

* Biomedical system (invited lectures)



Transdisciplinary Pedagogical Partnerships

FUNDAMENTALS OF BIO

NANOTECHNOLOGY

BLENDING BIOLOGY WITH ENGINEERING

IN THIS COURSE YOU WILL LEARN

B NANOTECHNOLOGY APPLICATIONS
IN BIOSENSING

B BASIC CONCEPTS OF
NANOTECHNOLOGY

B NANO TECHNOLOGY
EQUIPMENT + TECHNIQUE

B BIOLOGICAL SENSORS

B NANO FABRICATION

AN ELECTIVE COURSE BY
PROF. DR. SAMIR IQBAL

Credit Hours | Starting Jan 18, Mon/Wed: 8AM - 9:15 AM




High Voltage Laboratory Commissioned!

Conceived and designed by:
Dr Igbal Qureshi and Dr Tariq Jadoon




High Voltage Laboratory Commissioned!




Industry Partnerships

Prof. Nauman Zaffar Dr Wasif Khan Dr Awais bin Altaf Dr Adeel Pasha
EE External Relations Committee



Industry Partnerships

Prof. Nauman Zaffar Dr Wasif Khan Dr Awais bin Altaf Dr Adeel Pasha
EE External Relations Committee

Negotiation with multiple organizations for tailored fully
funded MS Programs

— Digital IC Design

— Intelligent systems

— Space applications
* One organization has agreed to fund 10x MS students.
e Similar negotiations underway with two others.



Industry Partnerships

Prof. Nauman Zaffar Dr Wasif Khan Dr Awais bin Altaf Dr Adeel Pasha
EE External Relations Committee

An Electronics Hardware Accelerator / Technology Fund

— Enabling productization and commercialization of basic
research prototypes

— Provide an income source to propel basic research
* ABL has agreed to support the initiative with PKR. 3M for first year.
* Many others have shown interest.



Industry Partnerships
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Global|Market share.

N 5- To solve the|challenges of l6cal

Hackathon preparation: (spread over 3 months) industry and ta spur|inngvation, a
¢ : 16 weeks long project "Make in

Pakistan Hackathon: Connecting

the Industry to Inctbation Centers" j , an Assistant Professor at
is designed,

1- LUMS facult jenti industry.

Department of Electrical Engineering, just invented
a new technology to beam microwaves!

and Engincering

eneurship
Il be
2Nt

16 weeks long project

2- Day

*Dates of different activities will be announced soon.

Connecting centers of entrepreneurship with industries across:
Lahore

o i 27202001 Dr Wasif Khan (lead)
. and several others from
EE and CS Departments.




Industry Partnerships

* Where are we going with this?
— A future Institute of Advanced Electronics

EE / SBASSE EE / SBASSE
Research Labs &

Programs
Centers

\ Institute of Advanced

Electronics

|

Training Programs [Se—————p

Tech Product
Fund




Student achievements

Students got placed at MIT two years in a row
>25% secured funded PhD positions @ top schools
>80% acceptance rate @ top schools for batch 2020
1t Female PhD graduate got post-doc @ Stanford

No major COVID-impact on employment numbers
— BS 92% placed after 6 months
— MS 91% placed after 6 months
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feature

Battery-Free
Subsea Internet
of Things

How a scalable underwater sensor network, which is entirely
battery-free, has the potential to monitor the world’s oceans.

By Sayed Saad Afzal

DOL 10.1145/3436203

ecently, there has been significant interest in low-power, low-cost scalable
underwater networking systems for environmental, defense, and industrial
applications. Driven by the need to address the impact of climate change,
climatologists and oceanographers are interested in monitoring vital ocean signs
such as coral reef conditions, biodiversity, and carbon balance. Similarly, the Defence
Advanced Research Projects Agency (DARPA) launched the “Oceans of Things” program

in 2017 to move toward their goal of
achieving an energy-efficient under-
water networking system for mari-
time situational awareness. On the
industrial front, top companies, such
as Google, Microsoft, and Honey-
well, seek to deploy such networks to

underwater st s rang-
ing from oil and gas pipelines to sub-
merged data centers.,

In spite of growing interest and
potential in this domain, existing so-
lutions for a low-cost and low-power
distributed underwater sensor net
work remain largely inadequate. This
is because today's underwater systems
rely on pointto-point communication
that is power hungry (consuming 50~
100 Watts for transmission). As a re-
sult, batteries of underwater sensors

B2

get drained quickly. They would need
to be recharged every time they run
out of energy, which limits their life-
time. One workaround to this issue is
to use duty cycling where sensors are
powered up for only a fraction of the
total time, and repeat this process to
transmit data. However, this approach
will severely limit our throughput to a
measly ten bits per second.

So that leads to the following ques-
tion: Is it possible to create a scalable
underwater sensor network that is en-
tirely battery-free, yet offers high data
rates at a considerable operational
range? The short answer is yes.

COMMUNICATING WITH BACKSCATTER
Student researchers at MIT have de-
veloped an underwater sensor design

that employs “backscatter,” which al-
lows for communication with 1 mil-
lion times less power (ranging from
120uW to 500uW) than traditional
underwater communication systems
(see Figures 1 and 2). Backscatter sen-
SOFS COMMUNicate at NEar-zero power
by simply harvesting energy from am-
bient signals in the environment and
then reflecting them back for commu-
nication. This makes them an ideal
choice for ultra-low-power networks.
Unfortunately, existing backscatter
systems work with radiofrequency
signals and these signals quickly at-
tenuate underwater, which means
these systems cannot be used for un-
derwater communication or power
harvesting. Instead, our sensors rely
on acoustic signals for backscatter,

XRDS - WINTER 2020 - VDL.27 - ND.2

Sayed Saad Afzal

EE Graduate 2018 batch — Gold Medalist

PhD Candidate, Fall 2019,

Massachusetts Institute of Technology, USA

Imaga by Cristbn Pamar | Unsphish

= Menu Weekly edition Q_ Search v

Economist

Good vibrations

How to send underwater messages without
batteries

Science &
technology

Oct 17th 2020 edition >

A new device extracts energy from ambient noise
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@ LUMS B CORRELATING IMAGERY FROM THE SKY
H E A Not-for-Profit University AND '[‘HE EARTH USING MACHINE

LEARNING
IN SYED BABAR ALI SCHOOL OF SCIENCE
AND ENGINEERING: “19 STUDENTS”
GRADUATE IN 6 MONTHS FROM

PhD work emanating from SSE
ALL DEPARTMENTS.

EVOLU-

FROM PLACENTAL CELLS TO EDGE
COMPUTING, FROM BRICK-KILNS TO
CANCER TARGETING DRUGS,

POWERING DISCOVERY AND INVENTION.

Classes

il VIUSIC OF THE SPHERES:

Pal
R?VZ:E Wajeeha Nafees defends her doctoral work on acquiring

= ihiﬁ signals from spherical sources and novel techniques of
B Stadium :
representing them.

P 231
A Not-for-Profit University

Syed Babar Ali
School of S

EE PhD graduates in 2020 N | i3 .
Saad Zia Sheikh (Dr Adeel Pasha)
Muhammad Kamran (Dr Faryad)
Numan Khurshid (Dr Murtaza Taj)
Wajeeha Nafees (Dr Zubair Khalid)
Hassan Imran (Dr Nauman Butt)



Micro Doppler Signatures and Multi-Antenna Radars:
Research Directions, Challenges and Opportunities
Dr. ljaz Haider Naqvi (Associate Professor, LUMS) and

Dr. Faran Awais Butt (Assistant Professor, UMT, Lahore)

Seminar TalK (Online)
Dec 07, 2020, 05:30 PM
Pakistan Standard Time

-~ /\\\ H
AN Department of a "~ Syed Babar Ali
s [ LUMS | fiectricalengineering 8" School of Science and Engineering

Syed Babar Ali Research Awards

Dr. Imran Cheema

Optical fiber

Faiza Iftikhar

ring

PhD student excellence

Syed Babar Ali Research Awards

Dr. Zubair Khalid

Dr. Awais Bin Altaf



Selected Research Highlights

November 2020 | Volume 108 | Number 11

Proceedings: IEEE

SPECIAL ISSUE

Optimization for Data-Driven
Learning and Control

INVITED
PAPER

Distributed Op

timization for

Robot Networks: From
Real-Time Convex
Optimization to
Game-Theoretic
Self-Organization

This article presents a collection of state-of-
problems arising in the context of robot net
problems, namely, real-time path planning
in multirobot systems using game-theoretic

By HASSAN JALEEL™ , Member IEEE, AND JEFF S

Al
computing technologies have enabled the use of multirobot

TRACT | Recent advances in sensing, communication, and

the-art results for distributed optimization

works, with a focus on two special classes of
for multirobot systems and self-organization

approaches.

SHAMMA™, Fellow IEEE

game-theoretic approaches. For multirobot path planning,
we will present some recent approaches that are based on

systems for practical applications such as illance, area
mapping, and search and rescue. For such systems, a major
challenge is to design decision rules that are real-time-

implementable, require local information only, and guarantee
some desired global performance. Distributed optimization
provides a framework for designing such local decision-making
rules for multirobot systems. In this article, we present
a collection of selected results for distributed optimization
for robot networks. We will focus on two special classes
of problems: 1) reak-time path planning for multirobot sys-
tems and 2) self-organization in multirobot systems using

9 res 3, 2020 and Augy
ate of cuent version October 27

2020,

orrespor Shamma
Hassan faleel (s with the intelligent Machines and Sociotechnical
v of Zledirical Engineering,

Joft 5. Shamma is wih the Robot

aboratory, Computer, Electrical and
Engneering (C 1D \btullah U
Technology (KAUST), Thuwal 239556900, Saudi Arabla {e-mall
jeff shamma@kaust edu sa)

vision, Kin;

igital Object Identier 10.1109//PROC 2020 3028295

00189219 © 2020 EEE. Personal use is permitied, b
See hitps:/fwww.icee.org/publication:

approximately solving pti problems over
continuous and discrete domains of actions. The main idea
underlying these approaches Is that a variety of path planning
problems can be formulated as convex optimization and sub-
modular minimization problems over continuous and discrete
action spaces, respectively. To generate local update rules that
are efficiently implementable in real time, these approaches
rely on approximate solutions to the global problems that can
still guarantee some level of desired global performance. For
game-theoretic self-organization, we will present a sampling
of results for area coverage and real-time target assignment
In these results, the problems are formulated as games, and
online updating rules are designed to enable teams of robots
to achieve the collective objective in a distributed manner.

KEYWORDS | Convex functions: distributed algorithms; multi-
robot systems; optimization.

LINTRODUCTION

In multirobot systems, a group of individual robots seeks to
ctive objective [1]. Motivating applications
include collaborative missions, such as exploration [2],
area coverage and monitoring [3], [4], task allocation
5], transport [6], and pursuit evasion [7), [8], as well

achieve a coll

republication/redistribution requires [EEE permission

index html for more information

Vol. 108, No. 11, November 2020 | Pi NGS OF THE IEEE 1953

Authorized licensed use limited to: LAHORE UNIV OF MANAGEMENT SCIENCES. Dawnloaded on October 31,2020 at 10:37:28 UTC from IEEE Xplore. Restrictions apply.

Dr. Hassan Jaleel
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Blockchain Technologies
for Smart Energy Systems

Fundamentals, Challenges, and Solutions

NAVEED UL HASSAN, CHAU YUEN,
and DUSIT NIYATO

n this article, we discuss the
Integration of the blockchain
into smart energy systems.
We present various blockchain
technology solutions, review
important blockchain platforms,
and describe several block-

tidentifier 10,1169/ MIE. 2019 2040335

nt version: 23 Decomber 2019

chain-based smart energy projects
in different domains. The majority of
blockchain platforms with embedded
combination of blockchain technol-
ogy solutions are computing- and
resource-intensive and, hence, are
not entirely suitable for smart en-
ergy applications. We consider the re-
quirements of smart energy systems
and accordingly identify appropri-
ate blockchain technology solutions
for smart energy applications. Our
analysis can help in the development
of flexible blockchain platforms for

smart energy systems.

106 IEEE INDUSTRIAL ELECTRONICS MAGAZINE B DECEMBER 2019

The Potential for

Blockchain Applications

The continuous expansion of smart
energy systems for industrial, com-
mercial, and domestic applications
presents several new challenges and
opportunities [1], [2]. Smart infra-
structure (S1), renewable energy
sources (RESs), and electric vehicles
(EVs) are becoming widespread [3],
[4]; energy and carbon trading pos-

sibilities are increasing [5]-[7); and
1) through de-
mand-response management (DRM)

energy management (E

programs is becoming more common

1932-4529/1920191EEE




Selected Research Highlights
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IEEE Journal of
Internet of Things

ACM Transactions on

LETTERS OF THE

Embedded Computing
COMPUTER SOCIETY
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IEEE TRANSACTIONS ON -
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Energy-efficient Real-time Scheduling on Multicores:

A Volunteer Supported Fog Computing
Environment for Delay-Sensitive [oT Applications

Habar Ali, Muhammad Adeel P

Howhing Song, Semior Member
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FFConv: An FPGA-based Accelerator for Fast Convolution
Layers in Convolutional Neural Networks

AFFALAHMAD and MUHAMMAD ADEEL PASHA,
{LLMS), Pakistan
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Survived the Pandemic. Where to Next?

 Build on EE100 success.

* |Industry partnerships for
alternative funding streames.

e Space and HR constraints for major
Initiatives.

* BS and MS Student numbers
* Pedagogical partnerships

* Niche PhD and postdoctoral
programs.

* Tenured faculty needs to think big!

2019
2020
2021

2022
2023

BS

Students
46

43
56
46
40



The EE revolution marches on!

Thank you.



