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Internet of Things is the leading technology of tuture which is influencing our litestyle
from the way we react to the way we behave. The Centre of Advanced Internet of
Things Research (CAIR) is a hub for university-industry collaboration, focusing on re-
search and hands-on investigation of IOl Technologies and its various applications
CAR has multidisciplinary team ot taculty and students trom ditferent National and In-
ternational universities of engineering domain, computer science, and other disciplines
working on projects allowing for a unique opportunity to explore, extend, and innovate
with emerging technologies. The Center for Advanced lol Research brings together
academic researchers and leading companies to engage in thought leadership, break-
through research and knowledge-sharing activities. The aim is to foster deeper under-
standing, accelerated innovation, and successtul deployment ot lol and industrial ana-
lytics. The Internet of Things (lol) represents the convergence of three major and irre-
versible technology trends, which are (1) embedded sensing/smart devices, (2) perva-
sive connectivity (including mobility and cloud computing), and (3) real-time analytics
and contextual intelligence. The ability to collect and share relevant information across
all levels (ranging from factory devices to enterprise systems across the supply chain),
coupled with the ability to make real-time decisions, results in an unprecedented con-
vergence of information technology and operations technology that can deliver quan-

tum leaps in productivity and agility.
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PORTFOLIO Water Ouali MGhogs

ment System using O]

Water borne diseases claim 1.2 Milion lives in Fo-
kistan on a yearly basis. Due to all this, knowing
the quality or drinking water becomes important-
or everyone. lhe current testing methods have
been proven to be ineftective. The project s aim is

to rethink water quality and quantity monitoring by Device to Device Communi-
making it automated, real-time and convenient. cation {Or |OT Devices

The product is designed in five modules (sensors,

S ¥,

\gireh‘ESS fedm(mllog% OIQnghE& pOWle'" Oﬂd))‘f’mﬁe n the years to come, the core demand trom lo
. ashooard lincluding anaroid application). Ihe | systems wil be that of higher data rates with
|_|F| Bosed |OT Ne’rwork fOF sensor devices tor water quality monitoring are in- lower power consumption. Currently, not many
|nfon1' N\oniforing &Securify stalled at critical points of water flow, using signa systems are in place fo cater fowards this issue.

conditioning through propriefary algorithms anc Device to device communication is a potential

t isnt entirely possible tor the hospital nursing
; statt to be around 24//. Most hospitals use Elec-
tromagnetic waves based wireless monitoring

wireless transmission. Measuring of water is also | candidate for meeting these demands. To further
infegrated with wireless system. Once the dafa is | explain, cognitive radio based device to device

. . -y available online, it is presenfed with geo- informa- | communication networks can provide a beneficic
sysTem which contain harmtul radiations. To count- fion and it detects and report anomalies for rapid | point in ferms of both techniques The profotype of
S o Al bove F:*Jeve\o?ec?l N action from concerned authorities. In long term, | hand is for short range communication (of lol de-
s.,ysfem A Th|5‘ b}/ N9 W|re|§§5 'l_F.l A the water quality data can also be utiized to | vices) It considers the system's cumulative through-
' -y - hghT snlsble [ OSITIESIET system. Visible ng.hf identity and predict possible frouple points and | put maximization problem (for a radio assisted
- = Zg:’ ?ﬁesgjsteﬁd&i?rljefggb?;esgrf}srg?’iu"ofomZT_ assist in remedial measures, hence improving | device to device network)
|OT DeVICe {Or Me(]f tor the intfants health that informs parents, starr Srailithi schat Rl il et v
ClOSSiﬁCOHOﬂ and security it any abnormal conditions occur.

/\ device has been developed at CAR that deter-
mines the quality of meat. The primary motivation
oehind creating this device (Electronic Nose) is to

check whefher wEaG R et el product o - an in-vehicle infotainment system (IVI. These
lbeef, mutton, fish efc) is fresh enough or not.

_ | orovide the user with cameras, SatNavy,
here seems fo be an unprecedented apprecia-

tion for meat products (like beef, mutton, fish efc)) /\lr COﬂiTOl MO nii—oring lol speakers, headrest displays and heated seafs

In-Vehicle Infotainment /\/\onogemen’r System in IOl Networks

Regardless of where we live, many of us have
a car. And it is highly possible that the car has

| | . etc. But most companies provide a very dul
WO“‘d.WIde. But most of the time, the preservation Device system (which is quite difficult to navigate).
fechniques used are Qbysmca[‘ The on|y way 1o Air po ution is the \orgesr environmental and The main idea of this oroject is to provide @ rar
iudge the health of meat is by looking or smelling. oublic health challenge in the world today. Air nore enhanced system. In confrast fo conven-
This has a large chance for human error. Nof oollution leads fo adverse ertects on Human tional VI systems, the VI Ul is divided info users
many systems of this kind have been implementea nealth, climate and ecosystem. laking the motiva- and owners. In addition, the V| resources are
fhus far. The system implementea by us detects fion fo improve the health of common people, we classified into personal and shared (provides
both the odor and flavor of the meat to separate develop a hand held lol device to monitor air pol- betterment for the future). All this is managed
the spoiled meat trom the tresh meat and all the ution contents ranging from good to hazardous. by the VI-Master using the Lightweight M2M

updates are provided fo the user via smarfphone This device can be integrated with smart zones standard.

and smart city projects.
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Wireless communicati

oart of our lives

h -Speed Li-Fi
Communication

on has become a crucial

Due fo this, the n

in terms of ease and comfort)

demanding aspect is that of security (both pu

and tactical domains). The security aspect
comes somewhat froubling tor Wi-Fi. The
runctionality of the system is the conversion of
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umber of users also arises (and
becomes demanding for existing WLAN). Anot

her
olic
be-

sources into transceivers using VLC this addresses

the need of human a
cation in terms or throughput, latency, secu
and error rate). Lifi is also tar more secure
other wireless technologies, this is because light

nd machine centric communi-

rity

nan

can be confained in a physical space. We can

can transmit data

create the conditions that allow us to shut the
door on our wireless data The proposed model

Image, Video and Text) in Mbps

at a range or over 10 meters. This system will over-
come many of the drawbacks of traditional wire-

less communication systems quite easily
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Optimal Transmission Using
Fog-Edge Computing

lol has become quite a popular service in the past
rew vears and also, it has become crucial tor high
data rate (in real-time applications). Due to con-
straints (latency, bandwidth etc), it has become
challenging to support real time applications. Also
the number ot users are ditficult to support (Might
reach millions till 2020).The proposed model recti-
fies these issues by implementing a 4-tier architec-
ture system tor efficient processing. Under this, the
cloud data is cached at tog nodes and generat-
ed data is processed near edge devices.

Implementation of lol Management Protocol in Visible Light
Communication Networks

areas to work on

ol has been gaining more and more recogni-
tion in the past tew years. But there are many

in this regard. To till in these

gaps, VIC is being integrated into lol. VIC pro-
vides us with key applications/benetits i.e. more

etficient. Device

to Device communication,

works in very low luminance (energy eftficient)
and higher data rates (aim of over 100 Gbps)

The project uses
sions from fransm

of location-basec

unidirectional VIC transmis-

itter to receiver (for delivery

he network utiliz-

VIC datal).

es plattorm server and aggregation agents.

For validation of

oroposed system, we have

implemented by using VIC-capable LED lights

ana open source

of one MZM .

RESEARCHERS

Dr. Saleem
Aslam

Dr. Saleem Aslam is an Associate
Professor in the Electrical Engineer-
ing Department at Bahria University
Islamabad, and is leading Center of
Advanced lol Research (CAIR). He
has protound experience, Internet of
Things (lol), wireless sensor networks
(WSNs) and reconfigurable & adap-
tive communication systems. He
holds a Doctorate in Electrical Engi-
neering from Sejong University,
Korea, and has a one-year Postdoc
from Queens University, Kingston,
Canada. He is a member of the In-
ternational Association for Engi-
neers (IAENG) and International As-
sociation of Computer Science and
Information Technology (IACSIT). He
also provided consultancy to Mobile
Networks Lab (MNL) Sogang Uni-
versity Seoul Korea on Internet of
Things relevant projects. He has
been serving as a vigorous review-
er of several |EEE, Elsevier and
Springer Journals.

Dr. /\/\uneeb
Gohar

Dr. Muneeb Gohar received his
°h.D. degree trom the School of
Computer Science and Engineering
in the Kyungpook National Universi-
ty, Korea. He has also worked as a
Post-Doctoral researcher for Soft-
ware lechnology Research Center
(STRC) in Kyungpook National Uni-
versity, Korea. He has served as For-
eign Assistant Protessor with the De-
partment of Information and Commu-
nication Engineering in the Yeungnam
University. He has been working as
an Associate Professor with the CS
Department in Bahria University. He
nas led multiple R&D internationally
funded projects, those being Distrib-
uted  Mobility Management in
Mobile Oriented Future Internet En-
vironment, Research of Internet Mo-
bility Control based on [D/Locator
Separation Protocols and Mobile
Oriented Future Internet: Architec-
ture and Protocol Recently, he re-
ceived research funding from HEC of
3.4M. He has also strong internation-
al collaboration with prominent in-
dustrial center in South Korea, USA
and UK. His current research interests
include Network Layer Protocols,
Wireless Communication, Mobile
Multicasting, Wireless Sensors Net-
works, TRILL, Big Data and Internet
Mobility.

Dr. laimur
Hassan

Taimur Hassan is one of the top
young researchers and academicians
ot Pakistan who is actively involved
in cutting edge research in the areas
of medical image analysis, biomedi-
cal signal processing, artificial intelli-
gence, embedded computing and In-
ternef of Things. He recieved his PhD
from NUST Pakistan and his dissertao-
tion is in the field of Ophthalmic
mage Processing. Dr. Hassan has 6
years of industrial and teaching ex-
perience. Currently, he is working as
a lecturer in the EE Department,
BUIC. He has been a part of many
ocal and foreign research projects.
He is also leading one project as a
°rincipal Investigator. He is a recipi-
ent of various national and interna-
tional awards. He is also serving as a
reviewer in |IEEE Journal of Biomedi-
cal Health Informatics [Ol, Impact
~actor: 3.89], [EEE Access [Ol, Impact
~actor: 3.957] and Springer Journa
of Digital Imaging [O2, Impact
Factor: 1.536l. His Ph.D. research
won Gold Award in Research & De-
velopment category at (PeSHA)
2016 and Asia Pacitic ICT Alliance
(APICTA) 2016. Recently he and his
team won Gold Award in the Artifi-
cial Intelligence category at P@SHA
2018. Mr. Taimur Hassan has 30+ re-
search publications in last 3 years
naving 100+ research citations with
the cumulative impact factor of

24.399.




