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Abstracz— Taking into consideration of the Quality of Service (QoS)
centric communication over IoT based Smart City Planning and
Management (SCPM) applications where delay resilient and
reliable data gathering are must, in this paper a highly robust Dual
Objectives Mobile IPv6 routing protocol for Low Power Lossy
Network (LLNs) (DMRPL) has been developed. Unlike classical
RPL routing the proposed DMRPL routing model incorporates a
robust link quality (i.e., Received Signal Strength Indicator (RSSI))
based mobility management, proactive network management, Dual
Objective Functions (RSSI and ETX) and Dynamic link quality
based best parent node selection for reliable data transmission. In
addition DMRPL applies 2 novel fault-resilient link repair model to
assure alternate forwarding path formation for timely data delivery
to the destination for optimal decision process. Performance
evaluation under different network conditions has revealed that the
proposed DMRPL routing protocol outperforms native RPL
protocol while preserving backward compatibility that makes it
suitable to be used for reak-time IoT data gathering for SCPM
applications.

Keywords— RPL; Interret of Things; Mobile-RPL; Dynamic Link
Qualiny; Smart City Applications

-I.  INTRODUCTION

The exponential rise in technologies and allied applications has
broadenzd the horizon for humen efficiency and hence has made
life more efficient. To achieve it the dsvelopment and
optimizations in communication and computing technologies have
played revitalizing role. The fast pace growth in the hardware,
software, 2nd communiczation technologies have given rise to the
Internet-connected semsory devices to provide r&l-tim_e data
(remote) collection from multiple sources, decision centric data
retrieval, process monitoring and conotrol The rising population
znd eventuzl demends of such computing systems have alarmed
that by 2020 the total number of Internet-connected d_e'n'ccs might
rise up to 25 to 50 billion. Such explosively up surging demands
would require more relizble and efficient dzta transmission system
for numerons time sensitive communication purposes such as
mission critical communication in sensor networks, real-time
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monitoring and control, fire-sensing, waste- management system,
surveillance purposes etc. Such demands are inevitzble for Smart
City concept where it is intended to collect data from different
sources to provide optimal distributed data support for user-
demands. Smart city concept hzs gained global attention to provide
more efficient infrastructures and services to meet the demznds 3{
city inhabitants. Smart city concept predominantly exploits tS

key technologies, Wireless Sensor Networks (WSNs) and BigData
computation, where the earlier intend to perform data gathering
from different sources or sensors, while later exhibits user/decision
centric computzation. Considering the nature of data generation and
its significance for smart city, it is inevitable to ensure timely and
reliable data gathering from different sources. On the other hand,
major Smart City applications comprise Machine to Machine
(M2M) communication where timely data gathering is must even
under varying and lossy network conditions. To meet these
demands WSNs based Internet of Things (IoT) ecosystems can be
revitzalizing solution [1], however being classically static in nature
traditional WSNs can be suitzble for mobility based IoT
applications [2] which is highly common these days. On contrary,
WSN being a decentralized and infrastructure less commmumnication
paradigm possesses significant potentizl to be used for IoT zssisted
Smart City Planning and Management (SCPM), provided its
efficiency to accommodate mobile topology and fault-resilient
data transmission over mobile Low Power Lossy Network (LLN)
conditions [1]. LLN can be stated as a network with dynamic
temporal as well as spatial network features having dyvgg n1ic
topology and link conditions. Though, mobility with LE-"\.. -
WSNs can be revitalizing to enzble low cost and efficient
communication over IoT ecosystem [3][18] for SCPM purposes;
however, mobile topology can impose issues including link-outage
probability, data drop, high retransmission 2nd hence higher
energy consumption, resource consumption and increased delay.
These factors obstruct QoS provision for IoT communication. It
motivates academiz-incdustries to achieve more efficient QoS
centric mobile-WSN routing protocol to enable timely and reliable
data gathering over a large scale network to meet IoT assisted
SCPM demands.
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Abstract— 1In the last few years, the exponential rise in urban
population and allied demands have alarmed governing agencies as
well as industries to achieve more quality-of-service (QoS) oriented
solutions to meet up-surging demands, especially towards real-time
decision making, information exchange and knowledge-driven
dccisions. To achieve it, smart city concept which employs Internet-
of-Things (IoT), distributed software computing, and BigData
analytics has gained widespread attention. Though, inclusion of
QoS-sensitive routing has helped enabling better and efficient
sensory or node’s data collection and dissemination; however,
ensuring optimal query-driven knowledge mining and information
exchange has remained a challenge. Considering it as motivation, in
this paper an evolutionary computing assisted K-Means clustering
algorithm is developed for MapReduce computation in Hadoop
distributed framework. The proposed method employs genetic
algorithm to enhance centroid estimation as well as clustering, which
as a result helped in achieving better clustering to support
MapReduce. The proposed GA based K-Means clustering has been
applied over Hadoop-MapReduce, where to achieve aforesaid
centroid estimation and clustering enhancement Silhouette
coefficient was used as the objective function. Here, GA-K Means
was applied in such manner that it estimates optimized centroid and
clusters simultaneously over Mapper and Reducer, which makes
overall computation faster and more accurate.

Keywords— BigData Analytics; Genetic Algorithm; Hadoop;
MapReduce; Clustering; Distributed Computing; Smart City.

L. INTRODUCTION

In the last few years, the exponential rise in software systems,
Internet technologies and allied Information and Communication
Technologies (ICTs) have enabled significant transition across
human presence, primarily in terms of decision making, system’s
performance enhancement etc. [1]. On the other hand, the parallel
increase in the demands for more efficient computing
environment with mission critical decision purposes have alarmed
academia-industries to enable swift data collection, dissemination
and allied decision making [2][3]. To achieve it, a number of
innovations have been made in terms of better computing
environment, more efficient ICT technologies, cost-efficient
hardware systems and more importantly decentralized computing
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mechanisms [4-6]. In sync with above stated innovations and up-
surging demands human expectations too are increasing
significantly, which can’t be denied especially when the resources
are limited and population is increasing gigantically. Such
demands are though having higher frequency in urban region
which is often characterized as resource-constrained, fast-moving
and delay-resilient human socio-professional cultures [2][4][6].
Summarily, the modern human society expected timely and
precise event, procedural and objective-oriented detailed
information to make time-efficient decision [4][7]. To achieve it
Internet technology and advanced computing systems have
played decisive role. To cope up with the demands Internet-
connected devices are becoming inevitable need. Though, it
serves a large stakeholder including civic ICT purposes, research,
and science, healthcare and business communities; however, in
the last few years the high-pace increase in urban population has
attracted industries as well as governing authorities to facilitate
timely and resource-efficient facilities. To achieve it a paradigm
called Smart City Planning and Management (SCPM) has
emerged paradigm which intends to use sensory communication
systems with highly efficient software computing enabled data
analytics infrastructures [8-12]. In this approach, the wireless
sensor units at one hand intend to collect the real-time data from
the different distributed sources or disseminate the processed
information to the different target terminals to make timely
decision making. On the other hand, the software computing
environment intends to process over the gigantically collected
data to make real-time decisions [13][14]. In real-world SCPM
environment the internet connected sensors or similar devices can
have the significantly large number of sources and hence the data
volume can be of large size. In addition, such collected data or
responses can be heterogeneous, unstructured in nature, which
requires certain more robust and efficient “Data Analytics”
solutions [4][7]. To cope-up with decentralized computing,
BigData seems to be a viable solution. The strategic
amalgamation of sensor technologies such as IoTs
[11][15][16][56] with certain more efficient BigData analytics [1-
7] can be vital to facilitate SCPM with expected reliability,
availability and QoS [17]. To meet QoS centric SCPM facilities
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Abstract

The covid-19 pandemic is measured as the most critical global health calamiry of this century and the
utmost ever challenge faced by mankind worldwidewhich is responsible for more than 90,000 deaths.
Despite of large dependency on Mother Nature, human beings ignored to conserve the narural resources
for future generations by sustainable development and because of this the beaury of earth has losi. This
led to the nature to take revenge and showcase ils feelings to the mankind. In this regard, Covid-
19lockdownwhich was introduced by the Government of India has struck a chord in every persorn io
rethink on the importance of nature in day to day living. Because of this lockdown, tangible improvement
has been taken place in nature which is an eye opener to human beings. This is the need of the hour thai
everyone to join hands and save the mother earth. This aim of this paper is to highlight the tremendous
environmental changes that took place in the lockdown period in India.

1. Introduction

In COVID-19, ‘CO’ means ‘corona,” ‘VI' means ‘virus,” and ‘D' represents disease and 19 signifies the
year. The covid-19 pandemic is known to be a great threat to the public across the globe and considere

to help as an indicator of discrimination and paucity of social progression. Eventually every continent got
affected by this and approximately 2.6 million affected cases and 183,820 deaths have been documented
worldwide because of this calamity (Chakraborty and Maity, 2020). It is well known that human beings
are very good at manipulating the nature for their own benefits since time immemorial. The increasing
population, rapid industrialization and urbanization have been proved to be detrimental to the
environment and led to the cause of pollution, climate change, depletion of water and other nawral
resources etc.(Bremer et al., 2019; Coutts et al., 2010). Global warming a serious alarm worldwide 18

because of high levels of greenhouse gases such as CO,, CHs, N>O etc. Human beings started destroying
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Abstract: Here in this work we utilized the novel transfer learning based technique, where a pretrained network
model weights are used to train our Faster Region Convolutional Neural Network (FRCNN). With the help of captured
mask-face dataset, we further propose a masked face detection and recognition work. It incorporate three major network
training modules. Proposed network module cascade two pre-trained CNNs to extract target facial features and strong

region of interest (ROI) from the input datasct image for transfor

med domain represention with higher spatial descriptors.

By similar method, omitted facial feature cues are sufficiently reconstructed and the distortion introduced by noise pixs
cues by masks are reduced. Lastly, the pre-traincd CNN module is used to detect and identify masked face regions of the
image.The network cstimates mask detection accuracy by putting bounding boxs around all the occluded mask face for
performing the classification and line regression work. Experiments conducted on proposed datasct shows good accuracy

and reduced running time overfew state-of-the-arts by 11.46 %.

1. Introduction

Detecting occluded mask faces is very much
challenging because, large datasct of occluded faces is
not available, and occluded regions of a face hide facial
cues essential for detection. To remove these face mask
occluded issues, research on Detection and Recognition
of Masked Face(DRMAFA) has been going on for many
years [1-4]. Still it is young due to various types of
occlusions [5- 9]. The performance of face detectors is
improving remarkably from the initial work started by
Viola-Jones [8]. Remarkable progress has been done by
recent Convolution Neural based networks. In case of
unconstrained dataset [9] the average precision has been
increased above 98%.

Even though many recognition of facework
proposed by many authors have provided very gqod
accuracy in many unconstrained situations, detecting
and recognizing faces with various types of
covering(masks) is still a worth for research [10,11].
There are many challenges still remaining to detect and
recognize a face that is partially occluded [ 12, 13, 14].
Face occlusions may occur due to varietics of reasons
like face masks, spectacles, sunglasses, scarves and other

SHYLAJA TN

Proposed work of this paper is capable of
recognizing complete occluded faces by mask with
different degree of orientation and colour. This masked
face occlusion trained network segments the Rol part of
the image by predicting masks of the occluded area by
including a bounded box around it. Partial visibility and
arbitrary appearance of regions is the characteristics of
occluded faces. This makes significant intra-class
variations for detection and recognition of masked faces,
which leads to difficultics in learning distinguishable
features for detection and recognition. This problem
may be solved by enlarging the dataset for training, but
basically augmenting the trained dataset does not
increasc the efficiency of the learning features from the
network issues in reality. In addition to this, another
problem is the non-availability of a big dataset of
masked faces.

The applications of identification and analysis
of facial expressions are based on accurate localization
of facial landmarks [3, 7, 9]. This task has gained much
progress, because most face cues are with limited
interclass, intraclass deviation, when related to other
developed  training nctworks . But this cannot be
adopted universally because of the limitation, as it
becomes a failure when applied to the faces in real
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ALESCENT — PLASMA THERAPY IN TREATING
CHRONIC COVID-19 PATIENTS. >

S.H. Varija

Axssdant AORSKY of Tookogy. A VK College for women, Hassan

o WS disease 2019 .mo:w.z.,, 858&:3 severe acute 88555;

ong wus 2 (SARS-CoV-2). is a new human disease with few effective ‘
e scenl pasTa conaled by persons who have recovered from CoviD-
suksr component of dlood that contains antibodres, including those thal ‘

oorze SARS-CoVv-2 These antibodies, when transfused into patients
SARS-Cov-2 are houph! 0 exert an anbviral effect. suppressing virus
tye padents have mounded heir own humoral immune responses. Virus-
\sws fom recovernd persons are offen the first available therapy for an
ous dsease. 8 SOPgAP reatment whikk new anti- wals and vaccines are
od  Convelescent plasma is polentally effective against COVID-19, but
ered. randomzed controfed tnals are needed

SARS-CO-2 wrva Comvalescont Plasma, Antibodes, Humoral Immune

s a highly specaksed bquid tissue. Some biologists dassify it as a connectiva
se the colls are present in the flud interceliular matrix called plasma, The
ood s known as plasma  Health organrsations call plasma as "The git of
s used 1o save the bves of people dunng medical emergency . Itis 8 light
o shightly akaline hquid It is the ground substance , which forms aboul
otal quantty of blood Along with waler , nutnents, organic, inorgank
nrymes. hormones, gases, waste products, plasma also contains impartant
s 3m  amtbomes biood cloting factors  albumin - globulin st
s man role of plasma s to distribute nutnents , hormones, enzymes lo all
e body for the proper functioning of the organs. Cells drain thelr waste
Jasma then the plasma carmes this waste to liver and kidney to oliminale
sma also carmes antbodes to all parts of the body through the circulslofy
w2 = a crtcal part of the treatment for many serious health problaiive
1D-19
rdemic has a long history and the word is commonly taken lo (B
»pdemic of contagious disease, throughout the whole of the iy
» same time (Hongsbaum2009) There have been a number of v
orded n human hstory, where pandemic related crises have Lo B
tive impacts on healh. economy , social and global security. Cov gl 5 &
fisease caused by a new stran of corona virus . Al the beginns
19 . a novel corona wirus was first dentfied in Wuhan oy, ching, B8
used an international cutbreak of respiratory iliness lermed as oyl b
en away the lves of miion pecple in the workd. Corona viukes
loped, single stranded RNA viruses belonging to the family G
Onm to140nm in diameter with a crown lke appearanis . #
ularly humans and birds. Corona virus  has been haswl &9 Bt
ry Syndrome” (SARS-CoV- 2) by Intamational Commified s PRy il
V) on 11 February 2020 According to Workl Health Orgsfilesting (e eh

Govemment First Grade Cobege, Heg wisbidy b
. Lot o3t

Aardt

Volume - 1

ISBN : 978-81-952150-6-5

common signs of SARS-CoV-2 include fever, sneezing, sore throat, cough ,body ache,
potential loss of taste or smell and respiratory difficulties. Symptoms set usually in 2-4
days after a corona virus infection. However , symptoms vary from person to person.
Serious cases can lead to pneumonia , heart failure , kidney failure and even death.
These viruses are known to have mutated and recombined behaviour causing
respiratory, enteric and hepatic disorder.

COVID-19 not only killed people through virus invasion but also due to its combined
effects of fear, lockdown scenario, economic and mental collapse, where developing
countries suffered from poverty, unemployment and hunger. To stop and treat this
COVID-19 there needs a medically advanced level of treatment. Government of India
got critically involved with this pandemic disease and started scanning every person.
Currently testing facilities includes Reverse Transcription Polymerase Chain Reaction
test ( RT-PCR ), point of care molecular diagnostic assays, rapid antibody test and point of
care rapid antigen detection test for early detection of COVID -19.

Troatment for COVID -19 .

Presently there Is no cure for disease caused by corona virus. Treatments include
self care and over the counter medication . Currently there are no promising drugs or
therapeutics approved by the United states Food and Drug administration ( US FDA) to
prevent or treat this pandemic disease. Remdesivir Is an investigational intravenous drug
with the antiviral activity that inhibits viral replication.  Hydroxychloroquine and
chloroquinine are oral prescription drugs used for the treatment for malaria, are under
Investigation in clinical trials to prophylaxis of SARS-CoV-2 infection. Several other drugs
like Investigational antivirus , immunotherapeutic , host directed therapies are
under trial.

India's indigenous COVID-19 vaccine “ Co Vaccine " is developed by Bharath
Biotech International limited National institute of Virology , Pune ,in collaboration with
Indian Council of Medical Research ( ICMR) . One more Vaccine * CoviShield” is
produced by Serum institute of India (S) and developed by AstraZeneca and oxford
University , are proven to be effective in reducing probability of contacting SARC-CoV-2.
To Investigate it more in depth scrutiny , phase 1 and phase 2 clinical trials are permitted
by the Drugs Controller General of India.

Clinical trials of plasma therapy have been commenced by ICMR ! for severe
condition of COVID-19. Sree Chitra Tirunal Institute for Medical Sciences and
Technology , ( SCTIMST) Thiruvananthapuram is the pioneer in investigation of novel
reatment for Corona virus. They got official permission from ICMR for providing
Innovative treatment called * Convalescent —Plasma Therapy” to the patients
nuffering from COVID-19. This is the one of the hopeful treatments that has emerged
{s convalescent plasma (CP) , or immune plasma. CP Is a passive antibody therapy that
ahowed some success as a neutralising antibody against corona virus. The treatment
alms to Incroase the Immune power gained by a recovered person to treat a infected
jarson. When a pathogen like novel corona virus infects a person, humoral mediated
fivimune system ; B lymphocytes produce anti -viral antibodies which span out to identify
and mark the Invading virus . The immune system mounts robust combat on the virus on
ify# basls of antibodles. Then, white blood cells attack the viruses and body gets rid of
Wi Ifection and make the person recovered from disease . The therapy like plasma
Wanafusion Includos , harvesting of antiviral antibodies from the recovered patient and
isided 1t s Intectod person.

Luye! Multicticiplinary Webinar 165



&

r

of Pandemics on the Society
TooZS Ueetited sHhTHTE Tobg

OFT°. 805 Besesds
BFE Szzabs oD, 003 hber sde, T3

somas deecideh i) dedabd w0t SR doakh. odeed cagdd s
R03F 20TROR0DAS 2000y 2.0 oS Ceerkith Iy desd seaey Dadnd wdab

Ssazdoctas sdE acad. Zedb, SeoTe, dhdedals, Bveant-v e dedted &8) TOY
Tygeoain B JSTaing mopas ssondd Sugedde sad

oz E deetcecd ScIo8d ) deePd 2zeICE 13 REIER Teasead.
dzecidectd SR smadegn a Eacte thie deder), TRbITy ey soadmal.

20od 2xd ed, Saeas e o3 Joredxisa Bed adobaad. 53, FBvaby), IO

2o zde gE82d0s msogas deetitd oy} Scaalsed.

sde oes0in® EFYED ZAG LT oW dee0ds o sdood evomd
dgomaad af adacgd. decd. o, sdo3hess, mCosCsaaine Fog ebeodd

3308y oz Adxbis Bgds DI Someard oIt eodeadied. SO3 =8 =B

gssccedy caadoed aapdaien eompasdeed 338 TIFZ Beogd u&.ﬁ% E¥a 0] :
oo treddoudEd. @o3s %&@ﬂw%ﬁw%&ﬂw%&m@au@uﬂ»@ o3
dradsosy comd S SRSy sgobedeocad g8obag deexd3d. sddag IHESY =¥

=2dome Zgze0sos £heTed Dhwa02d. ==domoaly 22e @alecdozdad z8m00d

m&xﬁﬂm%m&g&&a%%%&&m&amﬁg%%& !

sedxd. w033 & 333 TedBmed &03 Sadesde zadonoab @edwemeachdddy
ﬁ%g.m&%m&gm@g&ﬂw%aﬁggﬁﬁg
829 To32TES TIOZTS
dedd due dex) mgd sddge dhgth seosgmyd deeddsy 2omed dyeded ()
deeddzimyn ) dvady 2zeSTd 2dcdaly dradeod, e dele ach2edad ag
e > oy Cwes deerid 2o Bey
3 &5 Ry airdsonaate
didod adh@ meecdorgs. scde sE0Y 8 adad ST, pdeod

S&J3ai=a9.
s orich dlach dedd wod Sy warky Sdddeon Sxzsieatne sag et

202 oS deedd Zogsddy Sedeod sxkoo0Ed FEo3thesr €33 ‘Boxgd,
Aozead TEdory’, BexeRad
duosedzindy smaamRcde @ deed 89

s000om0d) 29220 SRad dP3 SesrRC-
Bedned 290 godd ded wodd waress, sorsd ded

3 seeTiydy evo) drad mares 23308 23
secS medoneds Jeraahs eogans deetd
evo drad dgemedd axk)

% 20 sdode deechzgd. Zeo® D 3
m%ﬁ%%gggg&gﬁu&mm&&gﬁﬁummmﬂ
e dnad vodess Bed 3a), ZeBy de

& 50000 BeTSZTRERT TR TeZBAY

sacaxdt Bizend. & Sdhabde s Jor 2 Sgaey S eesdeddh. &30 Bo0-

234 Government First Grade College, Heggadadavanakote, Mysruru District

Areadad dymedvsaiee 6020 Sgeg oeZd. ogd &=

o3d .&a 202 &.m,.. B3oehzecosd ‘e uxma‘ e -

ISBN 978-81-3521 50-7.2

=2a gy
dzda) By edzed We dred A de mmmxlw\&g Aoodale westiag wa,

gmggggﬁur%ﬁgﬁﬂﬁ S50
OTCoamQ],

]
333 2de). & edisy Beded 23 28 o2 Aaga Ewuuo.%q Aeecld By ooy

h 2abessk =

MwOmvﬁ M&QMAY.& RWEdBER0D TWAZezHIF) Aedan~, N&Mu,... MH&L SR, ©F Aoy
(mg Em sdeurid decddatmecide X8 o gy u.nm.rw 500 £2508 Dby
BVTRIBCROX) od=d. &0 208 2o Qabesiacy o : SO e % THTTeA0Z 2x,
S dedadodhy ood dbab Zoddedy e D TUSRIY, B mbaimg
S=edee H. L..v maw nu.fh.vxmrk\ﬁu muk.dWwL\ﬁm‘n. . .M L
ReesiRn 235bmd. Zeor © dBRddy BRRRO P08 doeime i o N QPSR
thobemrestd) mam Zabddy 2oad deh 200ZO3 iz < uﬂwmr: e Sey

o0 SRabachoh, wdd 7o e

oo aba) dedscodd adon agde Dkt Kogas b33«
aedd =3 add magaﬁnwaumm.w&muw mMBMMMéwWa‘Wa Y0eod w0 omy
2ZROdEd) asoRegd. axdey gtescish soay &F&Gw%gﬁwuﬁ@ * oo
aceoewwww mmgmNMw omocgd geor daelno ege, 24 — MMM ey
Bdecbde B 30, =08 2och shmteer il zadeeaten w0 200 cu
doddrod a. o=f. 2. SHGBO Huchirdo Aadeten ilm(d

¢ )8 oI deetioed o)

wa&osmueaa TRuseobethd) veddpde wles Tmzcind mwf.MNﬁ&a T
e Mo&ﬂ admeed Sababdey mewos ScdbBedidld. ! Ad med, olrdd eeuka
aQ ao&ma%.%a@ﬂzo&u%moﬁn@aﬁﬁ.mﬂh

Orie Day National Level Multidiciplinary Webinar



©

2022 IEEE International Conference on Distributed Computing and Electrical Circuits and Electronics (ICDCECE)

K-Means Clustering driven Deep Spatiotemporal
Learning Model for PM2.5 Prediction

Kunal G Srinivas
Dept. of Computer Application
AVK College for women,
Hassan, India
E-mail: gs.kunal007@gmail.com

Abstract— This paper proposed a novel and robust
clustering driven deep spatiotemporal learning model for PM2.5
concentration prediction. Unlike classical approaches of PM2.5
prediction, our proposed model emphasizes on both feature
improvement as well as feature learning to achieve a
generalizable BigData analytics solution for PM2.5 prediction.
More spccifically, in this paper four Chinese city’s data
(Chengdu, Guangzhou, Shenyang, and Shanghai) have been
considered where each city possesses three monitoring stations
providing spatiotemporal features like timestamp, wind-
direction,  wind-speed, temperature, dew,  humidity,
precipitation and corresponding PM2.5 concentration. To
alleviate missing clement problem, at first it performs data
wrangling and missing element removal, which is then followed

by clustering using K-Means algorithm. Unlike classical
methods, where input spatiotemporal features are directly
learnt, we clustered the non-zero instances or features for the
different time-periods so as to make learning more efficicnt.
Once clustering the dataset, we applied three different deep
spatiotemporal learning models derived using deep Long- and
Short-Term Memory (LSTM) architecture to perform PM2.5
prediction. The performance in terms of prediction results and
allied mean square crror exhibit that the proposed model
performs superior over other existing techniques, including
classical LSTM mecthods. Results confirm that the use of
clustered features can yield more accurate performance than
the random feature learning. The overall proposed model was
implemented over Apache Spark platform, which makes it
suitable for the decentralized computation or BigData analytics
purposcs.

Keywords—  PM2.5  prediction, Deep  Spatiotemporal

Learning, LSTM, K-Means Clustering, BigData analytics.

I. INTRODUCTION

In the last few years, the problem of PM2.5 has been
witnessed globally across major metropolitans including
world’s top cities like Beijing, New Delhi, Mumbai,
Guangzhou, Shanghai, Ho Chi Minh city etc. The cver-
increasing threat has alarmed academia-industrics to cxplore

different technologies for air-pollution monitoring, analysis
and prediction, which can help agencies to inculcate multi-
dimensional efforts or practices to minimize the impact. To
achieve it, numerous cfforts arc being made by geographers,
environmental scientists, and public health professionals such
as epidemiologists. In reference to the urban eco-system,
performing pollution management and allied measures can be
viable only when one understands the spatio-temporal
distribution
understanding of PM2.5 can help making scientific decisions
and preventive measures to control pollution rise. For a

of PM25 [2-4). The spatio-temporal

978-1-6654-8316-2/22/$31.00 ©2022 IEEE

Nagendra Nath Giri
Dept. of Computer Science
Govt Frist Grade College for Women,
Hassan, India
E-mail: nagengiril23@gmail.com

meaningful assessment, different parameters such as weather
condition, temperature, dew, humidity, wind-direction ctc.
which can have direct impact on PM2.5 concentration in a
geographic region. To perform spatio-temporal analysis-based
PM2.5 prediction in the last few years numerous technologies
have been applied; however, amongst the major solutions, the
use of internet of things (IoT) has been the more scalable
approach. In this method, different modern sensors have been
deployed at the different geographical locations to sense and
gather the information for the different time instants. In other
words, the deployed IoT sensors collect spatio-temporal
features including time, temperature, humidity, wind-speed,
wind-direction, dew, precipitation, etc [5]. and corresponding
(temporal) values of PM2.5 concentration. However, whether

it is Beijing, Guangzhou or Indian capital new Delhi, the
density of the sensors deployed has been very low. Though, a
few provinces in China have employed high density IoT
sensor network to collect spatio-temporal values in the
temporal resolution [7-9]. There has also been the condition
where in a single city there are multiple sensors deployed to
collecct PM concentrations in temporal resolutions.
Noticeably, over the deployed large number of sensors,
learning the non-linear (multi-dimensional) feature patterns is

a challenging task. It turns out to be more difficult with a large
continuous spatio-temporal domain analysis with multiple
factors impacting PM concentration. To reduce such issues, a
few existing methods have merely applied very limited
parameters like temperature, wind speed and PM2.5. On the
contrary, researches have revealed that in addition to the
aforesaid two or three paramecters other features like dew,
humidity, wind-direction etc. have the direct impact on PM
concentration [3-6]. In this manner, those approaches
considering merely two or three parameters for PM2.5
assessment or prediction go wrong and show false-positive
performance that might lead wrong decision. On the other
hand, a large fraction of the available methods doesn’t
consider missing data problem, which is unavoidable in real-
time scenario. Such missing information can be caused due to
sensor failure, IoT-routing issucs or data gathering problems.
Consideration of such missing information might skew the
learning method and hence can impact overall prediction
result [9]. To alleviate it, a calibrated and efficient pre-
processing is  required.  Morcover, unlike  processing
spatiotemporal data in unstructured manner (with unknown or
outlier instances), executing a PM2.5 analysis method with
clustered input can yield more efficient solution [10-15]. In
fact, clustering the unstructured, non-linear data pattern with
pre-processed features can yield a suitable set of feature-

(9
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