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thiract—Generalized memory recently  Semiconductor Optical Amplifiers (SOAs) being a candidate
been proposed as an efficient means for usc in access networks [3]. DPD is becoming a must
radio systems. Their unique structure provides an excellent  particularly in 8 scenario using non-constant envelope
compromise Itween complesity and accuracy. In the present  modulation such as OFDM

paper, we show that the approach can successfully be

fransposed to aptical systems, The investigated scenari is that
of a CO-OFDM solution for metropolitan/aceess networks.

In the present paper the authors investigaie some recent
predistortion algorithms and st tem i A sceranio
implementing CO-OFDM and using an SOA as a hooster

CO-OFDIL, amplificr.
Opical Amplifier, generalized memsory polynomial, fmeariation

1L DIGITAL PREDITORTION FOR OPTICAL METROROLITAN
Accrss NETWORKS

L IxtRODUCTION

malion ags wis brought about by signific A, The scenarto afa CO-OFDV system using SOAs

information
varces in various ekds of seicnce Phalorics mckl\

R it .t o o e The architeeture that will be explored in the context of
ranscantienta longohau while rdio urd out (0 be the  1his paper is depicied in Fig, 1. A datastream undergocs +-
driving force behind metropolitan and access networks. It QAM modulation with eash QAM symbol assigned © one of
was in radio communications, paricularly with the  the 128 subcarriers belonging to one of 32 OFDM frames
‘emergence of wireless solutions, that the need for digital with a 5 GHz bandwidth. An oversamnpling factor of 4 is
?md';::sms]lDPDJ';:W_ﬂ Esmmih the omm;:;\ = ‘used. The scemario includes a cyclic prefix squivalent o = of
for bandwidih coupled with budget constraints pushed 1 " = 2l
cngincering comuiy 1 kol for soluons 15 rdce te e RS End oo D (e K iml lceote s Al B
I o o s i ot ' after digital-to-amalog conversion. it undergoes electro-optic
s e T, pvcr e, pirtculany m Sonversien by means of a laser diede and an IQ nodubtor
i jable solutions are mujor sources  comprised of Mach-Zehnder modulaiors (MZMs) operaling
of mmnmmm Digital predisiortion <|||IE to compensate  t null point with dm ing peak-to-peak voltages of 1.25 % V.
these. ponlincaritics by adequatcly aliering the modulated  The SOA, supplicd by a IS0 mA bias curent {1yc.2), boosts

signals and various solutions have been proposed over the i
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years (see [1] and the references therein).

e recenly however the historical separation berve
long-haul communications relying on fiber optics, on on i
hand, nd access neworks relying on
copper and wirekss rdio. on the otber hand. has becon
less distint, Optical access networks are now o reality Tor
millions of wsers enabling (hroughputs at speeds never
ined before and an ever increasing variety of services
Thus a Iot of the issues that lad boen encountered and solved
in mdio networks in the early 20005 start o cmerge i
plnmlun! For example the use of affodable amplification in
cess and metropolitan DerwoTks i becoming a bot 1opic in
boih aademac . et n-related circles. Furthe
recent literature shows increased interest in advanced om:c«l
modulation algorithms with Coherent Optical Orthogoral
Frequency Division Multiplexing (CO-OFDM) bemg onc
possible solution: Digital predisiortion kas thus come 1o the
attention  of phoionics  community  [2]. Wi
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Accurate Modulation Classification with
Reusable-Feature Convolutional Neural Network
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Abstract—Deep learning (DL) nowadays activates the ad-
vancement of multiple research fields, from signal processing to
computer vision and communication, Compared with traditional
machine learning (ML) algorithms, some DL architectures such
comvolutional neural network (CNN) allow learning feature
automatically without expert knowledge in a specific domain.
Tnspired by the notable achievement of DI for general image
i, this work studies an eflicient CNN-based approach
srodalati) chiiliculon wlich & recopuiond 43
e fudacmetal sk 0 evera modern communlcation et
e the arehilecture organized by several blocks of parale
m)mmnlrl: convolutional layers, the proposed network is special-
ized by two mechanisms: skip-connection for the prevention of
vanishing gradient and reusable-feature depth-concatenation for
an optimal feature utilization via accumulating the deep feas
at multi-scale representation. According performance evaluati
our method gains the 24-modulation classification rate of 85.1
at 10 dB SNR on the most challenging and large-scale DeopSig:
Badlol1, (rersin 4881A) et
Index Terms modulation classification, convolu-
ol mecral eiwark, skp-comsection, rewimbledsafirs doplh-
concatenation.

L INTRODUCTION

Nowadays, with the innovative development of multiple
wircless standards and technologies for massive communica-
tian systems like fifth generation (SG). automatic modulation
classification (AMC) has been atracting more attention of
various rescarch communitics, from signal processing fo com-
munication and artificial intelligence (,\I) with a wide range
of applications, such as dynami analysis and radio
interference identification (1] llmdnlncnlall\ e concept of
AMC s o classify an unknown modulation type based on
analyzing radio characteristics of a received signal 2], which
can be behaved as @ gencral multi-class making decision
(or classification) problem in several classical Al systems.
In a cramped environment with a large number of advanced
modulations for high-speed, strong-reliability, and low-latency
communications, identifying the correct modulation type of
radio signal under impaired conditions (e.g.. additive noise
and multi-path fading eflects) remains a challenging task (3],

Modulation classification methods for radi signal are typ-
ically categorized into the Tikelihood-based (LB) group [4]-

wal Rescarch Founds
escs b Prjct
P

T sk e iy sypiond 111
F) through Creativity Challeng
oSk AT mm-nm and in part by the mmu Recarch Cent

iy o o, Scince and Tochntiosy COIRKIAGAIAGNOZAGIS)
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171, wherein an optimal classification accuracy can be gained
with increased computational cost, and the featurc-based (FB)
group [8]-[12], wherein a good trade-off of performance in
terms of accuracy and complexity can be achieved more
reasonably. In LB approaches, a classilication output is pro-
duced by maximizing the probability of a received signal
associated with 4 cortain modulation via modeling parameters
h arc estimated using expectation/conditional maximi
tion (ECM) algorithm (4]. Despite promisingly yielding an
optimal accuracy, LB methods require an ideal scenario, where
the information of signal and channel models is completely
known. Besides, the failure can occur when dealing with
‘many continuous phase modulations [5]. Compared with LB,
I'B approaches have been deployed more widely in practical
systems thanks to casy-implementation, low-complexity, and
strong-robustness against channcl impaimnents by exploiting
advanced feature engincering and ML algorithms [3]. As a
two-stage process including feature extraction and classifica-
tion, analyzing radio characteristics (aka handerafied features)
allows to determine the signal modulation using some super-
vised leaming algorithms [9]. Concretely, some comventional
classification methods are used in cooperation with various de-
scriptive statistics of signal, such as the higher-order statistics
(HOS) (e.g.. moments and cumulants) (101, cyclostation

and 1 (12l
To leverage a low-complexity AMC, Han et al. [9] studied
the approximate maximum likelihood and the backpropa
tion neural networks (BPNNs) classifier for refining order
statistical features before deploying a linear support vector
machine (LSVM) for modulation classification. In combi-
n.mm of k-nearest neighbor (&-NN) and genetic program-
g (GP), Aslam et al. [10] developed an AMC framework
for software-deined rodio (SDR) systems, in which k-NN
measures the classification accuracy of the most appropriate
modulation inferred by GP. As an essential limitation, FB
approaches ask # masterful knowledge of feature engincering
22 the performance of classifier [13], therefore, some
hybrid methods have been recommended 1o take advantages
of likelihood-hased and feature-based approaches simultane-
ously. A moments-hased maximum likelihood classifier [14]
was studied t0 offer a res de-off between accuracy
and computational i, e St dtes G0 Nighen
onder statistics is used for maximizing the likelibood instead
of a whole signal sequence. “The most crucial challenge of

17,2021 st 12:21:37 UTC froem IEEE Xplore. Resiritions apply.
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Time Synchronization in SpaceFibre Networks

Elena Suvorova
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weeds for implemental
Spacekibre standard is |ll‘\elnpul e aeruspace networks. But
current version of this standard does mal inchude

synchronization mechanisa.

L this paper, we consider time synchronization mechanisans
supported in standards curreatly used for aeraspace systems and
propuse several mechanisms for  fime in

on after some time aficr start of system. For example, this can
happen if cold redundancy is used in the network or some
devices are mot used during several periods of system
operation.

Due to these factors, time synchronization in devices is
necessary throughout the entire operation of the network.

The curtent version of the SpaccFibre 1] standard docs ot

SpaceFibre networks. We evaluate achievable

y In this paper, we

ly reconfigurable local
a ‘ade i powible 1o explors the achicvable
5 of all proposed avechanisans. It is planned o use it

ch due tn the possibilty of recoafigaration.

L the paper we show that in differen may be
advisable to use different izt depen

propose time .mhm.,n for the SpaceFibre
nctwork. For the proposed mochanisms, the achicvable
synchronization accuracy is evaluated

The paper is organiacd as follows. In scction 2 we bricfly
ibe existing approaches o time synchronization in local
networks that support real-time services. Section 3 is abo

Proposcd time synchronization mechanisms for the SpaceFibre
standard. IN section 4 we deseribe proposed impl 3
the mechanisms. In. secti

an user requirements. Ou .m,.nmm..un. i the dpamic
ceconfiguration peavides  the sing  various
mechanisms, including whe .m;-kmmmlm pasic techuology.

L INTRODUCTION
The SpaceFibre standard s developed for acrospace losal
networks. My cans have real
‘The severity of these requirements may vary, depending on the
purposc of the actworks. For some systems, an accuracy of

seversl ms is scceptable, for other systems an sccurscy of

several ps is required, in some cases a higher aceuracy may be
required [ 18], [19], [20]

To implement real-time mechanisms, in  particular,
suaranteed data delivery time, time synchronization is requircd
in all network deviees (routers and terminal nodes). The
achievable characteristics of real-time mechanisms will depend
n the accuracy of time synchronization in the network

Synchronization of time counting in deviees is necessary
for several reasons. First, the time counter operates using the
clock gencrated by the PLL. The clock waveform generated by
the PLL is not ideal. This affects the accuracy of the timing
Sccondly, at the beginning of the system operation, the
devices, as 2 rule, are ot tumed on strictly at the same time.
addition, different PLLs may take different times afier pow
on 1o start generating the clock signal. Several devices may wm

1L EXISTING APPROACHES TO TIME SYNCHRONIZATION IN
SCAL NETWORKS THAT SUPPORT REAL-TIME SERVICES
In this section, we consider standards and protocols that
were eriginally focused on use in real-time systems, inchiding
hard real-time, and which are now actively used in acrospace
networks.

A, The nemwork time protocol

The first protocol for time synchonization - network tink:
protocol (NTP) [2] was developed in 1983, It was focused
peimarily on the Ethemet based networks. When using this
protecol, it s assumed that there is at least one source of exact
time {astranomical) connected to one or several network
subscribers - primary time scrvers.

The cument time is represenied by a 64-bit number,
suggesting the time clapsed since 0000 UT on January 1, 1900,
Time prescatation precision s 0.2 ns. Within the framework of
this protocol, symmetric mode is possible, in which two
devices synchronize the time of cach other, and client-server
mode, in which the clieat’s time is synchronized with the
server's time. In large networks, a hicrarchical structure of
servers can be buil. The higher the server bicrarchy level, the
more accurate s time. The s
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Abstract—Automatie detection of dangerous situstions o en-
sure the sfety of residents is one of the arcas of Smart
Survelllance. Often dangerous situations are eaused by deviant
behavior of people (vandalism, brawl, robbery, ete.). An impor-
tant_ technology for analyzing the actions and interactions of
people in the context of detecting deviant behavior is 3d buman
pooes stmation, bt the etiation of the relatve pesklon of
uiiple people In 3 space, which bs mecewary to analyae the
Jntznrdun o peapl. s 3 separate sk that emains oot
pe of this techovlogy. In this paper, we propose an -llprum.
or numulmgihnhli\rp&nhnnlMpm f people based o

Was tested using & computer-graphic based dataset containing
scenes ing people in a city. The results were compared
with the existing approach for estinating the relative position
of 3 poses of people, based an the assumption of the constant
hunnan skeleton kength.

1. INTRODUCTION

Together with the Sman City concept, the Smart Surveil-
lance concept which implics the usc of intclligent technologics
for analyzing video surveillance systems data is attracting
more and more attention. One of the main areas of the Smart
Surveillance concept is the detection of dangerous situations
1o ensure the safety of residents. Examples of tasks solved for
this purpose are the recognition of wanted criminals [1), the
detection of orphan objects [2], the detection of weapon [3]
and the detection of fire and smoke [4]

Often a dangerous situation is caused by actions of people
(robbery, vandalism, assault, brawl, etc.). The prompt detection
of such situstions allows taking timely measurcs to climinate
them and help victims, but duc to the complexity of the
problem of understanding human inte
the problem of automatic detection of dangerous situations
caused by deviant behavior of people remains unsolved.

A possible approach to solving this problem is the integra-
tion of modem computer vision and knowledge management
technologies. proposed in [S]. Its refined diagram depicting
the proposed integration is shown in Fig. 1. Technologies such
as scgmentation and classification of objects and people [6].
tracking of people [7], 34 human skeleton detection in RGB
image [8], as well as classification of short-term human actions
of people [9] allow recognition of fine grained features of
scencs that reflect the cvents taking place on the video and
serving as atomic knowledge about the observed scene. While
knowledge [ es ensure the

Nikolay Teslya
SPC RAS

St Petershurg, Russia

teslya@iias sphisu

of this stomic knowledge with expert knowledge about the

human deviant behavior scenes, allowing the computer to build

chains of reasoning and to suggest whether a particular video
nt depicts @ dangerous situation or not.

To detect dangerous situations caused by deviant hehavior of
people, the most important features are 3d poses of people. The
estimation of 3d poses of people in a comman 3d space (for
example. in the camera coordinate system) for cach frame of
the video allows the recognition of a wide range of actions and
interactions of people [10], for instance, punching, pushing,
falling. shaking hands or searching a person’s pockets. How-
ever, to obuin coordinates in camera pace we need to know
the distance from the camera to each person. Determining the
tance is a trivial task using special equipment such as a
LiDAR, but usually cameras of a city's video surveillance
systems provide only plain RGB images. At the same time.
the existing technologies for estimating 3d poses from a 2d
image (for example, [8]) measure the depth coordinate of
human posc keypoints from the central point of the human
body considering the detection of the absolute depth in camera
space as a separate task.

There are various approaches for estimating the distance
from a camera to a person from a plain RGB. image, which
differs in the use of different heuristics. The validity of these
heuristics determines the error. Tn this work, we propose an
approach. for estimating the distance from the camera 1o a
person, which is distinguished by the following features and
assumptions

« Intrinsic camera parumeters (focal length, matrix size and
lens distortion coefficient) are known.

It is assumed that the camera and the interacting people
are located on the same planc (flat surface)

« The height of the camera above the ground plane is
known.

At each moment in time, o person touches the surface
with at lcast one keypoint of his estimated 3d pasc.
When estimating the camera-to-person distance, the ro-
tation angles of the camcra to the surface arc used,
calculated using technology for detecting surfaces and
normal vectors in a plain RGB image.

The above assumptions apply to city's surveillance cameras,
and the required parameters of cameras can be easily discov-
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Recent successful flight tests have demonstrated scalar magnetic
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obstacles to doing so. This article explares the key challenges of mag-
netic vector navigation including current sensar limitations, lack of
high frequency magnetic vector maps of the Earth's crust, and proper
integration of the magnetic data with an inertial navigation system. In
overcoming these challenges several key benefits of magnetic vector
igati scalar magnetic navigation become apparent. inchad-
ing modestly improved navigation accuracy and greatly improved
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. INTRODUCTION

Magnetic anomaly navigation is a flight-test proven nav-
igation technique to address the vulnerabilities of GPS [1].
Multiple flight tests have demonstrated the usefulness of
scalar magnetic measurements for navigation [2]. Naviga-
tion accuracies of tens of meters have been demonstrated
over both land and water. While ground-based and indoor
magnetic navigation utilizing vector sensors exists [3]-{8],
no published work has been found demonstrating acrial
vector magnetic navigation. This article will motivate why
this is such a difficult task, but also describe the benefits
that indicate it should be pursued.

The total magnetic ficld (Byow ) measured at any point in
space over the Earth’s surface is made up of many sources.
Some sources are static, while others change over ime.
Two primary magnetic sources caused by the Earth are the
Earth’s core magnetic field (B.,.) and the Earth’s crustal
magnetic field (Bowaa ). Magnetic anomaly navigation uses
a specific static component of the overall Earth magnetic
field to navigate—the Earth’s crustal magnetic ficld. The
crustal field is captured with “magnetic anomaly maps.” At
cach point over the Earth we can describe the magnetic field
byavectorB=|B, B, B.| TheB,, B, B;components
of the vector point in the North, East, Down directions of
a local-level plane, respectively. While the magnetic ficld
of the Earth’s crust is a full three-dimensional vector field,
magnetic anomaly maps capture the effect of the crustal
ficld as the projection of the crustal field vector onto the
Earth’s core magnetic ficld, as shown in Fig. 1. The reason
this type of representation of the crustal field is needed is not
intuitive. It stems from the difficulties of collecting vector
data, described below. In practice, magnetic anomaly maps
are created by simply subtracting a model of the Earth’s core
ficld magnetic intensity §Bue|| from the measured mag-
netic intensity ||Buea |l The result of this subtraction yields
approximately the projection of the underlying crustal field
onto the core field if the core ficld is much larger than the
crustal field (an assumption that is met in practice). This
process requires only scalar magnetic sensors. One might
ask why we make maps of a scemingly obscure quantity like
the projection of the crustal vector onto the core ficld when
it appears we could directly measure the vector field witha
vector sensor. The reasons the magnetic mapping industry
has thus far only used scalar sensors will be made clear in
this article.

High resolution airborne magnetic maps are created by
flying an aircraft in a close set of parallel flight lines over an
area of interest. These aircraft typically measure the mag-
netic ficld using scalar instruments, not vector instruments.
Understanding why the magnetic survey industry has histor-
ically collected intensity data rather than vector data is key
to g some of the challenges of magnetic vector
navigation. The collection of high quality magnetic vector
data on airborne platforms is substantially more difficult
than collecting intensity data. These difficulties are caused
by two main issucs. The first issue relates to sensor perfor-
mance. The primary type of airbome vector magnetometer

1EEE TRANSACTIONS ON AEROSPACE AND ELECTRONIC SYSTEMS VOL. 56,NO.6 DECEMBER 2020 4161

An Analysis of the Benefits and Difficulties of Aerial Magnetic Vector

Navigation

Publisher: IEEE

Aaron Joseph Canciani

695
Full
Taxt Views

FhOpen Access

: Christopher J. Brennan

Electric- and Magnetic-Field Measuraments in an
Outdoor Electric Power Substation

IEEE Transactions on Power Delivery
Fullshed: 2008

All Authors

A Fast Continucus Magnetic Field Measurament
System Based on Digital Signal Processors

IEEE Transactions on Applied Supserconductivity
Publshed: 2006

Show More

Under a Creative Commons License

Abstract

Document Seclions

ntroduction

. Creating High
Resolution Vector Maps

. Wector Map Matching
Method

=

. Wector Magnetic
Mavigation Simulations

=

Wector Versus Scalar
MagMav Tradespace

Show Full Qutline =

Authors

Figures

References

Keywords

Metrics

Abstract:

Recent successful flight tests have demonstrated scalar magnetic anomaly navigation to be a viable GPS-
alternative navigation system. These flight tests matched magnefic field measurements to maps of the
Earth's crustal magnetic field in order to navigate. Scalar magnetic navigation uses only the magnefic field
intensity, not direction. in order to navigate. While it appears cbvious to extend aerial magnetic navigation
fo use the full vector field, in practice there are substantial obstacles to doing so. This arlicle explores the
key challenges of magnetic vector navigation including current sensor limitaticns, lack of high frequency
magnetic vector maps of the Earth's crust, and proper integration of the magnetic data with an inertial
navigation system. In cvercoming these challenges several key benefits of magnetic vector navigation over
scalar magnetic navigation become apparent, including modestly improved navigation accuracy and greafly
improved platform attitude.

Publizhed in: IEEE Tranzactions cn Aerozpace and Elecironic Systems { Velume: 56 | lssue: 6, Dec.
2020)

Page(s): 4161 - 4176 INSPEC Accession Number: 20262274

Date of Publication: 22 April 2020 @ DOl 101109/ TAES 20202957475
¥ ISSN Information: Publisher: IEEE

P Funding Agency:

CCBY - IEEE is not the copyright holder of this material. Please follow the instructions via
hitps:/fereativecommons_org/licenses/by/4.0/ to cbiain full-text arficles and stipulations in

the APl documentation. O\
SECTION 1. Aa
Introduction

Magnetic anomaly navigation is a flight-test proven navigation technigue to address the

14



bubnuoteka

IEEE XPLORE DIGITAL LIBRARY

CTpaHuua nybnukaumu

x
-

Cite This

Plain Text BibTeX RIS Refworks

[ Citation & Abstract

Jowrnals & Magazines = |EEE Access = Wolume: 2 [7]

I |EEE Access Special Section Editorial: Future Generation Smart Cities
HasBaHue ny6n|/||<au,|/|V| I Research—Part Il: Services, Applications, Case Studies, and Policymaking |
|

— e mmmeSee—— o considerations FUrWell-RENG —

More Like This

M. D. Lyfras, A Visvizi, A. Sarirete, M. Torres-Ruiz and T. U. Daim, "IEEE Access Special Section
Editorial: Fulure Generation Smart Cities Research—Part Il: Services, Applications, Case Studies
and Policymaking Considerations For Well-Being,” in [EEE Access, vol. 9, pp. 27298-27303, 2021
doi: 10.1108/ACCESS 20213057509,

|EEE Access Special Section Editorial: Urk
Computing and Well-Being in Smart Cibes:
Senices, Applcations, Policymaking
Considerations

|EEE Access

Published: 2020

s T,

Copy

Publisher: IEEE CiteThis | EEERL);

li.r‘ SOMEEE 11073 Standardized Digital T

ABTOpr I-----------------------------I E’_;l;r;e‘-mrkfc-'Haalthand".-‘n'el-Eeingi"uS o | o o o B e S S
_________‘_______*I Miltiadis D. Lytras ; Anna Visvizi ; Akila Sarirete ; Miguel Torres-Ruiz ; Tugrul U. Daim  All Authors l Eﬁiﬂjgzn BbIXOﬂ'Hble ﬂ'aHHbIe
h----------------------------‘

B Open Access ®

Abstract

Document Sections

Il. General Discussion of
the Accepted Arlicles

AHHOTaLMS

lll. General Discussion

Appendix Related Work

Authors

PekBn3uTbI nyonukauum

I
I
I
I
--------------------------"
I
I
I
I
I
I

Comment(s)

Under a Creative Commaons License

@ =<

1

Abstract:

The future generafion of smart cities is a very fimely and attractive topic for the research community
worldwide. The evolution of this generation is oriented toward providing innovative services and
policymaking to guaraniee the well-being of citizens. Research on smart cities is maturing and the guestion
of securing the well-being of cities’ inhabitants is increasingly attracting the attention of researchers,
practitioners, and policymakers. Considering the challenges and opportunities cities/urban spaces
generate, today the imperative is to examine how targeted research and cutting-edge innovaiion can be
effectively communicated to all stakeholders. Thus, synergies emerging at the researchinnovation-
policymaking nexus can be exploited and city dwellers’ well-being can be enhanced. Pervasive computing,
big data analytics, crowdsourcing, and other timely technologies, including user behavior, brand popularty,
recommender systems, and social media analytics, bear the promise and potential that viable solutions 1o
ey problems and challenges specific to the future generation of smart cities will be found. The objective of
thiz Special Section in IEEE ACCESS is to examine this promise and potential from a varety of
complementary interdisciplinary perspectives, including computing’ ICT, political economy, public policy,

I innovation, and entrepreneurship.

Topic: Future Generafion Smart Cities Research--Part Ii: Services, Applications, Case Studies, And Policymaking

Considerations For Well-Being

IrPuinshEd in: |IEEE Access |

: Page(s): 27298 - 27303
|
|

Electronic 1SSN: 2169-3536

>| Date of Publication: 17 February 2021 @

Volume: 9)

DOl 10.1109%ACCESS. 20213057309

Publisher: IEEE

h-------------------------

CCBY - IEEE is not the copyright holder of this material. Please follow the instructions via

https // creativecommons .

org / licenses / by /4 . 0/ to obtain full-text articles and

stipulations in the API documentation.

R AN

h-------------------------

Show More

IEEE Access

bt § o B i B

PDF Bepcus

SPECIAL SECTION ON FUTURE GENERATION SMART CITIES RESEARCH—PART Ii: SERVICES,

APPLICATIONS, CASE STUDIES, AND POLICYMAKING CONSIDERATIONS FOR WELL-BEING

Evigiad ject [adewtsficr 10LIMOACECESS 3021, 8037500

: EDITORIAL

IEEE ACCESS SPECIAL SECTION EDITORIAL:
FUTURE GENERATION SMART CITIES
RESEARCH—-PART II: SERVICES, APPLICATIONS,
CASE STUDIES, AND POLICYMAKING
CONSIDERATIONS FOR WELL-BEING

The future generation of smart cities is a very timely
and attractive topic for the rescarch community world-
wide. The evolution of this gencration is oriented toward
providing innovative services and policymaking to guaran-
tee the well-being of citizens. Rescarch on smart cities is
maturing and the question of securing the well-being of
cities” inhabitants is increasingly attracting the attention of
researchers, practitioners, and policymakers. Considering the
challenges and opportunities citics/urban spaces generate,
today the imperative is to examine how targeted research and
cutting-edge innovation can be effectively communicated to
all stakeholders. Thus, synergies emerging at the rescarch-
innovation-policymaking nexus can be exploited and city
dwellers” well-being can be enhanced. Pervasive computing.
big data analytics, crowdsourcing, and other timely technolo-
gies, including user behavior, brand popularity, recommender
systems, and social media analytics, bear the promise and
potential that viable solutions to key problems and challenges
specific to the future generation of smart cities will be found.
The objective of this Special Section in IEEE ACCESS is to
examine this promise and potential from a variety of com-
plementary interdisciplinary perspectives, including comput-
ing/ICT, political economy, public policy, innovation, and
entreprencurship.

Mowadays, the smant city research agenda needs to feed
into the policy-design and policymaking processes for trans-
forming cities [item 1) in the Appendix]. Although ICT
integration is one of the core determinants of smart city
development, stakeholder engagement is a critical component
for the successful implementation of smart cities. Smart city
projects imvolve various city stakcholders such as public,
private. and civie, which all need to collaborate and innovate
together [item 2) in the Appendix]. The future generation of
smart cities and the future of cities is “smart.” and there are
various commercial partnerships and research organizations
globally frying to create smart city applications. However,
the complex dynamics where different stakeholders” interests
meet and collide can hinder efforts in the area of replication
and scaling up.

27298

In the context of the future generation of smart cities, and
taking into consideration the analysis of different research
proposals that were submitted and published in the pre-
vious Special Section, we were envisioning the creation
of new knowledge to build more resilient infrastructure
and foster innovation focused on Education 4.0 and Indus-
try 4. On the other hand, this new generation should be
centered on the real sustainability of cities and. particu-
larly, their communities. In this sense, citizsen-centric smart
city initiatives make citics and human setilemenis inclusive,
resilient. and sustainable. In addition, initiatives regarding
climate action are oriented toward implementing ICT strate-
gies for carbon reduction, energy, and mobility projects in
cities to raise awarcness and human and institutional capac-
ity on climate change mitigation, adaptation, and impact
reduction.

Summing up the general perception according to the “state-
of-the-art” with respect to smart cities, the main perspectives
and challenges in future research trends are identified by
three key directions: 1) socio-technical approaches to directly
influence smart cities, 2) integrating new knowledge-sharing
perspective from smart cities to communities, and 3) the ICT
development of arganizational leaming capabilities for the
citizens.

Thus, these are emerging and interlinked issues of smart
city development and present a conceptual approach for
improving smart city knowledge management scopes. In this
regard, smart cities have multi-dimensional components such
as ICT applications, citizen engagement, and govemance,
which have to operate together to spread out the potential
and empower the citics. Here, the role of citizens is extremely
important to ensure they imbibe supportive attitudinal behay-
iors for successful sman city projects.

The nature of technology adoption is taken into consider-
ation to assist cities in undergoing socio-technical transitions
and becoming smart cities. By adopting ICT as part of their
service provision, cities are ablbe to integrate the technology to
generate olutions in different fields. Thus, the significance of
technological visioning has originated that several countries
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provides paeud ymity to its users,
leadling 1o many Uransactions rebaled to illicit sctivities. The
advent of mixing services like OnionBC, Bitesin Fog, and
Blockchaininfo has allowed users to increase their anomymity
furiher. This paper tackles the pseado-ananymity of the Bitcoin
blockehain by developing a scalable spark based framework
to find patterns in the transaction data. The efficacy of the
framework i demonstrated by performing exploratory analysis.
Furthermore, the paper shows the capabilities of bitcoin-hased
graph representations and addresses the issue of user profiling
brased on unsupervised learning approaches for analysing Bitcoin
transactions and users. The authors convert the transaction graph
af the Bitcoin data to contain only Wallet-IDs and generate
graph s using Variational Graph Aut fer [1).
Additionally, the suthors use explaimable-Al fechnigues and
Kohonen sell organizing maps to visualize and understand the
resulis obtained from the unsupervised learning methods,
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In one attempt to @ekle and find out such illegal behavioural
patterns, Akcora et al. [4] focus on detecting and predicting

Graph Self €
Maps, Apache Spark

L. INTRODUCTION

Bitcoin [2] is a decentralized cryptocumency built on the
Hoaa e .- i p

rans using topological analysis. While other such
research exists in determining technigues to detect specific
behaviour like Money laundering [5] [6], price manipulation
[7] and thefi suspect identification [B], this paper extends
the previous framework by Shah et al. [9]: from targeting
the scalability aspect o generating an embedding which can
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Bitcoin Data Analytics: Scalable techniques for transaction clustering and
embedding generation
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coin blockchain is built on the principles of psewdo-anonymity
and immutability. Bitcoin grew in its popularity through its
strong security based on mathematical and cryptographic prin-
ciples. This was due to growing distrust in the government
fiscal policies in countries like Venczuela, where high infla-
tion and fluctuations were rampant. The psewdo-anonymity
provided by the Bitcoin architecture enables vsers to form
multiple wallets without linking their "real-life” identities with
the wallets, While the blockchain technology offers anonymity,
there are various methods and hewristics o determine a user's
identity. This can be done either by linking a person’s. public
key to their identity, when the wallets are recipients of coins or
by behaviowral analysis and study of transaction patterns. One
of the popular heuristic discussed in previous literature is pro-
posed by Ales Janda [3]: Whenever there are multiple inputs
{multiple wallets pooling their Bitcoins) in one transaction,
then the users of the wallets must be the same person or at
least know the identities of each other, therefore marching real
life identity of a person to any Wallet-ID can be extended to
the identity for all the wallets pooling their Bitcoins (BTCs) in
the same transaction. Immutability, on the other hand, allows
anyone o view the history of all the transactions and thus,

97E-1-7281-9127-0y21/531.00 ©2021 IEEE

L i
bitcoin transactions. This enables us to move beyond simple
clustering algorithms and obtain vectors for each Wallet-1D,
which captures associations between the nodes. Figure 1 shows
a representation of the framework and its extension in detail.

The paper starts with the background of Bitcoin in section
Il and a brief explanation about the Variational Graph Auto-
encoders in Section IIL Section IV gives a brief idea about
the Kohonen Self Organizing Maps. Section V describes the
proposed framework, discusses the results and shows how
relevant information can be extracted. Section VI concludes
the paper with a discussion on fure research prospects and
directions.

Il. BACKGROUND OF BITCOIN

The first mentions of Bitcoin were observed in 2008 when
Satoshi Makamoto released a white paper titled "Bitcoin: A
Peer-to-Peer Electronic Cash System” [2]. Electronic cash is
not new, one of the first intemet payment service developed
by Dravid Chaum called DigiCash was founded in 1989 [10].
It used the concept of Blind Signatures [11] o avoid double-
spend. However, it required a server being run by a central
authority and that for everyone to trust them. Another problem

(2]

[A rDF

All Authors

»

G

Abstract:

Bitcoin provides pseudo-anonymity to its users, leading to many transactions related to illicit activities. The
advent of mixing services like CnionBC, Bitcoin Fog, and Blockchain.info has allowed users to increase
their anonymity further. This paper tackles the pseudo-anenymity of the Bitcoin blockchain by developing a
scalable spark based framework fo find patterns in the transaction data. The efficacy of the framework is
demonstrated by performing exploratory analysis. Furthermore, the paper shows the capabilities of bitcoin-
based graph represeniations and addresses the issue of user profiling based on unsupervised learning
approaches for analysing Bitcoin transactions and users. The authors convert the transaction graph of the
Bitcoin data to contain only YWallet-IDs and generate graph embeddings using Variational Graph
Autoencoder [1]. Additionally, the authors use explainable-Al technigues and Kohonen self organizing
maps to visualize and understand the results obtained from the unsupervised learning methods.
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Abstraci—Exploiting the ceaselessly enhancing, online
learning frameworks assumes a paramount pari for
adjusting toward oneself, particularly on account of
waorking individuals. All things considered. learning
frameworks don't for the most part adjust o learmers’
profiles. Learners meed to invest a ton of time before
arriving ai the learning objective that s perfect with itheir
imsight foundation. This paper investigates Machine
learning and its applications in E-Learning frameworks.
Machine learning, we may sav. is a sort of artificial
intelligence (Al) that gives machines the capacity fo learn
without being expressly costomized. Machine learning
concentrates on the advancement of machine projects that
can develop themselves and change when presented to new
information [§].

L INTRODUCTION

[Mstance learning, ai times called c-learming, 15 a
formalized showing and learming framework particularly
ntended to be completed remotely by utilizing electronic
correspondence (Mayer, 2001). The expanding interest of
web learning and learners has required the customary
configuration of E-leaming interfaces to be extended past
the center of the conventional visual channel, to join
miclligent allegories as well as excitement components.
Edutainment 15 a paramount clement connected with
enhancing leaming results, in hght of the fact that it
mcorporates diversion as a supporting piece of traming io
ease students fatigue and expand excitement and engagement.

Il LITERaTURE REVIEW

The gquick development of the Internet and its
applications, nstructive organizations started utilizing
Ini{c:mul:lcm and Communication Technologies {I1CT) to
support conventional education. There is significant proof
of development in the E-learning business and in the
quantity of E-leaming organizations in a few areas, for
example, Asia and Westen Europe. The benefit of learning
online lies mn 1is adapiability that permits the understudies
to learn at once and spot of their decision. Inside the settng
of E-learming, the learner experience and view of
engineening 1s affected not just by their sex and ther
recognition of the mnovations ublzed, but also their
learning styles focused around four measurements,
specifically data handling, data observation (sensing/
mituitive), mput mode and understanding [3]. This makes
space for usage of manufactured smart projects to enhance
E-Leaming frameworks.

978-1-4799-7740-6/14/531.00 22014 |EEE
[

0L Mackse LEarmG TECHNIGUES

Machine Leaming awdes enhance E-learning frameworks
by not just misleadingly shrewdly learming projects that
have been in presence but additionally joms the capacity to
arrange leamners into these learming frameworks 7).
Learner activity 15 utilized adaptively to give pertinent data
to the different classes of learmers. Machine kearning helps
make models that can adjust to atinibutes, for example, the
leamner's level of information and that 1t 15 feasible for
leamners to have the capacity to study under both on- and
disconnected from the net modes through adjustment [1].

Machine learning aides do:

A Supervised Learning

Input information is called preparing information and
has a referred to mark or come about, for cxample,
spam/not-spam or a stock cost at once. A model 15 arranged
through a preparation process where it is obliged to make
forecasts and 15 adjusted when those expectations aren't
right The preparation methodology proceeds until the
model attams a fancied level of exaciness on the
preparation information. Case Issues are grouping and
relapse. Case caleulations are Logistic Regression and the
Back Propagation Neural Network.

B Semi-supervised Learning

Input information is a mixture of marked and unlabeled
samples. There is a craved forecast issue yet the model
must take in the structures to compose the information and
in addition make expectations. Case 1ssues are arrangement
and regression. Case algonthms arc expansions to other
adaptable systems that make suspicions about how to
model the unlabeled mformation.

C Reinforcement Learning

Input information 1s given as boost to a model from an
environment to which the model must react and respond.
Input is given not from of a showing process as in regulated
adapting, however as disciplines and compensates in the
nature's domain, Case issues are frameworks and robot
control. Sample examples are -leamming and flecting
contrast leaming Algorithms used to accomplish the
above leaming methodologics incorporate:

n Regression

Relapse 15 concerned with displaying the relationship
between variables that 1s iteratively refined wtilizing a
measure of lapse as a part of the forecasts made by the
model. Relapse strategies are a work steed of facts and
have been cooped into measurable machine learning. This

l----------ﬁ?--------- L]
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EDITORIAL

IEEE ACCESS SPECIAL SECTION EDITORIAL:
FUTURE GENERATION SMART CITIES
RESEARCH-PART II: SERVICES, APPLICATIONS,
CASE STUDIES, AND POLICYMAKING
CONSIDERATIONS FOR WELL-BEING

The future generation of sman cities is a very timely
and attractive topic for the research community world-
wide. The evolution of this generation is oriented toward
providing innovative services and policymaking to guaran-
tee the well-being of citizens. Research on smant cities is
maturing and the guestion of securing the well-being of
cities” inhabitants is increasingly attracting the attention of
researchers, practitioners, and policymakers. Considering the
challenges and opportunities citiesfurban spaces generaie,
today the imperative is to examine how targeted research and
cutting-edge innovation can be effectively communicated to
all stakeholders. Thus, synergies emerging at the research-
innovation-policymaking nexus can be exploited and city
dwellers” well-being can be enhanced. Pervasive computing,
big data analytics, crowdsourcing, and other timely technobo-
gies, including user behavior, brand popularity, recommender
systems, and social media analytics, bear the promise and
potential that viable solutions to key problems and challenges
specific to the future generation of smart cities will be found.
The ohjective of this Special Section in IEEE ACCESS is to
cxamine this promise and potential from a vanety of com-
plementary interdisciplinary perspectives, including comput-
ing/ICT, political economy, public policy, innovation, and
entreprencurship.

MNowadays, the smart city research agenda needs to feed
into the policy-design and policymaking processes for trans-
forming cities [item 1) in the Appendix]. Although ICT
integration is one of the core determinants of smart city
development, stakeholder engagement is a critical component
fior the successful implementation of smant cities. Smart city
projects involve various city stakeholders such as public.
private, and civic, which all need to collaborate and innovate
together [item 2) in the Appendix]. The future generation of
smart cities and the future of cities is “smart,” and there are
various commercial parnerships and research organizations
globally trying to create smart city applications. However.
the complex dynamics where different stakeholders” interests
meet and collide can hinder efforts in the area of replication
and scaling up.

27298

End Page

Article Sequence Number

All

In the context of the future generation of smar cities, and
taking into consideration the analysis of different research
proposals that were submitted and published in the pre-
vious Special Section, we were envisioning the creation
of new knowledge to build more resilient infrastructure
and foster innovation focused on Education 40 and Indus-
try 4. On the other hand, this new generation should be
centered on the real sustainability of cities and. particu-
larly, their communities. In this sense, citizen-centric smart
city initiatives make cities and human settlements inclusive,
resilient, and sustainable. In addition, initiatives regarding
climate action are oriented toward implementing ICT strate-
gies for carbon reduction, energy, and mobility projects in
cities to raise awareness and human and institutional capac-
ity on climate change mitigation, adaptation, and impact
reduction.

Summing up the general perception according to the “state-
of-the-art” with respect to smart cities, the main perspectives
and challenges in future research trends are identified by
three key directions: 1) socio-technical approaches to directly
influence smart cities, 2) integrating new knowledge-sharing
perspective from smart cities 1o communities, and 3) the ICT
development of organizational leaming capabilities for the
citizens.

Thus, these are emerging and interlinked issues of sman
city development and present a conceptual approach for
improving smart city knowledge management scopes. In this
regard, smart cities have multi-dimensional components such
as ICT applications, citizen engagement, and governance,
which have to operate together to spread out the potential
and empower the cities. Here, the role of citizens is extremely
important to ensure they imbibe supportive attitudinal behav-
iors for successful sman city projects.

The nature of technology adoption is taken into consider-
ation to assist cities in undergoing socio-technical transitions
and becoming smart cities. By adopting ICT as pant of their
service provision, cities are able 1o integrate the technology to
generate solutions in different fields. Thus, the significance of
technological visioning has originated that several countries
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