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Abstract:Here is drafted the essentials of e-governance, various application area of e-governance and a frame
work of smart city defined as a city in which ICT is merged with outmoded infrastructures, harmonised and
incorporated using new digital technologies.Seven goals are defined which concern: developing a new
understanding of urbanproblems; nominal and practicable ways to coordinate urban technologies; methods and
models for using urban data across temporal and spatial scales; developing new technologies for communication
and propagation; developing new forms of urban governance and organization; defining critical problems
relating to metropolises, transport, and energy; andrecognisingrisk, uncertainty, and hazards in the smart city.
To this, six research challenges are added: to relate the infrastructure of smart citiesto their operational working
and planning through managing, controlling and optimizing; to reconnoitre the notion of the city as a laboratory
for invention; to provide portfolios of urban recreation which inform future designs; to develop technologies
that ensure equity, impartiality and comprehend a better quality of city life; to develop technologies that
ensureinformed contribution and create shared knowledge for democratic city governance; and to ensure greater
and more effective mobility and admittance to opportunities for urban populations.

The discussion begins by defining the state of the art, elucidating the science of smart cities. Six scenarios are
presented based on new cities badging themselves as smart, ancient cities regenerating themselves as smart, the
development of tech cities, science parks, and techno poles focused on high technologies, the development of
urban facilities using contemporary ICT, the use of ICT to develop new urban intellect functions, and the
development of online and mobile forms of participation.

Seven project areas are then proposed: Integrated Databases for the Smart City, Networking and Sensing the
Impact of New Social Media, Sculpting Network Performance, Mobility and Transportable Behaviour,
Modelling Urban Land Use, Transport and Economic Interactions, Modelling Urban Transactional
Accomplishments in Labour Markets and Housing, Decision Support as Urban Intelligence, Planning Structures
and Participatory Governance for the Smart City. Finally the paradigm shifts are anticipated and the impact of
this model on science, technology and society are discussed on concluding node.

Keywords: GIS, e-governance, smart city, ICT, mobility, databases, networking, Land Use Land Cover,
decision support system, Participatory Governance.

. INTRODUCTION
GIS is a set of tools for accumulating, storing, salvaging at will, transforming and displayingspatial data (data
associated to geographic locations) from the real world. Essentially, GIS is geography in its high tech form.
Information management is the key to success in any organization. Above 70% of datahaving geographical
relevance, the significance of GIS software in decision making and data management is enormous.
GIS stands for Geographic Information Systems. In GIS, you start by associating a map on a computer with data
of the zone;consequently,the system gets to know the meaning of each dot, line and polygon in the map. After
associating, you can use this map interactively to performintelligent queries on the map. GIS technology
incorporates common database operationssuch as query and statistical analysis with the inimitable visualization
and geographic analysisbenefits offered by maps.

GIS enables us to:

e Overlay info over geographic features.

e  proximity/criteria wise analysis.

e Statistical and Tabular Analysis. This technology holds tremendous potential for improving competence,
trustworthiness and profitability of any organization.

Electronic Governance is tool by which citizens can interconnect withgovernment. Information and
Communication Technologies (ICT) provides appropriate-governance solutions for citizens with the help of
Geographic Information Systems(GIS). User friendly GIS software can play an imperative role in scheduling,
developing andexecution of government programs for example allowing design of GlSenabled websites, use of
GIS in scheduling and monitoring of agricultural sectors and much more through digital governance. The
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expansion of e-governance can be seen as part of the threes step progression: Infrastructure, integration and
transformation figure 1.

Traditional government — e-Government — — Connected government

' } }
Traditional Modes » easervices s Value of Services
of Service Delivery

Figure 1: Evolving approach to public service delivery

Possible usage scenarios of e-governance in Urban Planning,Growth:

e Find land use like suburban, commercial, industrial, agricultural etc.

e Find flood-prone zones, user land and risk from other natural disasters.

e Draught of roads, drainage system and water-connections, utility cables.

e Access to markets, park, hotels, airport, railway-station, hospitals and schools.

E-governance can allow access to administrative records:

e Land use private, commercial, agriculture,

o Name of owner, assets owner-ship no, name of area, present status, tax files, viatheir geographical
positions.

e According to the database, Area wise Assessment of revenue collected and projected.

Possible usage scenarios of e-governance to check power theft in the power distribution:

e Link customer billing system with power supplied to each 11KV! 440V transformer, or feeder with 33KV.
Tie the money collected vs power supply of a specific area.

Identify and report leak points (area wise) with quantity of theft.

Spot areas of major default for enhanced vigilance.

In the telecommunication sector for e.g. telephone exchanges information:
o Numeral of levels, no. of pillars.

e Lay out of cables, primary cables, and leak points.

e Load vs topographical area of an exchange.

¢ No. of subscribes along with the capacity of that exchange.

E-governance for Agricultural zone, e.g.: sugarcane:

e Depict variety and quantity of cane full-fledged plot wise/village wise/grower wise/centrewise.
e Calculation of cane area to foretell and calculate harvest.

e Variety and category wise cane area can be publicized.

e Total cane production on the basis of normal cane yield can be predicted.

GIS enabled website for the Tourism Industry using e-governancefor e.g. in a city queries should give:
e Points of concentration in a city with photographs and features (mobility).

e  Places to stay along with the info needed.

e  Access to parks, markets, railway station, hospital, airport etc.

The memorandum proclaimed comprises the followingseven points as requirements for e-governance:
A holistic view:
Clear strategies and perceptions are a prerequisite to facing the challenges and makingthe best of the prospects

created by technological progress and its intellectual mastery.E-governance means a permanent e-
transformation that enables governance on awidespread scale.

Service provision as focus:
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Citizen Portals and service conveyance to business, to individual populace and to communities reflect the
viewpoints of individual citizens or of companies, regarding at government and administration from outer. So
the portal part is of prime concern.

Redefining governmental processes:

A thorough rethinking of the apparatus of Government is mandatory. In many respectsthe legal framework of
these progressions has to be changed, and new institutions will emergewhich fit the new ways of producing and
delivering public services.

Knowledge enhanced government:
A shift of focus from structures and processes towards content reaches the very heartof executive work: taking
decisions. Management of legal/ administrative domainknowledge is a decisive driver in governance.

An engineering approach:

A sound engineering approach is indispensable. At bottom level this means a appositelT infrastructure -
unhampered communication and cooperation, availability, security, data protection, etc. At the solicitation level
it means smooth cooperation, high usability and adesign integrating important perspectives: citizen service,
process reorganization, knowledge enhancement.

Reference models and administrative standards:

Reference models and aviator projects give an idea about the full extent of the possibilitiesavailable. It includes
establishing a common understand of ding of processes, erection on widespread administrative concepts,
ensuring interoperable platforms; providing definitions for data interchange.

Change management:

Critical success factors include strategic thinking and a judicious allocation of funds for creating infrastructures
and avoiding reinventing the wheel in different places. Competent change management will have to dwell
people first, and an unprecedented qualification offensive is needed to communicate the necessary know-how.

The hidden threat to e-governance

The failure of governments to manage large public IT projects intimidates to undermineefforts to implement e-
governance. Political discourse tends to lose contact with the reality of what can be achieved with given
resources and in a reasonable period of time. Action has to be taken to improve the disorders for successfully
implementing e-governance projects.

There is thus a real danger that e-governance will glide down the slope from a mountainof euphoria into a
valley of deception. Only in broadening the concept and in recallingits basic tenets will we steer it toward
lasting success.

One reason is that too many experiences made during implementation are generally scattered and not
communicated. Also there is a widespread inclination to ascribe implementation difficulties to an immature
state of technology. Furthermore, there is a fissure between those making concepts and those who have to
implement them.

The technical and logistic implementation of solutions is usually under the responsibilityof field organizations
and their management. In adapting software to the structures and working processes of the organization they
often miss adequate support for planning and implementing the required organizational changes.

Software suppliers tend to provide methodical solutions to complex socio-technicalproblems. Theirs is the role
of an engineer, but there seems to be no architect in charge of the overall human-machine interaction system.
Procedures of systems design will have to evolve toward holistic methodologies, balancing the technology
package and the complexsocio-technical work reality.

1. SMART CITIES OF THE FUTURE

Smart city is a city in which ICT is merged with traditional infrastructures, integrated and
synchronized using new digital technologies. With the immense proliferation of computable devices across
many measures and with a modicum of intelligence being embedded into such devices, the prospect that the city
might become smart, responsive even is fast becoming the new reality.

The convergence of information and communiqué technologies is fabricating urban environments that
are quite different from anything. Cities are becoming smart not only in terms of the way we can automate
routine functions serving trafficsystems, individual persons, constructions but in ways that enable us to monitor,
comprehend, investigate and plan the city to improve the equity, efficiency and quality of life for its citizens in
real time.
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Smart cities are often pictured as assemblages of instruments across many scales that are coupled
through multiple networks which provide continuous data apropos the movements of people and materials in
terms of the flow of pronouncements about the physical and social form of the city. Cities nevertheless can only
be smart if there are intellect functions that are able to integrate and synthesis this data to some purpose,
methods of improving thesustainability, efficiency, quality of life, and equity in cities.

In a nutshell, the smart city will be the boost to new forms of policy exploration and planning
in the information era, and the greatest impacts of new technologies will be on the way we organize ourselves in
cities and the way we plan this organization.

The idea of smart city was materialized throughout the last decade as a fusion of ideas about how
information and communiqué technologies might improve the functioning of cities, improving their efficiency,
improving their competitiveness, and providing novel ways in which problems of poverty, social deprivation,
and deprived environment might be addressed.

The term smart city in fact has sundry faces. Intelligent cities, cybernetic cities, digital cities,
information cities are all standpoints on the idea that ICT is essential to the operation of the future city [1].
Coupling, coordinating and amalgamation are required so that imminent and emerging technologies can best be
subjugated in the interests of the community at large.

Goals of research

¢ A New Understanding of Urban Snags.

o Effective andFeasible ways to Coordinate Urban Technologies.

Methods and Models for Using Municipal Data across Spatial and Temporal Scales.
Developing Novel Technologies for Communication and Diffusion.

New Practices of Municipal Governance and Organization.

Defining PerilousSnagsConcerning to Cities, Transport, and Energy.

Risk, Hazard andUncertaintyand in the Smart City.

Research challenges

o  Embracing the perception that to develop new digital technologies.

e Participatory Computing and Science for Complex World.

e To Relate the Edifice of Smart Cities to their Operational Functioning and Planning Through
Administration, Control and Optimization.

e To Explore the Concept of the City as a Laboratory for Innovation.
To Provide Assortments of Urban ImitationWhichApprise Future Designs.
To Develop Technologies that Indorse Equity, Fairness and Realize a SuperiorQuality of City Life.To
Develop Technologies that Confirm Prevalent Participation.

e To Enhance and Ensure Mobility for Urban Populations.

1. THE SCIENCE OF SMART CITIES

A smart city is a amalgamation of hard infrastructure (or corporal capital) with the obtainability and
quality of knowledge communication and social infrastructure. Rather than letting the market decree the way
cities grow and sprawl, smart progression is a movement that infers we can achieve greater proficiencies
through coordinating the powers that lead to laissez faire growth: transportation, land conjecture, salvation, and
economic development.

Smart cities are also mechanisms for enlightening competitiveness in such a way thatcommunity and quality of
life are boosted. Cities that are smart only with respect to theirbudget are not smart at all if they disregard the
social conditions of their citizenry.

Many of the world’s most successful ICT companies are encompassing their emphasis in software to
area-wide applications that involve developing online amenity delivery systems for cities and they are badging
their yields as part of the move to make cities smart. IBM under its Smart Planet initiatives has key centres
working on Smart Cities.

Assessing and mining urban statistics

Traffic flows were the first data to be automatically identified in cities. Diverse initiatives in collecting
data are being fashioned such as GPS, satellite remote sensing, Open Street Map. Within the next twenty years,
most of the data will come from digital sensors and will be available in various forms. To interpret such data,
we need to extend and exploit a variety of data mining techniques.
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The open data movement is gaining momentum. The basic ingredient for the new wave of city analytics that has
emerged is big data sets, satellite-enabled Global Positioning System (GPS) and mobile phone networks. For
long eras choices of people in transportation networks are based on equipoise conditions with small variations.
To fully realize the idea of an urban agility atlas for the smart city, there is the needto integrate increasingly
richer sources of agility data, including the statistics from publictransportation, road sensors, surveys and
sanctioned statistics, social media and participatory recognizing, into articulately integrated databases, as well
as connecting mobility with socio-economic nets. This integration will be enormously relevant to understanding
how public energy saving transportation systems could gratify the demand for individual mobility.

The idea of coupling networks: Connection

The society fabric of a city is the result of numerous interweaved, multi-faceted networks of relations
between persons, places, institutions and more: yonder mobility, we need to take into account social and
economic networks. The key insight for understanding the city is in understanding the erection of these coupled
networks, and how this structure evolves. Social links are often driven by spatial contiguity, from job- and
family-imposed programs to joint involvement in various social activities.

To make sense of this great spread of data, we need to establish standards for integration of this data,
for certifying that quality principles are met, for assessing the accuracy and error in such records, and for
providing ways of filling in absent data using models of the very systems that this data pertains to. Ample of
this data is schmoozed and we consider that linking such networks of data bases will be key to making sense of
this material. New methods of connexion in terms of hardware and software will be needed and this will be vital
to the sort of collective intelligence functions.

Coordination: The requisite for joined-up planning

Urban planning has diffused as a function of government. Its functions are exercised atnational,
regional, district, metropolitan, city and neighbourhood echelons with rural, environmental and transport
planning representing more specialized foci.
The sort of intellect functions that we envisage for the smart city would be interlacedinto the fabric of existing
city institutions whose consent is fabricating a better quality of life for its citizenry. Smart city focus on ICT in
buildings and the built environment, urban design, local planning, transport planning, metropolitan planning,
regional planning.

Participation: Citizen Science

Participation and self-organization are the cornerstones to building a global knowledgeresource that,
by design, will signify a public superior, accessible to every citizen, institution or business. On the one hand,
people should be flatteringly aware of the type of public knowledge infrastructure they are contributing to, and
of the potential reimbursements they will be able to get from it. On the other, people should be in full control of
their contributed data/profiles. Only a civic system capable of distributing high-quality information within a
trusted scaffold has the potential for raising a high degree of partaking, and only large, democratic participation
can ensure the creation of timely, reliable and truthful information about collective phenomena. This opinion is
at the basis of a citizen’s science, where opinion and sentiment mining from trusted information can detect
shifts in combined mood in a timely manner, perceive the frail signal of important changes, and detect the
structure and evolution of social communities.

Understanding smart cities
Sensing and measuring

The key sectors which currently are being heavily networked involve: transport systemsof all modes in
terms of coordination, operation, timetabling, utilities networks which are being enabled using local weather,
smart metering, pollution levels and waste disposal, land and planning applications, building technologies in
terms of materials and energy, health information systems in terms of access to facilities by patients the list is
endless.

Linking GPS, satellite remote-sensing, online interactive data systems focused on crowd-sourcing, all
with the mechanization of standard secondary sources of data, and then meshing this with more unconventional
data elicited from social media provides a very affluent nexus of possibilities in terms of providing new and
open sources of data vital to a better understanding of how smart cities will function.

Movement and networks

Increasing urbanization in juxtaposition with the growing depth of networks in terms oftechnologies (water,
travel, energy, communication) put aprominence on our ability to grow these networks in a way which strikes a
compromise between their current and future costs, resilience and reliability.
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This emergent complexity should be approached with local solutions and local rules (grammars) to condense
the planning costs for all participants. These grammars will have to be defined at both large and minute spatial
scales to address both the local, rational and national scale of the demands of society.

Travel behaviour

The density and aptness of information flows allow travellers to retort immediatelywith an ever broader picture
of the situation in mind. The intricacy for the traveller is to learn how much he or she can trust her judgment in
a particular style of situation and related to this, how much weight she should give to the particular source.

This empowerment of the voyager is a challenge for any recommendation system where it aims for
self-consistency. The smart city will tackle this issue through both mathematical and simulation based work.
The development of multimodal trip organizers and advice systems are in their infancy and we expect smart city
to spur the development of such applications.

Land use and transport

The escalating richness in social terms of the telecommunication understanding raises thequestion of whether or
not cities are still desirable in their vital function as places, which enable innovation and scale through the
enforced deliberation of many actors: buyers and suppliers; businessmen and retailers; designers and engineers;
scientists and craftsmen.

The net of networks, both physical and social, needs to be explored using a wealthof traces which our
telecommunication and computing systems can now generate. The evaluation of their structure and impact
needs to cover the entire assortment of impacts from the financial to the environmental; both in steady state and
in calamity, and both with regards to the possibilities of law-making control and its ability for emergent social
control.

Urban markets and exchange

Cities are fundamentally sets of markets where individuals and groups come together to exchange.

ICT changes the effects of remoteness (and cost) quite radically. With globalization,network economies, and the
substitution and complementation of facts for energyand materials, the local economy is moving increasingly
online and this is swayinglocational decisions in ways that we are largely unaware of.We need to understand
these markets in the network economy much more clearly andnew networks and markets emerging such as the
market for energy and this is yet anotherinstance where the city is increasing in complexity as human behaviour
is enriched byaccess to new ways of deciding how to utilize spatial resources.

Firms and organisations

The current modelling approaches used in urban planning have a much reduced understanding of firms
and their spatial behaviour. Based on the potential of finding choices over time and space on the web, it will be
obligatory to develop agent representations of the firms by size, type and sector. Traditionally aggregate
economic forecasting models based on input-output analysis have subjugated this area previously but there is an
urgent need for new models which imitate stronger behavioural rules that are clearly relevant to such decision-
making.

Communities and networks

Smart city explores the way community networks can be generated using new social media and related
connectivity that can be mined from web sites and mobile appliance databases, and sightsee how these can be
linked to data on housing and labour markets.
Furthermore, in planning smarter communities, there is a design aspect to social networks, which needs to be
factored hooked on new ways in which we can generate plans, relatingthe community itself in the analysis of its
own data.

Planning smart cities
The need for coordination and coupling

Communication, Coordination, coupling and integration are unlike perspectives in developing the
smart city. This will require new forms of database, novel methods of mining and pattern analysis, novel
software for integrating diverse and hitherto independentcomponents and sectors in urban functioning, and
novel forms of organization and governance.
The smart city balances competence against equity with a focus on recuperating the ability of its citizenry to
innovate through a balance of cooperation with competition.
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New data systems and integration

In our expedition to master the convolution of the knowledge discovery process for the smartcity, an
exclusively new holistic system for integrated data acquisition, querying and miningis to build. In specific
provinces, such as mobility, which is fast becoming an exemplar for encircling all the domains of data, patterns
and models for the smart city, anenduring research challenge for smart city.

Governance in smart cities

A much stronger intelligence function is required for synchronizing many differentcomponents that encompass
the smart city. These will depend on some sort of structurethat carries together traditional functions of business
and government. Business has theexpertise in providing software, hardware and data solutions enabling cities to
be smarter even as government is engaging users of amenities, community and citizen interests whose
traditional focus in on the quality of life of their communities. It relates strongly to security, privacy as well as
economic performance, communal inclusivity and a host of issues that are being changed by new ICT.

New methods for design and planning

The emergence of the smart city poses enormous challenges for styles of modellingfor many reasons.
Much of the focus on smart cities will be in evolving new models of the city in its numerous sectors that pertain
to new kinds of data and activities and actions that are largely operated over digital networks, relating these to
traditional movements and locationalaction. Very clear conceptions of how these models might be used to
apprise planning at diverse scales and very different time periods are critical to this focus.

Participation and online communications

Web-based participation is largely passive and has Web 2.0 technologies,to date. Forpurpose of participation in
designing the city, there is agigantic overhead of time and interest required. The HCI issues in such
developments are decisive as are issues of seclusion and confidentiality.

Online communiqué comes in many forms and in terms of mobilizing the wider citizenry, at least four
key modes of interactivity could be defined: first, portals and other access points, second software that enables
to learn more about the city, third citizens engaging with crowd-sourced systems, and fourth, fully fledged
decision support systems.

A sample of contemporary exemplars
We will simply outline seven examples and their salient points to give some nous of howlICT is being
productively used and how it might be used in the medium and short termprospect.

Mapping and Crowd-sourcing social media: Real Time Sensing
The most high profile social media presently is short text messaging, the best examplebeing Twitter. Geo-
locating the sources of such messages are in fact the main application to date. The extraction of content is a
major issue.

The biggestdata, presently, of a more professional practice is produced by crowd-sourcing and the
Open Street Map which is produced by armed forces of volunteer’ssoundtrackpositional information using GPS
resembling technologies which deployed in the field.
It has high accuracy in many areas of the world and it can be used as a base-map for other communal media.

Manifold networks: The London oyster card data

Movement on civic transport in large cities is gradually more made by passengers usingcards that are burdened
with cash to facilitate more than one journey. Algorithms are beingdeveloped for constructing multimodal
voyages associated with this data that will entailvarious assumptions about movement between approaches due
to the fact that it is merely on rail that the card is used to swipe in and out, thus giving origins and destinations.
As component of such projects multimodal trip advisors are already being created.

New urban data systems: Open data

A number of nationalized governments have developed initiatives in opening up civicdata to a spacious
audience of interested publics and professionals. This is also part of the transparency agenda in current
government, which is initiated on accountability but it additionally relates to questions of discretion and
privacy.

New models of location and movement: MATSim and simulacra
The range of communications between the different agents in the land use and transport system
requires agent-based approaches to capture their impacts: network operators, travellers, transport service
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providers (taxi, car-pooling, car sharing, trains, bus, etc.) information system providers, commotion providers
(retailers, bar operators, restaurant cinema owners, chains, etc.), developers and property owners, guiding
principle makers in competing jurisdictions and others. Open-source agent-based micro-simulation for example
MATSim has an excellent past performance for computational speed and the size of the problems it can address.

Risk analysis of development paths

Brute force risk estimation of a system as complex as a municipal area is beyond theexisting
computing abilities of even the highest speed clusters: the types and numbers of agents are too large and the
time to enable such computation too long. The aspire has to develop intelligent systems to (a) capture the
assortment and correlation structure of them any driving factors of urban development and (b) search
mechanisms which are able tospot the range and form of the joint distribution of the central consequences in
terms of quality of life, metropolitan success, resilience and heftiness. And, of course, extreme events such as
criminality, terrorist attacks, natural disasters and so on.

New models and systems for mobility behaviour discovery: MAtlas

The M-Atlas system was conceived as a framework to lead the intricacy of the mobility knowledge
discovery process. M-Atlas is an integrated mining and querying system, centred onto the notion of a trajectory,
i.e., a sequence of time-stamped sites, sampled from the itinerary of a moving object. M-Atlas supports the
complex knowledge discovery process from raw data of discrete trajectories up to elevated collective mobility
knowledge.

New tools for the governance of mobility demand
GPS technologies consent us to record individual mobility data across an entire urban network.

The colour scale (from red to blue) gives knowledge on the travelling velocity thusillustrating the structure of
the network.It is also possible to perform a real time restoration of the individual trajectory dynamics on the
road network. Additionally, the data analysis suggests the existence of general individualbehaviours related to
the use of urban space-time. This also opens new research prospects that use microscopic mobility facts as a
paradigm to learning the human decision mechanisms and the information based interactions.

Our aim is to generate an entire research dimension with respect to the role of failsafemechanisms which
associate to crises that are developed by problems of mobility.

Scenarios for the smart city

The development of new cities budging themselves as smart: These are proliferating in rapidly
growing countries. Masdar outside of Abu Dhabi is being developed by GE asthe world’s first carbon neutral
city, Paredes in Portugal is where Microsoft are wiring anenergy competent city, Dongtan in the Yangtze Delta
is being developed by Arup as a smartgreen eco-town, and Songdo in South Korea, where Cisco are building a
town wired atall levels.

The development of older cities regenerating themselves as smart: Examples are SiliconAlley (New York City),
Silicon Roundabout (London) and Akihabara (Tokyo). Thedevelopment of science parks, tech cities, and techno
poles focused on high technologies.The development of urban services using current ICT: In the form of
networkeddata base, cloud computing and fixed and mobile networks, a vigour which is more centralto our
concerns in coordinating diverse interests and sectors which will make the citysmart in its design and planning.
The use of ICT to build up new urban intelligence functions: These are new conceptionsof the way the city
functions and employ the complexity sciences in fashioningpowerful new forms of optimization methods and
simulation model that produce citystructures and forms that improve efficiency, equity and the quality of life.

The development of online and mobile forms of contribution: In which the citizenry ismassively
engaged in working towards recuperating the city alongside planners and designers from government and
business. Decentralised notions of governance and community feats are central to these new forms of
participations which use extensive ICT.

(Transport and ICT)

* Local sccensibiity
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Figure 3: A typology of smart city functions
V. APPROACH

The essential tensions

Cities represent the receptacle for technological innovations and larger cities with a highlycultivated
workforce represent the best places where progress can be made with their invention and application. There is
now a prevalent view that to remain competitive and be ahead of the game, cities must mobilize ICT to become
ever smarter in the chase of their competitive advantage. These issues are approached in full knowledge of these
dilemmas, Concerns for concealment and confidentiality and the risks involved in the generation of new
routinized individual based data that is unindustrialized from all these initiatives.

The key themes

The program related to smart cities would be strongly focused on questions of organizationthat imply software
development and management of large scale computer resources, networks and data. Main focus is on
integration of data, models, and users through ICT.

Developing and pairing databases which in turn are being counterfeit using new kinds ofmedia for collecting
data through sensing, mining online transactions, and the mechanized recording of behaviour in the
environment and communication, is one of the key foci.One of the major leitmotifs will be the development of
new forms of simulation model that clinch the new forms of complexity being developed in smart cities.

The models will mimic the city dynamics as self-organizing evolution processes, which mimic the Darwinian
biological evolution in a poise between innovation and selection mechanisms.

Data sets are createdshowingproximately the functioning of the real time town but also imply how long term
changes in the city can be detected. In a nutshell, if all the data that we composed were in real time, at any
instant, we could amass the data to deal with change in the city at any scale and over any time period.

Proposed projects

Smart city program will work with business interests to relate what they are doing to ourwider quest. Therefore
the program is organized into seven distinct but overlapping areas that are shown in cumulative form by the
block diagram that is reproduced in Figure 4 below.

Integrated databases for the smart city
Select a sequence of databases that are being developed for diverse sectors of the city all of which rely on
digital sources apprehended.

These data-bases can be enriched by adding data from more conformist sources such as recurrent
cross-sectional censuses. Explore error in such data, focus on standards of amalgamation and provide an array
of pattern recognition and data mining techniques, many based on machine learning to extract expedient data
for assessing the way the city is working.

Enable these databases to offer more comprehensive possibilities useful for longer termdecision
support. Focus on how new more eccentric and experimental sources ofdata through shared media might also
enrich these data sets. The obligatory contracts withtheir providers will have to be exchanged to make their
collection smooth and reliable(API’s instead of web-bots).

- v . v : Y
Modelling Mobility & |, | | | Sensing & Networks
Transport Behaviour New Social Media / City

: 'y 3 ry g ( Governance |

A 4 \ for the
o Modelling Urban e | ) Integrated Databases Smart City
Land Use Transport for the Smart City
A —_—

v
Modelling Urban |
| Market Transactions
— ]
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Modelling Urban \ Participation |
Supply Chains
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Figure 4: The structure of smart cities program

Sensing, networking and the impact of new social media

Data from the usual social media sites have already been discovered in great depth butlargely in terms
of its immediacy. In smart cities there is a strong focus on networks, linkto other network science ingenuities
and begin to explore how novel online real time datasets can be excavated so that various network and flows
can be extracted from this data andused to provide a profounder considerate of how communities, markets,
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government andbusinesses relate to one another.The project will make certain support for these teams available
(data archiving; staffsupport; data scrutiny). Second, the long distance travel market (air, rail, ferries, gasoline
prices) is characterized by strong price acumen and the time of booking, season, service levels/class and
origin/destination pair. The dataset is supplemented with suitable data on booking levels, school holidays, legal
holidays, tourism flows, etc.

Modelling network performance, mobility and transport behaviour
A broad range of hypothetical developments to better understand traffic and transportationnetwork
performance, from the expansion of new theories to explain traffic breakdown,car following, and traffic
kinetics, to the development of novel route choice mechanisms, cooperative game behaviour under network
uncertainty, and dynamic models for travel activity generation.

Build the tools for crisis preparation in personal transport. The possible crises are manifold: e.g. a
volcano eruption disrupting air travel; major population movements after a major chemical accident; shut-down
of the railway services during a developing epidemic.

Modelling urban land use and transport

Several groups in smart cities are working with land use transportation models of diverse kinds ranging
from conventional social physics-urban economic style models to cellular automata models of metropolitan
development and agent-based models of spatial behaviour which encompass to new directions in transportation
modelling. The agent-based micro-simulation MATSim provides a basis for extensive model implementation.
Extend these models to form tools for crisis preparation in logistics: The market forlogistics services is more
complex than the marketplace for passenger transport due to lengths of the supply chains and the greater
number of decision takers and actors involved.

Consolidate the essential data, choice models, generate the mediator population, andestablish the
networks, calibration and validation data for the first implementation and then the necessary semi-annual
updates and five-year major updates. The interactions with the users and their experiences and consequences
will be cohesive on an on-going origin: the living model will continuously adapt and learn.

Modelling urban transactional conducts in labour, housing and transportation markets
We plan a novel focus on modelling the market transactions that establish the way land, property and labour is
developed, allocated purchased, and rewarded in the urban environment.

The start of crises in one sense lies at the heart of how cities function, or dysfunction. Develop a series
of housing bazaar models built using agent-based technologies, synthesizing various databases, ways in which
these markets clear and/or jam, how access to supplementary global capital dictates the spatial conducts of these
markets, and howlatent purchases and developers are affected by access to resources.

Explore how local labour markets act with respect to the supply of businesses, therole of government,
environmental excellence, and the extent to which such labour recountsto innovation. Migration is a key
constituent linking housing to labour markets.

Real time modelling and participation in policy making: Decision support as urban intelligence

Structures and templates for decision support systems that comprise the wide portfolio ofmodels and tools focus
on planning smart cities for the prospect, are in their infancy. Cities are so complex, and intelligence function is
only one of many that need to be coordinated in planning the city. These environments are developed for
several different but related types of planning problem, at diverse scales and over diverse time scales, resolving
issues of modelling that are multi-temporal and multi-scale.

City governance structures for the smart city

Standards for data and model development, appropriate interfaces, safety of who is ableor not to access
the substance online, questions of confidentiality, IPR, solitude and so onwill all feature under this area of the
project. While the city is changing due to ICT andso are models of its execution, these kinds of institutions must
also symbolize a degree of flexibility that is quite different from existing organizations that are tasked to deal
with the future of our cities.

V. EXPECTED PARADIGM SHIFTS
The first foremost shift is the expansion of information infrastructure that underpins themetropolis
through distributed computing and nets accessible to everyone with devices that can admittance such
infrastructure, Whether or not they can access this. Cities will never be utterly automated and in this transition
period, and maybe forever, need to grapple with existing non-automated, non-digital know-hows and enable
these to merge and co-exist in an incorporated fashion with the digital. Routine data sensed in real time is
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yielding big data that will oblige new tools for their usage and analysis, and novel methods of data mining that
are pertinent to individual observations are required.

Visualization is all important in this context. In evolving new prototypes of human behaviours, need a
focus on queries of location and mobility. These developments also impress upon us a novel view of the
spectrum from the local to the global, from bottom up to top down.

VI. THE PROPOSED RESEARCH STRATEGY
Relevant disciplines and fields
Cities represent a focus for many dissimilar disciplines. Focus is on cities as spatial systems.Most of the
schemes in understanding the smart city and how to make it smarter revolve around spatial concerns. Urban
development and transport planning are distinct areas that are central to the research while computer science is
key to the improvement of large databases, nets, data mining and anthropological computer interaction.

Key references and patents

Companies are building smart cities with respect to its hardware and software infrastructure.

It is implausible to develop hardware but there are several areas where innovative softwareand database
solutions to problems are developed that involve combining databasestogether and mining them in real time to
excerpt patterns used to shove and control the way the city functions. These deliverables will be matter of IPR
and some of these products might be patentable.

Demonstrator outcomes

These will be focused on a) explicit glitches types, b) explicit model types and c) explicitcities. In particular we

foresee producing demonstrators which will present how thefollowing problems can be articulated:

e Housing busts and bangs inbig cities, linked to financial crises.

e Bearings of changes in energy on metropolitan transportation systems and mobility.

e  The rupturing of transport nets due to short term problems associated to urban conflict, weather and one-off
events.

e The productivities fashioned by manufacturing different urban data sets.

e The effect of climate variation on cities in Europe, predominantly sea level rise and rising temperatures on
population location.

e The connotation of citizens in the development of tactics for smart cities of the future focusing on mobility,
housing, better design and aesthetics (the city beautiful) andadmittance to opportunities.

e The influence of immigration phenomena in a global world.

Ethical issues

There are major confidentiality anxieties. Diverse data sets from dissimilar sources were merged to
produce incorporated and coupled systems; there are clear issues of IPR and copyright. In development the
smart city of the future, we need to take in what info is reachable to whom and this becomes vital when such
information is accessible at a fine spatial scale where individuals can be identified.

VII. CONCLUSION: EXPECTED IMPACTS
Impacts on science
The science and art of urban simulation is strongly entrenched in robust theory of how the city
functions in time and space as an economic entity and societalartefact. New methods of espousing spatial and
related databases are devised and continue to progress developments in data mining of very gigantic data sets of
the orders of terabytes. These will necessitate new developments in evolutionary computation, machine learning
and neural networks.

Impacts on technology and effectiveness

Smart cities are competitive cities and can retort to new initiatives and increase their competitive
advantage. Smart cities and establishments of smart cities embody sense of competition in an interactive
evolutionary framework so that no city falls too far behind or progresses too far ahead. New web-based
concerted contexts that will enable a wider assortment of citizen activist and groups in the understanding and
design of the city and community in which they have an interest and stake are developed.

Impacts on society
Smart cities are equitable cities. The network based collaborating systems will enable fairness to be progressed
and balanced against antagonism. Many of the methods will be based on notions about how groups compete and
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cooperate and the sort of infrastructure, proficiency and data that will characterize the smart city will facilitate
impartiality to be simply established and such cities to improve the quality of urban life.
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