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Abstract. This article focuses on defining the integrated platform for 
managing information in smart cities. We look into the smart city platforms 
that are increasingly used in today’s cities all around the world. Smart city 
platforms can be deployed on private, public or hybrid clouds, remote 
servers or onsite. By definition, a smart city platform integrates many 
different functional areas of the smart city in a single environment. The 
Smart city platform offers integrated functionality to coordinate intelligent 
city data, applications, solutions and services at one or more operational 
levels between multiple stakeholders with integrated functionality. By 
monitoring and analysing the use of urban assets, the government can 
distribute them to improve operational efficiency. The platform provides 
middleware and operational functionality across multiple software and 
hardware, integrates multiple communication protocols, and provides latent 
and free solutions for smart cities. Managing the huge amounts of data 
generated by IoT-based sensors and systems is a main challenge facing end 
users and providers. We show that smart city platforms serve to standardize 
data and information across many silo systems. It is demonstrated that they 
provide a common mechanism for visualizing and managing data to 
optimize the entire urban operation. 
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1 Introduction 
More and more end users, owners and operators are beginning to see the value of a unified 
smart city platforms that are building unique bridges between smart cities and smart homes 
[1]. This is where communities and citizens can learn how to benefit from the ongoing digital 
transformation. While many small municipalities have installed smart meters to measure 
electricity use and a handful of large metropolitan areas have adopted a wide range of systems 
and technologies for key functions, the world of smart cities remains an enormous challenge 
that needs to be addressed and understood [2, 3].  
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The Internet of Things (IoT) has played a key role in shaping the digital landscape of 
smart cities, with connected sensors and devices creating millions of control ends points that 
generate real-time data about operations and automate human actions [4]. The architecture of 
the industrial Internet of Things for smart city platforms lies at the corporate level. Smart city 
platforms enable users to integrate different sensors, machines, people, vehicles and other 
devices with a variety of applications and usage conditions. They perform many functions 
including analytics, remote asset monitoring, performance management, decision support 
and component presentation. Information is integrated as far as possible from existing 
vendors of urban infrastructure, citizen applications, open data and external databases and 
can be done in different ways [5]. Smart city platform providers can specialize in one or more 
smart city applications, such as intelligent lighting and traffic management systems, or 
software platforms that integrate data from multiple smart city applications areas [6].

Many end users attempt to integrate information into a unified whole to give a holistic 
view of the overall performance and state of the city and its diverse functions. The move 
towards an integrated approach to city management, supported by ICT-oriented services, can 
be observed. The information is associated with urban infrastructures, citizens and 
applications, other technologies used to obtain information, external databases and other data 
repositories and the connections used to transmit the received information [7]. The purpose 
of this paper is to propose integration of middleware to support the management of smart 
cities in a dynamic, transparent and scalable way. The idea of the smart city concept 
encompasses a large number of fields and technologies that fit the concept but are not 
consolidated. The clear trend is a shift from silo approaches to integrated approaches and 
organisational models for municipalities. An intelligent city uses the information and 
communication technology (ICT) to improve the quality of life of its citizens, increase the 
efficiency of urban operations and services and ensure that the needs of current and future 
generations are fulfilled economically, socially and environmentally [8].

The existence of the main approaches for collecting static statistical sources of dynamic 
data from intelligent devices is done using sensors, tags, GPS, GIS and smartphones. This
approach is to collect data and then identified one or more urban problems, such as in London, 
which focuses on improving the delivery of public transport in less central areas of the city
[9]. The limitations of this approach are, on the one hand, an exaggerated silo vision focusing 
on a single service in the same area and, on the other, the advantage of optimising certain 
services, which risks excluding the possibility of integrating large amounts of data from other 
areas with other services. Private companies, in collaboration with universities and a private 
general system enable users to use and store read and write access to data to be used by 
developers offering services to cities [10]. The tools they offer are crucial: the operating 
system of the Smart city platform, for example, provides a range of visual tools for 
developing applications and reducing costs and effort.

2 Sustainable cities with a minimized CO2 footprint
In order to reduce the environmental impact of transport in conurbations, sustainable 
transport has three agreed pillars and should be used to create healthy and productive urban 
centres. The Carbon Trust notes that there are three main ways cities can innovate to make 
transportation more sustainable [11].

Since large parts of a city's carbon footprint are generated by cars, this concept should be 
seen as an integral part of the design of sustainable cities. Cities and urban areas can reduce 
the greenhouse gases and local air pollution by investing in existing technologies. Safe, 
equitable and energy-efficient urban transport can contribute to achieving several health and 
sustainability objectives [12]. The shift to urban planning and infrastructure investment in 
public transport networks to prioritise high-speed bus, light rail and private vehicles can 
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reduce the long-term development of air pollution and climate emissions caused by private 
transport, improve health and fairness and provide better mobility for those who do not have 
a car. Cities have a unique opportunity to reduce emissions and air pollution through 
leveraging synergies between different sectors of the urban energy system [13]. Investments 
in energy-efficient heating and cooling of buildings and electrified transport will allow 
sectoral coupling and close half of the gap in reducing urban greenhouse gases needed to 
meet the 1,5° C target in Paris. Cities can act as ambitious and inspiring pioneers, showcasing 
new and efficient technologies to create attractive and futuristic places to live and work. 
Cities play an important role in combating climate change, as their risk of climate disasters 
increases as they grow. Billions of city dwellers live in coastal areas, increasing their 
vulnerability to storm surges and sea rise [14, 15]. The key to success lies in connectivity and 
integration, in exploiting cross-sectoral synergies, in combining electricity, transport, 
heating, cooling, water and wastewater to manage energy demand and supply intelligently 
and efficiently. Of the 136 largest coastal cities with more than 100 million inhabitants, 20% 
of their population and $4.7 trillion in assets are exposed to coastal flooding. More than 90% 
of urban expansion in developing countries takes place in vulnerable are as built on informal 
and unplanned settlements. Even though, today, more than half of the world’s population
lives in cities. Cities occupy 3 percent of the Earth's surface and account for 60 to 80 percent 
of the energy consumption and 70 percent of the carbon emissions [16]. 

In many cities and towns, passenger cars are the biggest emitters, and millions of vehicles 
are on the road every day. In order to reduce greenhouse gas emissions, people should use 
cleaner means of transport such as public transport, cycling and walking [17]. Modern 
transport depends on petroleum for passenger cars and light commercial vehicles. Diesel 
vehicles are also a serious source of fine particulate matter emissions, including soot, a 
climate pollutant, and short-lived climate pollutants, a component of particulate matter 
pollution. 

Another factor in greenhouse gas emissions is the production and operation of the car. 
Electric vehicles emit more emissions in vehicle construction than internal combustion 
engines, which affects the duration of three years. The app assesses cars based on their 
mileage, fuel type, emissions from the car's production and whether they are electric vehicles 
or generate electricity to run the car. Let us look at some ways to reduce your carbon footprint 
now that we have a more detailed understanding of carbon emissions and climate change. 
Petrol cars and taxis tend to emit a lot of carbon dioxide per kilometre driven. Whether you 
are flying to work or pleasure, air travel is responsible for a large part of it. Public transport, 
such as trains, buses and coaches, which carry many people, is a more sustainable form of 
travel. A lot of carbon dioxide per kilometre driven is spilled by the few people who make it 
there in an energy-intensive way. The city plans to eliminate greenhouse gases by 2040 by 
encouraging residents to walk and use public transportation, especially its new hydrogen-
powered buses [18]. The city produces the lowest greenhouse gas emissions of any major 
city in North America, and this initiative continues with environmental improvements. Some 
researchers estimates that in a few years the global smart city market will be worth than it is 
now and the concept is also becoming more important in the industries, the political and 
community discourse, and urban development [19].

3 Urban infrastructure with resources consumption
In general terms, the energy consumption examines not only food production and energy use, 
but the whole food system, including the treatment and treatment of waste. The potential for 
the impacts on energy demand and production is significant [20]. Changes in energy 
consumption relative to the status quo in the food-energy-water nexus should be studied to 
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validate the ecological case and avoid unintended shifts that affect one resource system over 
another. 

Urban agriculture has the potential to influence energy-related components of food, 
energy and water systems across urban boundaries. It is worth noting that the depth of
groundwater sources, pumping requirements and treatment of surface and groundwater farms 
influences energy demand and bring these figures with those of water utilities [21]. As an 
increasing percentage of the global population and economic activity is concentrated in urban 
areas, cities are increasingly relevant if not central to the discussion on sustainable 
development. As cities concentrate people and resources and this contributes to their 
sustainability it is clear that cities are unsustainable in non-urban areas without the support 
of ecosystems and services, including ecosystem products such as raw materials and food. 
Given that materials and energy are used to support urban areas from the great distances 
around the world, it is crucial for cities to understand how activities and consumption within
their borders affect places and people within them [22]. Billions of city dwellers live in 
coastal areas, increasing their vulnerability to storm surges and sea rise. More than 90% of 
urban expansion in developing countries takes place in vulnerable areas built on informal and 
unplanned settlements. The 136 largest coastal cities have more than 100 million inhabitants, 
and 20% of their population and $4.7 trillion in assets are exposed to coastal flooding [23].

Sustainable smart cities initiatives help overcome the constraints of traditional urban 
development, which tends to manage urban infrastructure systems in silos. They take 
advantage of the ubiquitous nature of data and services that digital technologies such as cloud 
computing, IoT and open data offer. This contributes to networking different stakeholders in 
the city, improving citizen participation, offering new or existing services and providing a 
context-conscious view of urban events [24]. It is also a good way to tackles the ubiquitous 
corruption issue that plagues many cities and countries all around the world and disrupts the 
functioning of the small and large business [25].

In other words, it is crucial to identify the potential of energy-water values for water and 
wastewater utilities and the electricity utilities that serve the large cities on the planet. The 
types of concepts that define and enrich the understanding of energy consumption in the water 
and wastewater sector and vice versa and the potential utilities that these systems provide, 
can help bridge the knowledge gap between water and energy systems and promote maturity 
of this area. For example, the energy value of the water and wastewater sectors is at a high 
level. It is estimated that pumping, treating and distributing water required 34.65 billion kWh 
of energy in 2015 in the United States and special processes such as UV disinfection require 
25.55 kWh per million treated gallons [26]. Despite this value, there is insufficient research 
at national level on the interactions between energy and water supply in cities and energy 
consumption depending on local water quality regulations, the technologies used, the 
population and the geographical layout of the system. Water indicators such as water 
consumption rates, patterns, intensities and footprints as well as water consumption for 
energy-related processes (energy indicators such as direct and indirect energy consumption, 
intensities and carbon footprints are energy indicators. Food indicators such as crop yields, 
food consumption patterns, water and energy contributions to food development, distribution 
and consumption as well as waste management and recycling include. The results can be seen 
through the bio-waste, municipal waste, agricultural waste and other organic waste.

4 Software infrastructure for smart cities planning
A range of services that includes strategy, organization, municipal informatics, business 

systems, architecture and infrastructure, as well as advice on what to do to provide intelligent 
services constitutes a key to the pandemic planning and emergency solutions that enable 
public authorities and municipalities to carry out thorough preparedness and response 
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planning for major health crises [27, 28]. This is how any city can develop and implement a 
master plan that embodies its unique vision and priorities across the various city planning 
departments and leverages processes such as capital improvement, budgeting, data 
management and analysis to create a culture of innovation, efficiency and sustainability. 
Smart and Green urban planning services enable cities to adopt energy and technology 
solutions to minimise environmental impacts and save money, and support the integration of 
smart technologies to create resilient urban infrastructure [29]. The cities can assess the initial 
conditions, energy and climate impacts of various programs and strategies, as well as 
innovative, smart new technologies from sensors and micro-grids to smart electric vehicles. 
As independent experts on built environment, we understand how technology can be used to 
help cities thrive. They see smart cities as one of the tools for urban development that puts 
people first [30].

Smart cities use data and technology to improve efficiency, sustainability, economic 
development and quality of life of people living and working in cities. Policymakers, 
executives, city governments, developers, and industry to define how much they can invest 
and how much value they can derive from being intelligent. Smart cities combine ICT 
infrastructure, physical infrastructure, social infrastructure and economic infrastructure, 
using their collective intelligence to make themselves sustainable, efficient, functional, 
resilient, liveable and equitable [31].

Since the 1990s, city officials around the world have been investing in modernizing the 
information and communication technology to create intelligent interactions between 
machines with the aim of achieving cost savings, enhancing efficiency, governance and 
transparency for city officials and the community. Partly influenced by the Internet of Things 
and big data trends, typical smart city projects are crowd control, police management, 
parking, street lighting, traffic planning, mapping, water and energy management and litter 
collection. In the recent years, countries and cities have been equipped with common 
technologies such as back-end systems, computer software interfaces and fixed-line 
telephones. But many of the world's fastest-growing cities bypass them today and are able to 
manage with mobile and wireless facilities, giving them greater flexibility in applying the 
smart city concept [32].

As cities integrate all sorts of ICT forms, including infrastructure platforms, systems, 
devices, sensors, actuators and networks, the volume of data generated by cities grows and 
diversifies, providing a rich and heterogeneous flow of information about the urban 
environment and citizens. Data-driven insights made possible by cloud computing and AI 
technologies can be used to improve urban operations and citizens' lives by improving the 
quality, performance and interactivity of urban services and resources and to encourage 
economic growth. The ability to predict and solve problems before they occur increases 
resilience and supports more sustainable lifestyles, including reducing consumption and cost 
of amenities such as water, gas and electricity and optimizing the efficiency of urban 
operations and services [33].

Under the unified auspices of smart city hubs, this type of data-driven approach can be 
implemented in other ways. Complexity, combined with different data silos, multi-vendor 
system architectures, and the number of citizens it supports, can make IT development seem 
overwhelming. We have developed an integrated multi-infrastructure model that takes into 
account the relationship between land, buildings, energy, water, food and mobility systems.
Nature-based solutions with next-generation cyber-physics can become the solution. Smart 
cities can also be urban areas where different electronic methods and sensors are used to 
collect data. 

The model of a data-driven smart and sustainable city comprises nine different 
dimensions and functions. As for research centres and innovation laboratories, they are 
associated with research and innovation in order to develop and disseminate functions of 
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urban intelligence. The knowledge gained from the data will be used to manage assets, 
resources and services and will be used in exchange for the data to improve the operation of 
the urban area which uses various electronic methods and sensors to collect data. 

5 Conclusions
Overall, it becomes apparent that reducing one’s carbon footprint can help people to live a 
healthier lifestyle and save money in large urban centres. Whether it has cleaner air, healthier 
diets or lower energy bills, the benefits of reducing one’s carbon footprint mean people are
doing their part to combat climate change.

3D city models can be used to simulate fires, floods and explosions. They also aim to 
simulate and analyse the impact of explosions in urban areas with high precision to help 
predict the impact on the structural integrity and the soundness of urban infrastructure as well 
as the safety and preparation of rescue workers. From this perspective, tools were developed 
for GIS environments, a sequence process for standardizing and parameterizing workflows, 
resulting in the automatic classification of objects reflected by laser pulses. 

Enriched 3D urban models thus provide a powerful hub for integrating information used 
for computational urban analysis, including in the context of broader developments such as 
smart cities and digital twins. Advances in the technology of capturing 3D elevation 
information from lidar and photogrammetry have made it easier for practitioners in various 
fields to reconstruct 3D city models. These models can include buildings as well as other 
types of objects such as bridges, roads, trees and water. 

The availability of applications for 3D models is increasing, and the areas of urban 
planning and environmental simulation are listed below. Officials can use scanners to collect 
data and the resulting models to stay informed and have access to the details needed for 
projects. Urban analysis and modelling can help urban planners understand residents’ needs.

City information modelling is particularly useful for architects and planners of large-scale 
urban and urban planning projects. With CIM users can create and display 3D city models 
for any environment where data is available at any time and location and act as an analytical 
tool for various city components, including open data from sensors, IoT and social media. 
With this tool, key players will be able to collaborate and work on a range of 3D models. 
Typical data sources for 3D city models are CAD models of buildings, locations and 
infrastructure elements. They offer the highest possible level of detail and do not require a 
3D model application to integrate or export their geometry as encapsulated objects. The core 
component of a 3D city model is a kind of digital terrain model (DTM), which is represented, 
for example, by a metal grid. Urban planning GIS enables spatial analyses and modelling that 
contribute to a variety of important urban planning tasks. In urban planning, database 
management includes the storage of environmental data, socio-economic data and land-use 
maps for planning and planning applications. Building information models represent 
categories of geospatial data that can be integrated into 3D city models and provide a high 
detail level for components. 

Remote sensing, spatial queries, and analysis of environmental data can help urban 
planners identify areas with environmental sensitivity. Today's urban platforms are designed 
to process and connect large urban datasets from different areas. A large number of important 
urban planning tasks include site selection, land-use analysis, land use and traffic modelling, 
planning measures and area assessment. The modelling and optimization functionality is not 
part of the municipal software infrastructure. For transformation scenarios and development, 
however, it is crucial to optimise the operation of intelligent cities. Integrated urban platforms 
are an indispensable software infrastructure for smart, sustainable and resilient urban 
planning, operation and maintenance. Unplanned urban areas are often inadequate because 
of a lack of complementary services, such as infrastructure for educational buildings, places 
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of worship, administrative authorities and suitable road networks. This paper discusses 
software architecture concepts such as urban platforms and presents a case study on the 
results of modelling the construction sector, including urban data analysis and visualization. 
According to a review by the Centre for Advanced Spatial Analysis, the original land use-
transport interaction simulations (LUTI) were used in the 1960s and 1970s, but their 
usefulness was limited by data quality and computing power. With the rise of GIS in the 
1990s, these models became more informative as the amount of data increased. Governments 
are developing their own tools to make it easier for officials to access, analyse, and interpret 
urban data. Although planners have used statistical models for decades to estimate the 
relationship between factors such as population growth and urban density, these models are 
far from integrated analytical tools and vehicles for public relations and engagement. Online 
data collection and sensor systems today generate unprecedented amounts of data in the 
environment that can increase the predictive power of statistical models. With this regard, 
GIS helps governments and businesses to process and organise planning applications. Many
GIS portals are open to the public, which means that citizens have access to data such as 
package outlines and information on county boundaries, areas and land-use plans. When 
important information is available, government resources can be spent on processing requests 
and searching for data that can be used.
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