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The virtual reality of cities is the current historical period of urban progress and a kind of 

interconnected co-activity between innovative virtual elements, elements of the city and its 

urban parts according to the affected relationships of social, financial, cultural, spatial, political 

and local features. Where contemporary concepts of virtual reality were presented by the 

philosophical corps without clarifying their role comprehensively in the urban development 

processes of cities, so the research aimed to determine the roles of the ideas of the virtual world 

and the virtual city in the work of both specialists and decision makers, and the urban 

development processes of traditional and historical cities, where the research information 

methodology compares theoretical architectural and urban models to intersect with the basic 

concepts related to the virtual city, the research reached multi-level roles in terms of impact 

and degrees of complexity, which contribute to an innovative reproduction of urban 

development processes. 
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1. INTRODUCTION

The development of virtual reality for city models is a 

cutting-edge idea that is being adopted by the rapid 

advancement of computer capabilities. Such models are now 

being created by a group of city authorities, researchers and 

developers [1]. Concepts of this emerging reality include the 

idea of simply innovating through “innovation in action” [2] 

and “successful new ideas” [3]. These short definitions 

generally emphasize not only a new idea but a new practice. 

The virtual city refers to innovation in dealing with urban 

problems in traditional cities [4]. The new product can be 

innovative through product making, process (new ways of 

designing and reorganizing), attitude (new contexts), strategy 

(new goals or objectives), and rhetoric (new language and new 

concepts) [5]. Accordingly, many cities around the world have 

used three-dimensional (3D) computer demonstrations. 3D 

material modeling is still used in many cases as a flexible way 

to display the results of the latest advances within the urban 

fabric by collecting 2D material models and plans, rendering 

drawings, composites etc. to present a visualization of 

complex urban architecture [6]. 

It is undeniable that virtual architecture has a research 

perspective; Some might say a vision for the future: 

understanding the logic that our future societies will follow, 

the problems that future manufacturers will have to tackle...etc. 

Moreover, virtual architecture shows an innovative futuristic 

vision for thinkers, artists, architects and urbanists to offer a 

variety of innovative solutions. The virtual city is an 

innovative tool for thinking and metaphor of the physical city 

according to a correct understanding of the historical symbols 

and historical identity that distinguish any city from another, 

where each city corresponds to the region and the country, by 

date and country, cultural dimensions. Therefore, the special 

environment of each city will be different from the traditional 

environment of other cities [7]. 

From this point of view, the research problem can be 

formulated in investigating the role of the concepts of the 

virtual city in embodying the city’s symbols and historical 

landmarks within the modern technological dimensions, and 

defining the research objectives: 

(1) Clarify the role of virtual reality in creating effective

communication between various academics, stakeholders

and specialists in design and planning.

(2) Defining the roles of the virtual city in revitalizing and

developing the city's heritage fabric.

2. RESEARCH METHODOLOGY

The research methodology is based on a sequential process, 

each stage linked to the previous one, and the steps of the 

sequence are as follows: 

(1) Establishing a knowledge base by presenting the most

important studies and previous literature that dealt with

the subject of virtual reality, virtual architecture and

virtual cities, and how to invest them.

(2) Analyzing the theoretical research information to build a

theoretical base through the intersection of the basic

concepts related to the virtual city and the traditional city

and the ways of investing them in urban development

processes.

(3) Analysing a number of global architectural models,

leading to defining the roles of virtual cities in the urban

development of the traditional city.

(4) Conclusions and future prospects of the research .
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3. DEFINITION RELATED TO VIRTUAL CITY 

 

Virtual City can be defined as Reconnection for all realistic 

urban elements and imagines within the virtual space. On the 

other hand, it is the "interactive simulation and virtual 

environmental analysis for the planning of real urban spaces" 

[8]. 

Even though a virtual city can possess a practically endless 

number of explanations, in this study, it is assumed that virtual 

reality of city represents the merge of items exactly linked to 

Information and Communication Technologies (ICTs), in 

terms of their relationships with cities. These are, in turn, 

fundamentally linked to the ‘conventional’ city concept 

through what is so-called cooperative / recombinant/ 

cybernetic urbanization. It is said that virtual reality of city is 

not a portal of website on the web, nor does it is a 

contemporary city as an entire. It is often thought to be rather 

in between. The modern organization of urban spaces 

embraces virtual cities, but it isn't limited to them. The 

outcome is often a ‘hybrid’ city (Castells’ informational city), 

in which, the innovative and conventional items coincide in a 

complicated interface of flows (space of flows), electronic and 

physical spaces. Virtual cities are thought to be within the 

range of this research as a conjunction of virtual 

demonstrations, physical exhibitions and social interactions 

exactly associated with the advance of ICTs in cities. 

According to this idea, there is a trend of reassembling and 

cooperation which interacts with the virtual reality and thus 

the physical modelling of cities. Yet, from the aim of view of 

designing and governance, it is believed that this method of 

intermingling is often consciously affected by policies and 

methods. This is often because of the possible influence of 

rules and public strategies to form the method of ICTs are 

ordered and applied within the urban milieu [9]. 

Figure 1 shows that if virtual cities can be recognized and 

understood with the same depth as they are understood in 

several features of conventional cities, then there will be an 

ability to comprehend a significance component that 

constitutes the information age city (Castells [10] “Media 

City”). 

 

 
 

Figure 1. Virtual cities as part of contemporary cities 

 

Castells [10] defined a total range of societal and financial 

changes, caused by the emergence and introduction of 

innovative technologies into many sides of our daily lives. The 

author explained these influences to say that amongst various 

spatial influences such as dispersion and real-time spatial 

focus, the information age heralds a innovative urban form, the 

"information city.” The virtual reality of city (the city of ICTs) 

is an essential fraction of the information city of Castells, but 

alongside with the 'space of flows' or the "physical 

organization of time, the exchange of social practices that 

operate through the flows."  

Therefore, the virtual reality of city operates and interacts 

with the space of flows and conventional structures of the 

conventional city to conclusively make the information city 

(hybrid city) [10]. 

Virtual reality has been getting a huge publicity over the 

previous years. Its interactive, active and increasingly 

experiential features had led VR to mimic real worlds with 

varying levels of realism. Regenbrecht & Donath (1997) have 

described it as “the component of communication which takes 

place in a computer-generated synthetic space and embeds 

human as an integral part of the system…”. The constituents 

of a virtual reality technique comprise effects, application, 

reality simulator and geometry. The building of the virtual 

reality environment is in three main stages: modelling, 

rendering, and real-time cooperating display utilizing the 

system effect [11]. 

 

 

4. THE VIRTUAL ARCHITECTURE IN THE CITY  

 

The digital revolution of the last century has involved a 

large number of sectors such as, information, communication, 

engineering, transportation, etc., which proves the scale and 

importance of this technological innovation. From this logic, 

the architectural world, both in design and in perception, was 

affected by computer-intervention in the working stages from 

the initial stages of ideas to negotiation, the research stage to 

the projection stage, and even in the realization of the site, the 

digital tool undoubtedly invaded all stages of the project. 

Architectural application, whether through computer-

generated 3D models using AutoCAD software or images 

hung on barriers that prevent access to the site [12]. 

A simple subtle look at what could be and is still today the 

city's virtual architecture makes it possible to realize the 

formal volume that can conduct this specific type of spatial 

perception, without much difficulty. On this point, the 

computer program came to constitute a real depth of 

virtualization that had, until then, been relevant only to a 

dream among "pre-digital" architects. Indeed, the possibility 

today afforded to the power of imagination of walking and 

enjoying the smallest details of a building that does not exist 

may greatly disturb the approach in which the architect, just 

like the visitor, can feel through browsing these atypical places 

[13]. 

However, even if it is true that the computer has allowed a 

significant acceleration of virtualization in architecture, the 

latter did not discover it with the advent of computing. Since 

we have already managed to get close to the bottom line, 

virtual architecture in the city is not a new phenomenon, which 

is also why we will talk here about virtual architecture instead 

of digital architecture [14]. 

 

 

5. STUDIES ABOUT VIRTUAL CITIES AND URBAN 

DEVELOPMENT OF TRADITIONAL CITIES  

 

5.1 Previous studies 

 

The significance of 3D reconstruction of structures, cities 
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and urban landscapes is increasingly recognized. Computer 

applications in urban planning and design is extensively used 

in several interrelated aspects of research like agent-based 

modelling, transport modeling, Geographical Information 

Systems (GIS), planning, public association, decision making, 

urban morphology, spatial analysis, etc. Virtual City Models 

(VCM) propose architects, city planners and investors a 

future-oriented digital means. Visualizing complicated urban 

architecture in virtual reality demonstrates may be a novel way 

of design and presentation. The joystick permits the viewer to 

fly within the 3D model in real-time and have a glance from 

various perspectives at complex topographic structures in 

addition to the smallest architectural details [13]. 

Numerous cities around the world are utilizing the real time 

technology in virtual reality to strengthen making of decision 

during the design, planning and management activities of 

urban systems. Lots of studies have been done dealing with 3D 

city demonstrations [15]. 

 

5.1.1  Elmira Jamei & other 

The advent of ICT and virtual reality is helping city planners 

visualize big data. Indeed, visualization in virtual reality of 

cities has facilitated to conduct a variety of matters concerning 

sustainable advancement from a new perception. Virtual 

reality permits investigators to accomplish a real-time 

examination of various “what-if” scenarios and benefits 

stakeholders, governments, and societies to realize the social 

and environmental influences of their decisions. Virtual reality 

applies great influences on urban design in the future, in 

particular, the design of smart cities. The utilization of 

Internet-based virtual reality improves communal contribution 

in design and planning. Moreover, it offers a platform for 

planners to promote a project irrespective of their place. The 

significant point includes the ability to fully immerse in VEs 

that closely embody real-world systems utilizing PBR tools. 

This characteristic permits normal interface methods to 

quickly access essential data layers whereas view previously 

acquired imitation data in real-time for a particular time, 

navigating VEs and retrieve various camera angles utilizing 

custom shaders, like infrared and thermal data. The main 

advantages of utilizing virtual reality to design smarter cities 

involve [16]: 

(1) The ability to evaluate design thoughts in a three-

dimensional space and in real-time during the planning 

and design phases. 

(2) The efficient interaction between various academics, 

stakeholders, planning professionals and communities. 

(3) Saves a great deal of time by eliminating estimation in 

design. 

(4) The combination of all features into the design, hence, 

attaining a flexible and ecological city design with the 

minimum amount of time/money by envisioning the 

thermal comfort of pedestrians and envisioning the 

cognitive performance of city dwellers. 

(5) Strengthening participatory planning. 

 

5.1.2 Margaret Horne & Emine Mine Thompson 

The invention of the virtual city demonstrates is an evolving 

concept driven by the quick progress of computer 

programming. Such demonstrations are now being created by 

a group of city authorities, developers and researchers. 

Representing the urban system, from medieval aerial view 

photogrammetry to more precise renaissance city map 

projections, to productive, standardized, inexpensive and 

printed 2D maps of the 19th century is not a new issue. 

However, 3D city demonstrations have been firmly emerging 

over the past 40 years due to the progress of appropriate 

hardware platforms and correct quick modeling techniques. 

The rendering of computer-aided design (CAD) and 3D 

presentation is nowadays determining the way our cities are 

created and simulated. However, city demonstrations are not 

final outcomes, just like their real-life counterparts. With the 

ever-developing and changing arrangements, legislation, 

styles, and desires of citizens, the need for city simulation for 

an energetic and adaptable platform, where such alterations 

can be easily made, is growing.  

Urban planners and designers state that a 3D computer 

demonstration is currently a crucial means when respecting 

complex cityscapes and planning subjects (HORNE 2005), 

and they distinguish the demand for a flexible means to create 

3D blueprints, and to contextualize future developments, such 

as that of landscapes and public spaces.  

Numerous cities around the world are using real-time virtual 

reality techniques to maintain the process of decision-making 

during the design, planning and management of urban systems. 

Lots of studies have been done on 3D city models [1]. 

 

5.1.3 Gaitatzes & Christopoulos & Rousso 

Heritage is one of the most significant resources that 

characterizes historical cities, and therefore, virtual reality has 

offered inventive ways to maintain and document it through 

the virtual heritage and the transformation of physical heritage 

to a numerical copy utilizing computer graphics techniques to 

generate models that permit a convinced level of interface and 

participation by the consumer. To attain an effective 

visualization of a heritage building or site, two urgencies must 

be achieved: Accuracy of demonstration and precision of 

information. Normally, virtual heritage projects begin by 

studying pre-completed graphic demonstrations of the location 

and then use GPS, photogrammetry, laser scanning and 

traditional survey techniques to finalize the whole drawing of 

the site. The virtual reality of the city project plans to replace 

the role of a consumer from being a simple viewer of the 

prospect to interrelating with the location simultaneously at 

the virtual sight. The feeling of interactivity is realized by 

refining the sounds and image utilized in the formation of the 

virtual reality of heritage, which is powerfully embodied in the 

improved form of reality projects. The Virtual city task is 

aiming to switch the customer from being a mere viewer of the 

sight to cooperating with the site in a manner that makes him 

believe that he is present in the place and time of the virtual 

sight. The feeling of interactivity is achieved by boosting the 

sound and image utilized in the creation of the virtual reality 

of heritage, which is deeply embodied in the augmented form 

of reality schemes. The virtual reality of heritage sites could 

be helpful to customers in numerous ways [7]:  

(1) It involves the customer in a way that enhances their 

feeling of belonging to the location. 

(2) It accurately offers information to the customer through 

listening, seeing and interrelating. 

(3) It allows access to a site that no longer exists which could 

not be done otherwise and offers various views of the 

scene according to the customer's viewpoint. 

 

5.1.4 Van D. Anke 

Virtual reality can be used through the entire urban process, 

with different goals and benefits in several stages,  Virtual 

reality can be useful in various ways in the design, whereby it 
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can support the  traditional plans and can replace scale models. 

Starting from the schematic development stage, where there 

are only rudimentary shapes to show the concept and see how 

it fits in the existing environment  Next, there is the design 

development where virtual reality helps to give a good idea of 

scale,  order and proportions. Virtual reality can also help in the 

permit application stage and help in the testing and evaluation 

phase, before bringing it to reality. Computer simulation for 

traffic is a good way to experiment with different algorithms 

in different traffic situations in a safe way. Virtual reality can 

help in the visualization of transportation, the modelling and 

simulation of new traffic systems and has many options for 

driving simulators. In VR, it becomes possible to see the 

interaction between the traffic model and the environment. 

When extra aspects of the environment are added, such as 

wind and number of lanes, it will give a lot of information 

about the driving speed and time. VR also has a function in the 

construction stage of the project. When problems arise, it can 

help to see how to tackle them. A big advantage is the 

possibility to look from perspectives that are difficult or 

impossible to see in real life, also in terms of communication 

with the workers on site, it offers a great value. Whereas in the 

traditional way only information was exchanged based on 

CAD plans and verbal information, VR can create a clearer 

picture. If the VR-model is enriched with the aspect of time 

and information about the construction and costs, it can be 

used to make a good planning and to follow up the whole 

process [17]. 

 

5.2 Studies analysis 

 

Previous studies can be summarized in Table 1: 

 

Table 1. Information obtained from previous studies 

 
The Study The most important vocabulary 

Elmira Jamei & other 

 

• Documenting the highlights of the most evolutionary stages of cities in different countries and evolved 

through different times using the latest technology to introduce them to emerging. 

• Produce effective interaction between various academics, stakeholders and planning professionals. 

• Make cities better for living. 

• New city development strategies. 

Margaret Horne & Emine 

Mine Thompson 

• An efficient and improved list of city demonstrations. 

• The framework for future advances. 

• The progress of road public spaces redesigning. 

• Assist decision-makers in conceiving and evaluating development projects and  interventions before 

implementation. 

Gaitatzes Christopoulos & 

Rousso 

• Make users feel their presence simultaneously in the virtual site. 

• Achieving a sense of interface with heritage and increasing a sense of belonging. 

• Strengthening the connection between people and heritage . 

• A way to document and revive heritage . 

Van Dessel Anke 

Virtual reality can be used  throughout the entire urban process, with different goals and benefits in several 

stages, including: 

• Design phase 

• Study phase 

• Construction phase 

 

 

6. CHARACTERISTICS 

 

As explained in the previous section, although a virtual 

reality of city could have an endless number of explanations, 

it could be thought for the reasons of this research that a virtual 

reality of city denotes the set of features that are directly linked 

to ICT, in terms of their relationships with cities. These, in turn, 

are intrinsically linked to the traditional city through what is 

called a symbiotic/combined/electronic urbanization [8]. 

For this study, a virtual reality of city is: 

(1)  The contemporary organization of urban spaces includes 

virtual cities to produce a mixed city, where new and 

traditional elements coincide in a complex interface of 

flows (space of flows), electronic and physical spaces. 

(2) Virtual reality can be used through the entire urban 

process, with different goals and benefits in several stages, 

including: Design stage, study stage and selection of the 

best alternative, implementation and construction stage. 

(3)  Based on VR technologies that allow the user to navigate 

virtually inside their streets and buildings. 

(4) The most professional real cities serve other parties such 

as the state and the private sector and are often not 

available on the internet. 

(5) Virtual cities provide true realism for a specific urban 

space, richness in geo-referenced information content, 

and the ability to support social interaction with all urban 

parties in the process of decision-making. 

(6) It also permits the discovery of alternative urban planning 

scenarios, whether for cities or specific regions in them. 

(7) It is a major tool for urban planning and management. 

 

 

7. EXAMPLES AND PROJECTS OF VIRTUAL CITIES 

 

In this part, we will review and analyze several examples 

and projects of virtual cities  with the aim of identifying the 

most important roles of virtual world applications in the 

architectural design and urban development processes of 

traditional cities. 

 

7.1 The particular case asymptote 

 

To this extent, asymptote represents this architecture Hybrid 

digital, halfway between virtuality and reality. This 

architectural agency was created in New York by Lise-Anne 

Couture and Hani Rashid, particularly known for its arts 

facilities and its research focused on digital tools of 

architectural design. With asymptote, architecture is no longer 
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solely oriented and reflected on finite space and static 

geometric: it acquires a temporary, evolutionary, fluid 

dimension and direct relationship between technology and 

media. There is thus a redefinition of the architectural work as 

an infinite object, in perpetual construction and reorientation 

to other possibilities, to other possible worlds. Asymptote can 

be defined also as: A mathematical term designating a straight 

line such that the distance from a point of a curve to these right 

approaches zero when the point moves away from infinity on 

the curve. It has been adopted for its philosophical 

implications reflecting the way of architectural thinking as a 

trajectory mixing theory and practice.  At the origin of projects, 

mixing the building with an active digital reality, asymptote 

crosses a considerable step in the virtualization of architecture, 

so that it writes a new report in the realities that can now be 

put on a building. The projects of the Virtual NYSE (New 

York Stock Exchange) from New York and The Virtual 

Guggenheim Museum strongly demonstrates the extent of 

these current possibilities [18], as shown in Figure 2. 

 

 
 

Figure 2. The virtual Guggenheim museum 

 

7.2 The FHW Greece VR museum 

 

Greece began to suffer from a lack of visitors to the museum, 

and therefore, it chose to design virtual reality of heritage to 

inspire residents to visit the museum. Accordingly, several 

different advantages and challenges have been identified. The 

Foundation of the Hellenic World (FHW) has had an important 

function in broadcasting the thought of virtual heritage by 

creating a council for professional urban planners and 

architects to share their information about Greek cultural 

heritage and its related visualization data.  Greece has set up a 

virtual reality department to start its education and 

demonstration project within an advanced environment to 

improve its infrastructure and create a cooperative foundation 

between it and other institutes. To realize its objectives, FHW 

has opened two 10–20-minute virtual exhibitions in present 

museums. The first project accepted about 5,000 visitors per 

day, and the second accepted about 100,000 visitors for the 

duration of the demonstration. Contributors can discover the 

city by visiting the architectural locations and diving to see the 

ancient sunken city in the harbor [19]. 

During their investigation, visitors can see their 

surroundings from various views and sense proportion, view 

architectural details and experience the size and features of the 

spaces created by their ancestors, see Figure 3. 

 

 
 

Figure 3. The (FHW) Greece VR museum 

 

7.3 Newcastle upon Tyne visualisation project 

 

The project of building a virtual model of Newcastle began 

as an experimentation to develop a previously advanced 

virtual model of the North Umbria University campus to a 

broader area of the city of Newcastle upon Tyne in the United 

Kingdom. This experimentation was set up to indicate the tight 

correlation between the campus and the city, in addition to the 

campus approaches and the city's major landmarks. The 

primary purpose to create the city-campus model was to 

advance and demonstrate the close physical connections 

between the campus and the city in a virtual reality model. The 

virtual reality model of the North Umbria University City 

Campus has generated great attention from staff and students 

alike and has been utilized for several reasons of teaching, 

learning and research in the School of Built Environment [20]. 

see Figure 4.  

 

7.4 Virtual city project of Lyon 

 

City Team's study interest is centered on the field of 

engineering modelling and data science, with a line that has 

regularly led to collaborations with several disciplines 

(astrophysicists, urban planners, historians, 

paleoanthropologists, geographers, etc.). Therefore, the 

project in recent years has been directed on illustration patterns 

and city dynamics. This topic leads to the proposal of new 

algorithms for data processing and allows for a better 

understanding of the region and its developments. The data is 
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geometric (generally three-dimensional) and has relevant 

semantics and topology. It often indicates when and where it 

will evolve (quickly with sensor data, but also over long 

periods as city buildings evolve, for example). Performing 

studies in a virtual environment requires realistic  simulation of 

the relevant objects in order to obtain a good  correlation 

between the virtual environment and reality [20]. 

The processes proposed here are based on spatial and 

temporal dimensions, but also objective ones, and should 

allow for enhanced data exchange in an interoperable manner. 

The standardization processes in which we participate, for 

example within consortia such as the Open Geospatial 

Consortium (OGC), allow the creation of new standards, see 

Figure 4. The applications of the virtual city in the project 

provided the possibility of manipulating the patterns of 

representation and dynamics of the city to suit the project and 

studying the consequent treatments in the spatial and temporal 

dimension, leading to an adaptable urban environment and 

development according to new standards [21]. 

 

 
 

Figure 4. Virtual architecture and contemporary digital 

project 

 

7.5 The project of virtual cities 

 

The Virtual Cities project utilizes 3D modelling software to 

display lost historical urban landscapes, along with relevant 

historical information. Utilizing the editing tools panel, users 

can generate their 3D cities and associate both images and text 

with landscape attributes.  The project implemented numeral 

technologies before settling on Google Earth, the Google Earth 

plug-in, toolset, and related libraries, allowing the focus to 

shift away from implementation to developing a database of 

historical information and 3D models. The following images 

were taken from working models such as those in St. Louis 

neighborhoods [22], see Figure 5. 

 

7.6 Virtual city of Zurich 

 

Virtual Zurich unseals a window (viewer) on the digital twin. 

The viewer aims to enable the visualization of 3D elements. 

At some point, 3D models can be displayed and used 

reactively in Intra- and the Internet via the web interface [23], 

see Figure 6. 

 

 
 

Figure 5. An image showing the way to navigate the virtual 

city 

 

 
 

Figure 6. Virtual City of Zurich: Review of the innovative 

window on the digital twin 

 

The typical results of the 3D virtual city modelling are by 

entering: Query image, Aerial view, Mid-level display and 

Street View for virtual cities [24], as in Figure 7. 3D virtual 

demonstration results example: Column 1 represents the input 

images, column 2 represents aerial view, column 3 is the mid-

level view, and column 4 is the road view of virtual cities. 

The necessities of the GIS City of Zurich are included in the 

application. Along with public access, there will also be 

private rooms. These private rooms can be utilized, for 

example, to visualize construction projects and make them 

accessible to a select group of people [23]. 

 

7.7 Virtual Helsinki platform 

 

Virtual Helsinki is a digital twin of Helsinki that has been 

created by means of 3D modelling. The aim is to profile 

Helsinki as a centre of VR/AR expertise, as well as to attract a 

million virtual visitors to Helsinki in 2019.  The project relied 

on the concept of virtual tourism, being a pioneering city in 

adopting the latest digital innovation. Helsinki wants to offer 

visitors more impressive experiences. The virtual city 

experience offers unlimited opportunities to visit Helsinki 

from the comfort of one’s own sofa. VR-Helsinki can also be 

used to promote Helsinki as a host city for congresses and 

events [25], as in Figure 8. 
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Figure 7. 3D virtual demonstration results example 

 

The project aims to enhance the concept of the city’s brand, 

through a set of procedures used to build a positive image of 

the city and communicate it through visual images and events 

locally and globally to obtain a competitive advantage 

compared to other cities and marketing and development to 

increase its awareness and attractiveness [26]. 

360-degree videos are used as a marketing tool by many 

destinations, Virtual Helsinki goes a step further, allowing 

visitors to move about freely in the digital simulation of 

Helsinki to explore at their own pace and create their own 

experiences in past, present and future time. Virtual Helsinki 

is a major initiative forming one part of the City of Helsinki’s 

overarching digital strategy, which sets ambitions for the city 

to become the virtual capital of the world. The initiative is the 

culmination of a longstanding partnership with Helsinki-based 

studio Zoan. A digital twin of Helsinki has been built in Unreal 

Engine using 3D modelling from open data provided by the 

city, Zoan merged this with a series of drawings, hand-crafted 

modelling and imagery to create one of the world’s most 

realistic VR experiences. Zoan was awarded second prize at 

the 2019 Unreal Awards: Experience Design for the design of 

Virtual Helsinki [27]. 

 

 
 

Figure 8. Virtual Helsinki platform 

 

 

8. DISCUSSION 

 

From the above review of examples and projects for virtual 

cities in this part, we find the multiple levels of innovative 

roles to virtual reality applications in urban development 

processes, as shown in the Table 2. 

 

Table 2. Innovative roles of virtual cities 

 
No The project Innovative roles 

1 The Particular Case 

Asymptote 
• Redefining architecture as a productive, flexible, evaluative process beyond discretion, with 

potential dimensions and infinite limits. 

2 The FHW Greece VR 

Musuem 
• Developing the reality of virtual heritage and thus reviving the real heritage of the city . 

3 Newcastle upon 

TyneVisualisation Project 
• Achieving the close connection between the main city elements and the virtual city model. 

4 Virtual City Project of Lyon • Presented a proposal for new algorithms for data processing that allow a better understanding of 

the region and its developments. 

• provided the possibility to manipulate the patterns of representation and dynamics of the city. 

• Analyzing the spatial and temporal dimensions to produce an adaptable urban environment and 

develop according to new standards. 

5 The Project of Virtual Cities • Using 3D modeling software to display lost historical urban landscapes, along with relevant 

historical information. 

6 Virtual City of Zurich • Designers use a window (viewer) on the digital twin, with the aim of enabling them to visualize 

3D elements, and use them interactively via the web interface . 

7 Virtual Helsinki platform • Enhance the concept of the city’s brand, through a set of procedures used to build a positive image 

of the city and communicate it through visual images and events locally and globally. 

Through the passage of the research in its successive steps, 

which were developed as a methodology and analysis of 

previous studies and practical examples that dealt with the role 

of virtual city applications in architectural and urban 

development processes, the research found that the role of 

virtual reality representation ranges in several levels of 

complexity from simple too complex to serve many goals that 

start From educational purposes, architectural representation 

and presentation, such as virtual heritage, to even the most 

complex levels, with the aim of developing historical and 

traditional environments. Which leads to an integration 

between the physical urban environment and the virtual 

environment, in the form of an information city with 

characteristics that enhance the values of both the heritage and 
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traditional assets of the city, and draw future, adaptive and 

contemporary development boundaries, as well as 

strengthening the community’s connection with its ancient 

heritage and spatial identity. 

 

 

9. CONCLUSION  

 

Virtual cities can be considered an innovative tool and a 

modern development interface that serves urban design, 

planning, development and urban management as a basis for 

urban analysis and simulation by producing proactive three-

dimensional models of cities and urban projects, which helps 

designers, specialists and decision makers in the early stages 

in analyzing and evaluating development interventions before 

implementing them, which reduces the pros and cons of the 

projects. Virtual reality can also be considered as one of the 

necessities in the processes of reviving the city’s heritage 

fabric because it is a basic source of ideas and inspiration from 

heritage and integration with the dilapidated physical reality 

effectively and quickly according to transforming the 

capabilities of virtual and augmented reality into innovative 

strategies and mechanisms with the aim of protecting and 

preserving cultural heritage, either through digital recovery 

For lost cultural assets or by reconstructing hybrid worlds that 

combine the characteristics of both virtual reality and those of 

traditional cities. 

The research can open future prospects related to the 

development of urban city elements (nodes, landmarks and 

axes) in traditional environments, by finding strategies capable 

of creating dynamic means, complementing human 

capabilities, and providing them with multiple hypothetical 

scenarios, improving the quality of urban development 

processes in the future. 
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