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Abstract:The application of information technology is the most obvious manifestation of smart cities. The virtual reality 
technology in computer science is introduced into the field of urban planning, which provides a new intelligent planning 
technology for urban planning, construction, management, and public participation. This paper first summarizes the relevant 
contents of smart city and urban intelligent planning, including the analysis of the problems faced in building smart city model, 
the interpretation of the role and application of virtual reality technology in urban intelligent planning, and finally the discussion 
of virtual reality technology in digital protection mode and management of Macau historical city.  
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1. Introduction 
According to the United Nations, the world's population 

will increase to 9.3 billion by 2050, of which 6.3 billion will 
live in urban areas. The rapid development of urbanization 
not only improves people's material life but also brings many 
new challenges to the city, such as environmental problems, 
heat island effect, lack of natural resources and so on. Under 
the background of information technology changing the 
operation mode of the city, in order to realize the sustainable 
development of population, economy, and society, the 
concept of the smart city came into being. The concept, 
model, and technology of smart cities integrate a variety of 
urban information, plan and manage the city, and realize the 
long-term development of the city. Data modeling and data 
visualization are important parts of intelligent planning in a 
smart city. In order to realize data modeling and data 
visualization, it is a good way to combine virtual reality 
technology in computer technology with urban planning, 
which provides a good platform for intelligent urban design, 
real-time data management, and public participation 
planning. 

At present, the research on the role of virtual reality 
technology in urban intelligent planning is in the ascendant at 
home and abroad, so this paper uses literature analysis to sort 
out the role and application of virtual reality technology in 
urban planning at this stage. Firstly, it summarizes the related 
contents of smart city and urban intelligent planning, 
analyzes the problems faced in building smart city model, 
interprets the role and application of virtual reality 

technology in urban intelligent planning, and finally 
discusses the protection and management of virtual reality 
technology in Macau's historical urban area.  

 

2. Smart city and smart city planning 

2.1.Build a smart city and realize the sustainable 
development of the city 

 With the continuous growth of the urban population, 
"urban disease" has become a major problem that puzzles the 
urban construction and management of various countries. 
Traffic congestion, resource shortage, frequent disasters, 
environmental pollution, and other problems are becoming 
increasingly serious. At the same time, with the rapid 
development of information technology and the improvement 
of urban information level, information technology has 
changed the operation mode of the city, and the concept of 
smart city has been born. The so-called smart city is to use 
the high-speed development of information technology to 
integrate and analyze a large number of data in the urban 
system, from the past static processing to the present 
real-time and dynamic collection, analysis, and feedback of 
urban information, and then gradually realize the intelligent 
response to the needs of citizens, environment, public 
security, service industry and other aspects of the city, and 
improve the efficiency of dealing with various urban 
problems Rate, optimize the urban management and service 
level, improve the quality of life of urban residents, realize 
the sustainable development of the city, and achieve the 
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ultimate urban goal - harmonious city (Figure 1) 

 

 

Figure 1. Pillar model of harmonious city (source:in the fourth edition of City 
Planning Principle)

For the public, the construction of smart city means that 
they can easily find the most convenient way to go to and 
from work, guarantee the water and power supply when they 
go home and when disasters happen, do not dare to walk in 
the street because of insecurity, understand the planning 
decisions made by the government in real-time and 
participate in them, so as to make the public life happier; for 
planners, the construction of smart city can change the past 
In the era of "one standard for the world", by helping the big 
data platform to grasp and analyze all kinds of data in the city 
in real-time, and making decisions on urban issues by using 
advanced information technology, urban management, 
planning, and construction will be more scientific, accurate 
and efficient; information technology has changed the 
operation mode of the city, and building a smart city can 
reduce the urban space and production for the city The 
dependence of industrial agglomeration and population 
agglomeration will readjust the functional orientation of 
"core edge" of a city. The central area of a city will become a 
neural center system similar to human beings, regulating and 
processing all kinds of information in the city, while other 
urban functions will be more reasonably allocated to the 
marginal area of a city, thus reducing the congestion degree 
and environmental governance cost of the central area of a 

city To build a smart city can improve the competitiveness of 
the country in the world. 

2.2.Difficulties in the development of the smart city 

In the construction of the smart city, there are still many 
difficulties. The city is a collection of many systems, and 
urban planning is a complex process. Technology and human 
are the two core elements of a smart city. As far as 
technology is concerned, data visualization is a major 
challenge in smart city modeling, mainly focusing on the 
difficulties of data collection, integration and lack of human 
data. 
 
2.2.1.Data integration and collaboration 

The focus of smart city construction is to collect and 
integrate all data related to urban operation. In order to 
realize data visualization, first of all, data should be collected 
from different departments of the city, such as land 
department, planning department, surveying, and mapping 
department, marine resources department, etc., and these 
massive data should be integrated to form new data that can 
support decision-making, so as to build the same data 
Information work platform provides a guarantee. 
 
2.2.2.Human system data 

Another core element of the construction of a smart city is 
people. The most original meaning of building a smart city is 
to build a sustainable development city with people as the 
main body. At present, the acquisition of information data is 
more at the level of material vision, while the acquisition of 
human system data related to human spatial behavior needs 
and psychological perception is less and more difficult. 
 
2.3.Urban intelligent planning technology is the way to build 
a smart city 

At present, there is no clear definition of urban intelligent 
planning. Based on the review of many kinds of literature, 
intelligent urban planning can be understood as a process of 
integrating, analyzing and making decisions on the data 
needed in urban planning by using a variety of intelligent 
information technology methods, so as to help us build a 
smart city. Urban intelligent planning has changed the 
process of planning completed by the human brain in the past, 
which is characterized by scientific and rational analysis and 
judgment of each system of the city based on big data, so as 
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to make urban planning more accurate, scientific and 
efficient. 

Urban intelligent planning technology refers to the 
technical means applied in urban intelligent planning. 
Through the use of intelligent planning technology, the 
planning, construction, management, and operation in the 
planning process are endowed with intelligence and the 
whole life cycle is greatly shortened. At present, there are 
four types of urban intelligent planning technologies, namely, 
computer-aided technology, urban quantitative analysis 
technology, urban intelligent interaction technology, and 
urban dynamic simulation technology [1]. This paper mainly 
discusses the virtual reality technology in urban intelligent 
interaction technology. 

 

3.Urban intelligent planning technology 

���Virtual Reality 

3.1.Definition 

Virtual reality is also known as the spirit environment 
technology [2]. As the name implies, it is the combination of 
virtual and reality. Through the use of computers to create a 
simulated environment, let the experiencer immerse in the 
simulated environment, just like the feeling of being in the 
real world. This kind of environment can be real and incisive 
objects or things we can't see with the naked eye, which can 
be displayed by three-dimensional graphics. At the same time, 
virtual reality technology has a super-strong simulation 
system, which is closely related to computer science, 
psychology, ergonomics, cognitive science, and other 
disciplines. It can realize the interaction between humans and 
machines through language, gesture, feeling, and other ways. 
Through these interactions, it can get the most realistic 
feedback on the environment.  

 

3.2.Classification 

Virtual reality technology involves many subjects and is 
applied in many fields, so its classification is also determined 
by the research object and application field. The 
classification of software supporting virtual reality 
technology in the field of urban planning is shown in Table 1. 

 

Table 1. Virtual reality technology software classification table 
(source:sorting and drawing by the writer herself) 

Serial 
numbe
r 

Name Function Advantages Shortcomings 

1 SGI Accelerate 3D 

graphics 

3D graphics have strong 

fine simulation, good 

stability, many functional 

modules, and can be 

compatible with a variety 

of data formats 

High software 

cost 

2 CityMak

er 

Visualization of 3D 

Digital City 

It has strong pertinence to 

architecture and planning. 

And can simulate the 

architectural effect and 

small-scale environment 

The simulation 

area is limited, 

so it is difficult 

to be used in 

complex and 

wide scenes 

3 Mapping 

represent

ed by 

MapObje

ct and 

software 

develope

d by GIS 

company 

Based on the remote 

sensing technology, 

data storage 

technology, digital 

photogrammetry 

technology, 3D 

graphics application 

program interface 

development and 

extraction of features 

to build a 3D model 

It has the function of a 

visual query. It can 

simulate a large range of 

topography and features 

with accurate 

information.It can analyze 

such scenes as topography, 

visual range, flood 

situation, etc 

It is difficult for 

non professional 

surveyors to 

operate 

4 Revizto Interactive 3D virtual 

demonstration based 

on BIM and CAD 

program 

View virtual models Limited 

interaction level 

5 Unity3D 

 

The professional 

game engine, but 

based on this 

platform, it can 

realize urban 

intelligent 

interaction, the 

interaction of 

multiple virtual 

scenes, and 

architectural 

visualization 

The interaction function is 

good, and it can interact 

with virtual environment 

through gesture 

Strong 

professionalism, 

difficult for 

non-professiona

l-s to operate 
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3.3.Characteristics 

3.3.1.Immersion 
Immersion is the most significant feature of virtual reality 

technology. Through the realistic virtual environment 
generated by a computer, users can feel that they are part of 
the virtual environment. When stimulated by the virtual 
environment, users will have some ideological resonance in 
this environment, resulting in the psychological feeling of 
immersion. Compared with the traditional two-dimensional 
graphic display, the virtual reality technology is a very good 
technology for showing the scene of historical relics that no 
longer exist Expression mode. 

3.3.2Conceivability 
Virtual reality technology is not only a demonstration tool 

but also a design tool. Through this technology, designers can 
show their design ideas and create a virtual and visible virtual 
structure and its environment. Virtual reality technology has 
changed the traditional display methods, such as a sand table 
model, to improve the efficiency and quality of planning and 
design. At the same time, the public can better participate in 
the process of scheme design and make a better evaluation of 
the virtual design concept presented in front of them. 

3.3.3.Interactivity 
In the created virtual environment, the corresponding 

technology is used to let the experiencer interact with the 
created virtual environment. Different from the traditional 
two-dimensional drawing system such as CAD and the 
traditional three-dimensional drawing system such as 3D, 
virtual reality technology can create an open and interactive 
three-dimensional virtual environment. When the experiencer 
makes some operation, the surrounding environment can also 
make corresponding changes, which is a good technical 
presentation method for the study of urban disaster 
prevention. 

3.4. evelopment status 

Virtual reality technology is a new technology in the late 
1990s, but computer technology was not mature enough and 
lack of hardware capabilities and processing requirements, it 
was not well applied at that time. With the development of 
computer capability, virtual reality has become common 
technology and applied in various fields. In the field of urban 

planning, for example, when Shenzhen Municipal Bureau of 
land and resources planning carries out the planning and 
design of the central area of Shenzhen, the SGI platform is 
used to express the planning and design plan and show the 
prospect of building the central area in the future; Shanghai 
Municipal Planning Institute uses GIS simulation software to 
carry out three-dimensional simulation modeling for the 
current situation and planning plan of the important core 
areas on both sides of the Huangpu River in Shanghai. 

At present, online multi-user virtual reality is a new field 
in virtual reality, which allows multiple users to connect 
through the Internet, thus transforming virtual reality 
experience from an isolated experience to a platform where 
multiple users can interact in the same virtual environment, 
such as Bernard of Indiana University Professor Fischer 
cooperates with many computer experts to reconstruct Rome 
with online multi-user virtual reality technology and real 
archaeological data, so that interested fans can use HTC 
revive to experience the complete historical heritage. This 
technology can better make the architectural heritage and 
sustainable development of the city (Figure 2, figure 3). 

Figure 2. On May 26, 2018, three 12-year-old boys tested the 
application of Rome reborn, which showed the Roman Forum in Rieti, 

Italy (source: 
https://arpost.co/2018/12/13/history-lovers-can-travel-to-anchor-ro

me-in-a-large-scale-virtual-reality-experience/) 

Figure 3. Roman virtual scene 

(source:https://arpost.co/2018/12/13/history-lovers-can-travel-to-an
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cient-rome-in-a-large-scale-virtual-reality-experience/  

4.The role of virtual reality technology in 
intelligent city planning 

Virtual reality technology can help us build smart cities 
and improve everyone's urban life. Virtual reality technology 
has the following sign in Intelligent City Planning: 

4.1.Make urban design more intelligent and rational 

At present, urban design is still "master with apprentice", 
based on the experience of predecessors, perceptual judgment 
and other ways to design urban space, hoping to build urban 
space through the so-called rational functional and visual 
theory methods, and the so-called good urban design is also 
judged by the words "beauty" and "pleasing to the eye", 
which lack of rationality and scientificity, For example, 
Anting New Town in Shanghai is designed by the German 
town mode, hoping to create a comfortable and pleasant 
space environment in a short time, but the project has been 
completed for ten years and is still deserted; for example, 
although the overall design of Futian central area in 
Shenzhen is magnificent, there is no huge scale and 
exaggerated shape Law makes people feel comfortable in this 
space. For the current urban design reform, as Academician 
Wang Jianguo said, the construction of the fourth-generation 
urban design paradigm will be based on quantitative and 
qualitative guidance. Therefore, with the help of virtual 
reality technology, quantitative analysis, and model 
construction will be carried out for data, simulation and 
demonstration of the impact of design schemes on land, 
traffic and people, and evaluation of multiple design schemes 
will make urban design more scientific Rigorous and 
pleasant. 
 
4.2.Help urban planning analyze problems from multiple 
perspectives and improve the feasibility of the plan 

The city is a complex system, involving environment, 
economy, population, transportation, culture and other 
aspects. Various specific functions in virtual reality 
technology help us to obtain more comprehensive urban 
information, thus helping us to analyze urban problems from 
multiple perspectives, and then helping us to make more 
scientific decisions. Besides, due to the real-time dynamic 
nature of virtual reality technology, it can help us to simulate 
and reproduce the real situation of the planning scheme in 
real-time, so many problems in the design scheme that are 

not comprehensive and easy to detect can be exposed, which 
helps us to change the planning scheme, thus improving the 
feasibility of the scheme, and avoiding the result of poor 
thinking after the planning is implemented An incalculable 
loss. For example, Professor Wu Zhiqiang's team used virtual 
reality technology to simulate and predict the flow of visitors 
in real-time during the planning and design of the Shanghai 
World Expo. The simulation found that the flow of visitors to 
the Chinese Pavilion by the Huangpu River was huge, which 
made it difficult for the population to flow in and out of the 
riverside. It was the team that moved the Chinese Pavilion 
originally placed by the Huangpu River to the largest site in 
South Square So we have the current plan for the World Expo 
and the record of 1 million people being present at the same 
time. It can be said that there is no plan for the World Expo 
without simulation. 

 

4.3.Help to form a demand-oriented participatory planning 
model 

Information technology and human are the two cores of a 
smart city. Through the use of information technology means 
to build a people-oriented smart city. To a great extent, 
information technology promotes open and democratic 
decision-making requirements and strengthens the process of 
interaction between the government, planners and citizens in 
the planning process. Our real-world is three-dimensional, 
but the plans discussed by the public are two-dimensional. 
These two-dimensional paper plans often have professional 
color coding, professional terms, and lengthy text 
introduction. No one can understand and evaluate these plans 
well unless they are professionals. Virtual reality technology 
can display a variety of planning schemes for the public, 
simulate the situation after completion and the impact on the 
surrounding environment and stakeholders, to help the public 
better discuss the feasibility of the planning scheme with the 
designer, change the previous top-down planning mode, and 
form a bottom-up, public demand-oriented participatory 
regulation Stroke pattern. 
 
4.4.Improve urban planning management ability and 
efficiency 

The visual geographic information system in virtual reality 
technology is equivalent to a quantitative management 
system for urban planning and management. The system can 
deal with complex three-dimensional data in the city. In this 
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system, you can arbitrarily View and count the attribute 
information of urban space and various structures in the 
space, and can effectively analyze various urban space 
information. Also, when adding or changing urban projects, 
you can input or update the database information at any time. 
Multiple approval departments can approve in the system at 
the same time, which greatly improves the working 
efficiency of urban planning management departments and 
facilitates their planning management. 
 
4.5.Shorten planning project cycle and save project cost 

In the design of residential area planning scheme, virtual 
reality technology can not only shorten the design cycle of 
the project and improve the design efficiency, which is 
undoubtedly a good way for the design institute or planning 
company with heavy tasks but also can save costs for the 
project (Figure 4). 

 
Figure 4. Traditional urban planning and virtual reality technology planning 
costs (source:10.Bin Zhang. Application of virtual reality technology in urban 

planning[J]. Computer and information technology, 2018 (3): 15.  

5.Application of virtual reality 
technology in urban planning 

At present, virtual reality technology has been widely used 
in urban planning, from the production of large-scale urban 
models to the study of urban spatial planning and design, as 
well as in planning information management, analysis, and 
evaluation. For example, in 2000 Sydney Olympic Games, to 
better organize the Olympic Games, Sydney has established a 
three-dimensional space simulation platform of the whole 
city by using virtual reality technology, based on which the 
urban construction can be managed, the traffic can be 
analyzed and commanded in real-time; for example, 
Professor Wu Zhiqiang's team has completed the construction 
of the world's first pilot-scale artificial intelligence Town, 
through virtual reality The technology platform of real 
technology development simulates the town after 2030, 
simulates different land-use combinations in the town, and 

performs three-dimensional deduction for the combination of 
building functions and building layers. At present, the 
application of urban planning can be divided into three 
categories. The first is urban spatial information management; 
the second is an urban design feasibility evaluation; the third 
is an urban scene reproduction simulation. 

 

5.1.Urban spatial information management 

At present, many cities have established urban spatial 
information systems based on data visualization technology 
and geographic information system technology, which can 
manage the existing buildings and existing planning and 
design information in cities. In the system, each building has 
its attribute information base, which includes the location, 
building area, building age, construction unit, purpose, height, 
number of floors, building color and other information of the 
building; similarly, for the planning and design scheme, it 
also has its information base, including the land area, 
building density, plot ratio, green space ratio, traffic entrance 
and exit orientation Based on this platform, we can 
effectively and pertinently query all kinds of attribute 
information. For example, Beijing has built the information 
system (Figure 5), which assists in planning and management 
of large-scale urban space. Based on this platform, the terrain 
model, basic geographic information data, simplified model 
data in each area and refined model data in key areas of 
Beijing can be loaded, providing a practical tool for planning 
managers to further refine Accurate, rapid and 
comprehensive access to all kinds of urban spatial 
information. 

 

Figure 5. Beijing 3D spatial information system (source:Liangzeng Liu, 
Pinxiang Chen, Guangjun Jia, & Yang Li. The application research and 
practice of virtual reality technology in urban planning management[J]. 

Bulletin of Surveying and Mapping, 2010, 5: 45-47.
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5.2.Feasibility evaluation of urban design scheme 
One of the biggest characteristics of virtual reality 

technology is immersion, which can be used to realize the 
comparison of multiple planning schemes by constructing 
virtual scenes. The most common application example is to 
evaluate the planning and design of residential areas. When 
virtual reality technology is applied to the planning and 
design of residential areas, the real surrounding environment, 
road system and main buildings of the project base shall be 
modeled, and virtual models of multiple planning schemes 
shall be put into it. In the virtual environment, it can be 
evaluated which planning scheme has the least impact on the 
surrounding area of the base, which planning scheme the 
internal environment system of the base is integrated with the 
surrounding environment system The best, and then choose 
the best, the most feasible program. 

Besides, in the expansion of new and old communities, it 
is necessary to add municipal facilities such as natural gas, 
water supply, and power supply to the expanded houses. 
Using virtual reality technology to build a realistic virtual 
model of municipal engineering pipe network system can 
help us see more clearly whether the existing network can 
support the additional load, to help planners make better 
decisions and improve the reconstruction and expansion of 
new and old communities The feasibility of the scheme. 

Using a virtual reality platform, through immersive, 
interactive design and crowd behavior simulation, to evaluate 
several different architectural heritage protection schemes is 
a digital information alternative method to achieve 
sustainable development of buildings and cities. For example, 
in Cyprus in Europe, to activate the forgotten historical 
heritage space, the local land survey bureau provides data 
about the historical space, helps the virtual reality platform to 
build an accurate three-dimensional model, allows 
participants to draw the actual walking route in the real world 
in the three-dimensional virtual space, and allows designers 
to draw the set human behavior trajectory, According to 
people's behavior needs and environmental psychology, 
several heritage space protection plans are evaluated, and 
then the plans are changed, so that the urban historical space 
becomes a part of the city's daily life, rather than gradually 
forgotten. 

5.3.Simulation of urban scene reproduction 

Virtual reality technology is undoubtedly the best way to 
reproduce the historical scene, enhance the tourists' sense of 

experience and universal education. Professor Bernard 
Fischer of Indiana University and a team of 50 scientists and 
computer experts have used virtual reality technology and 
real archaeological data to reconstruct 55 square miles of 
ancient Rome, including 7000 ancient relics and buildings, 
and most of them are no longer exist in the real world. It will 
take 2 hours for the experiencer to visit the virtual Roman 
scene, and the tour will be accompanied by the explanation 
of historical knowledge. By using virtual reality technology, 
the team made the ancient Roman city scene in 320 A.D. 
reappear the eyes of the living people so that the world can 
better understand the history of ancient Rome, urban 
planning and construction. 

In addition to using virtual reality technology to reproduce 
the historical scene of the city, it can also simulate the scene 
of the impact of disasters on the city, to help planners to 
make better improvement measures. For example, most of 
the first tier and second-tier cities have a perfect subway 
transportation system, and for Beijing, Guangzhou, Shanghai, 
Shenzhen, these megacities, subway rail transit lines continue 
to extend with the continuous expansion of the city. Due to 
the complex space and large flow of passengers in the 
subway system, fire is the biggest threat to the underground 
rail transit. Although the incidence of fire is small, once it 
happens, it will cause unpredictable consequences. Through 
the use of virtual reality technology to build and restore the 
real subway train, waiting for space and the scene when the 
fire occurs, through the control of various variables when the 
fire occurs and the use of HTC and other virtual reality 
devices to sense the location change and escape path of the 
crowd in the virtual scene, through a comprehensive analysis 
of various factors, and then better design the escape path. 

6.Enlightenment to Macau 
In 2005, Macau successfully applied for the world heritage, 

and the world heritage conference listed Macau's historical 
city area in the world heritage list, which was an important 
turning point in Macau's 450 years of urban development 
history. Macau's historical city is a world heritage of 
historical town type. Its scope refers to the area of the Macau 
peninsula with the old city as the core and an area of about 
0.7 hectares. There are more than 20 historical architectural 
heritages in this 0.7-hectare area. The eastern and Western 
architectural art features are fully integrated here, showing 
the urban characteristics of multi-cultural integration. For the 
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protection and management of historical urban heritage, 
virtual reality technology provides a new technical 
method(Figure 6). 

 

Figure 6.The pictorial range of monuments, buildings with architectural and 

artistic value, architectural complexes and places in "Macao historical city" 

and related protected areas (source:Official document of the Macao 

Government: Chief Executive's instruction No. 202 / 2006) 

6.1.Using virtual reality technology to build historical 
building information base and improve management 
efficiency 

Macau is a World Architecture Museum, with many 
architectural heritage and rich related information. Therefore, 
it can be classified according to the current use of buildings, 
and the historical heritage database can be constructed by 
using GIS. Input the information of each historical building, 
such as its age, location, structure, facade, volume, height 
and color, and put it into the shared information data platform 
to facilitate the management of relevant staff and improve 
their work efficiency. At the same time, it also provides 
relevant scholars and citizens with a way to understand the 
information of architectural heritage. 
 
6.2.Visualization of historical urban heritage to achieve 
sustainable development of architectural heritage 

Through the surveying and mapping information provided 

by the Macau surveying and mapping department, the 
three-dimensional building model of the historical urban area 
and the surrounding urban environment are constructed. 
These three-dimensional building model data should be 
accurate, and each building model should have accurate 
spatial positioning, and finally build a virtual scene that is no 
different from the real world. Through virtual reality 
technology, the sustainable development of architectural 
heritage can be achieved, and the historical city of Macau can 
be permanently preserved. At the same time, it provides a 
new way for people who cannot visit Macau in person. Using 
virtual reality technology to restore Ruínas da Antiga 
Catedral de São Paulo provides visitors with new tourism 
experience.  
 
6.3.Virtual reality technology provides a new technical 
method 

Due to the scattered distribution of scenic spots in Macao's 
historical urban area, and the unclear tourist route signs, 
some scenic spots have too many tourists or even exceed 
their capacity, while others have polarization. To solve this 
problem, virtual reality technology provides a new research 
method. Build a three-dimensional virtual model of Macao's 
historical city, find tourists and residents and wear VR 
glasses, simulate the path of their visit and record the visit 
path provided by participants in the three-dimensional virtual 
platform of Macao's historical city. Through this virtual 
interactive participation, it can more truly reflect the problem 
and help planners find out the problem, to help them Help 
designers to better propose solutions to problems. 

7.Conclusion and Prospect 
To achieve sustainable development and efficient urban 

management of the city, the whole country is currently in the 
wave of building a smart city. Virtual reality technology 
helps us to realize the visualization and prediction of data. 
Through the analysis of different virtual scenarios, it can 
assist the macro-control of the city, realize the digital 
sustainable development of architectural cultural heritage, 
solve the complex problems of urban spatial environment 
assessment and analysis and urban land space development, 
and help decision-makers, planners and stakeholders to make 
better decisions Policy and public participation to achieve the 
most authentic connotation of a smart city - people-oriented 
city.             
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At present, the research on the role of virtual reality 
technology in smart city planning in Macao is in its infancy. 
As many core technologies are still in their infancy, their 
practical application is not deep enough. Apart from several 
typical and limited projects, most of the planning is still in 
the traditional planning and management mode. But I believe 
that with the continuous innovation and accumulation of 
information technology, virtual reality technology will 
become the mainstream technology in urban planning not 
only in Macao, but also in other urban areas. 
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