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Abstract — With the development of virtual reality technology, landscape design achieves big success by fusing virtual reality 
technology with design methods. By analyzing the landscape design and reality technology, the concept of multidimensional space-
time reconstruction for the landscape design is proposed. Based on the relationship between virtual reality technology and the 
landscape design, an example on this application is analyzed in detail to reflect the advantages of virtual reality and the 
diversification design methods. In this way, the three-dimensional construction for the future city and the space-time 
reconstruction of the digital city can be achieved by using virtual reality technology.  
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I. INTRODUCTION 

In the 21st century, the whole of human society is 
developing human understanding for the the way of 
perception at an alarming rate changes with the development 
of technology and culture. People are trying to rely on 
computer networks and the existence of virtual reality 
technology to expand into more of the space environment 
and enjoy the colourful visual feast of the virtual world. 
Having been developed for more than20years, the technique 
of virtual reality (VR) has become one of the most important 
and inventive21th century technologies, paralleling with 
internet and multi-media. VR is a type of synthetic 
integration technique [1], which integrates computer 
graphics, computer human interaction, sensor technique, 
artificial intelligence, robotics, etc. and features with multi-
sensing, immersion, interactivity and imaginary, etc. 

With the rapid development of modern industry, the 
traditional supervisory and control system reveals inefficient 
functions in human computer interactions. Therefore, 
researchers have been working hard to figure them out with 
new technologies from knowledge engineering, biology 
engineering and so on. The new human computer interface 
for supervisory and control system, which is easy, efficient 
and suit for modern industry is expected. Richard’s paper [2] 
is focused on the cross-link of several technologies, such as 
human computer interactions, artificial intelligence, and 
computer graphics and so on to solve above problems. A 
new 3D human computer interfaces for supervisory and 
control system is proposed, which is integrated by Multi-
Agent System and virtual reality technology. 

It can carry out tasks by intelligent, anthropomorphic and 
individual way. At last, a framework of the interface system 
and its application are given. The contributions of Tom’s 
paper [3] are listed as follows: MAS based interface 
framework for industrial supervisory and control system are 
proposed. The structure model, reasoning model, ontology 
based knowledge shared model and communication model of 

single Agent are set up. On this base, the MAS based 
interface framework for industrial supervisory and control 
system is constructed. At the same time, the user is 
integrated into the MAS by user profile technology. Then the 
expanded MAS are named as Pan-MAS interface 
framework. The Agent formalization model based on Rough 
Set Theory is proposed. It characterizes single Agent by 
normal combination of static and dynamic state attributions. 
So the whole MAS can be expressed by digital style in 
computers. The MAS cooperation mechanism based on 
Rough Set Theory is proposed. 

Under the background of which White’s paper [4] 
presents a novel solution to dispose of EEs based on IA-
MVR. Two aspects, i.e., study on IA-MVR technology and 
calamity-dealing navigation using IA-MVR, are all discussed 
in details. As for the research of IA-MVR technology, three 
aspects are tackled, i.e., integrated design of IA-MVR, study 
on key technology of MVR Engine (MVRE) facing to 
mobile devices and how to realize Third Person Rendering 
Mode/First Person Rendering Mode (TPRM/FPRM) and 
rendering of IA. During the complete research process, the 
following key contents are studied. On the study of IA-
MVR, firstly, this thesis elucidates the concept, basic 
characteristic and element of IA-MVR. Secondly, IA model 
facing to MVR is presented, in which IA can gain function 
and obligation using role. The role can be defined by task 
and be controlled by the solution of the task. Moreover, this 
model has also an awareness part and a communication part, 
by which IA can perceive and feed back to the environment. 
Thirdly, this thesis designs a complete architecture of IA-
MVR. Using the architecture, IA-MVR can realize 
distributed function and remote services. On the study of 
MVRE, firstly, this thesis constructs a kind of MVRE 
architecture facing to mobile devices. Secondly, it introduces 
a data processing project based on device-awareness in 
heterogeneous system, which aims at realizing that many 
devices can be supported by a set of basic data. Thirdly, a 
block-member data transfer mode based on interest road is 



XIAOJIAN WANG et al: LANDSCAPE RECONSTRUCTION DESIGN IN SPACE AND TIME USING VIRTUAL . . . 

DOI 10.5013/IJSSST.a.17.17.12 12.2 ISSN: 1473-804x online, 1473-8031 print 

adopted to construct 3D scene graph, and a Road Network 
Description Language (RNDL) using XML syntax is applied 
to describe road network. Finally, referring to energy-saving 
thinking by backlight-dimming, a kind of energy-saving 
solution that is compatible with IA-MVR is adopted to 
extend the battery lift based on energy-awareness.· On the 
study of TPRM/FPRM and corresponding rendering of IA, a 
method named Over-rendering (O-Rendering) is applied to 
realize TPRM of scene, in which TPRM map is rendered 
using texture mode, so better efficiency has been gained. 
Because O-Rendering cannot distinctly show the position 
and attitude of IA, in this thesis, therefore, the flaw is 
remedied though 2D vector graphics (VG) drawn by 
OpenVG LIB. In order to render IA model under FPRM, 
combining impostor technology, this thesis adopts 
distributed rendering technology to realize the aim.· On the 
study of calamity-dealing navigation using IA-MVR, a kind 
of mode, in which IA is used as the indication of walking, is 
presented. The mode is better immersed. To tackle a path-
planning problem, a dynamic way-finding solution based on 
obstacle information slices is used to realize navigation 
function. Furthermore, awareness function, i.e., distance 
awareness and speed awareness, is injected into IA so as to 
enhance its human characteristic. Finally, about the sending 
problem of path data, the thesis optimizes the path data as a 
Set of Smell Point (SSP) for reducing the occupation of 
wireless bandwidth. White’s paper creates a universal IA-
MVR system and uses it into calamity-dealing navigation. 
So, the feasibility of IA-MVR technology is validated and 
practicability of IA-MVR technology is incarnated. The 
significance of this thesis is not only limited to the level, and 
the method for calamite-dealing navigation is similarly 
significant to intelligent community navigation and tour. 
Furthermore, the potential application domains of IA-MVR 
technology include mobile virtual hospital, mobile virtual 
classroom, other MVR-based applications, and so on. 

II. THE TECHNOLOGY OF THE VIRTUAL 

REALITY  

3D virtual reality technology is also called 
Lingjinghutong technology, it is a new comprehensive 
information technology which combines with digital image 
processing, computer graphics, multimedia technology, 
sensor technology and other information technology branch, 
which greatly promotes the development of computer 
technology. Virtual reality based on the idea of designer. The 
user can be immersed into the data space. So in a certain 
period of time, the user can be isolated with the reality 
environment, and the users can be put into the can real-time 
interactive virtual environment, and manage the data. 

As a comprehensive integration technology, virtual 
reality technology is involved in the human-computer 
interaction technology, computer graphics technology, 
display technology, sensor technology and artificial 
intelligence [5]. The application area is relatively wide, and 
it depends on the computer technology, which is a kind of 
high technical simulation system. From the point of view of 
narrow sense, virtual reality technology can be defined as 
follows. Through the computer technology, the real feeling 

of seeing and hearing is realized closely to human beings. 
The users can experience the virtual design by specific 
audio-visual device. When moving the location, such as 
users connected to the computer auxiliary equipment can be 
user displacement sensor, and related operations, which 
affect transmission through 3D to the user the use of 
equipment, so that the user can real feel design environment. 
From the Angle of the generalized, virtual reality technology 
can be defined as that the related environment or things exist 
in the world, its existence in the form of physical or 
functional significance, can be implemented through the 
actual operation, such as cyberspace, etc. 

A. The structure of the vitual system 

The software and hardware technology are two important 
factors of virtual reality technology and the hardware 
technology includes computer and related basic devices. At 
present, among the computer input and output devices, the 
development of visual and audio equipment are relatively 
perfect, but the smell and taste of the hardware device is still 
in research. According to the characteristics of the virtual 
reality technology, virtual reality technology can be divided 
into two dimensional model of virtual and panorama virtual 
methods. According to the degree of immersion and 
interaction mode, the virtual reality technology can be 
divided into distributed VR system, desktop VR system, the 
superposition type VR system and immersive VR system [6]. 
In the virtual system, since the desktop virtual reality system 
does not need to use large server and processor, the cost of 
the desktop is lowest. The design of virtual scene can be 
realized by personal computers. 

The virtual environment and landscape environment 
mainly includes two parts model environment and real-time 
roaming environment. And the model environment includes 
visual modeling and audio modeling. The real-time roaming 
and the collision detection are realized in real-time roaming 
environment, which is shown in Figure 1.  
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Fig .(1): The Structure of Virtual Landscape Environment 

B. The design process of the virtual reality technology 

The design process for virtual technology of auxiliary 
landscape is mainly divided into three steps. As shown in 
Figure 2, firstly it is the design of the floor landscape plan. 
The planar layout of the landscape is mainly accomplished 
by adopting the CAD software and other relevant software 
design. Then, based on drawing a good plan, through 
collecting relevant data, the construction of the virtual scene 
can be achieved. In the virtual scene model, a variety of 
small models are included, such as building model and road 
model, model of water level, etc. When building the virtual 
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model, it is needed to collect enough related images, and 
then the images are made into the picture texture mapping in 
order to increase the real effect of virtual scene. In order to 
render the virtual scene, in the process of the scene 
construction, it is needed to not only meet the effect request, 
but control the amount of data model. When the landscape 
model is too big, it is necessary to optimize the virtual 
model. Finally, the virtual system integration is realized 
based on the platform. After years of development, the 
realization of the virtual reality technology is to derive a 
variety of different methods, such as JAVA3D, CUTE3D, 
VRML, VRMAP, VRP, etc. The VRP and VRMAP are very 
good virtual reality software, which are widely used in 
digital city, remote sensing mapping, geology, petroleum 
chemical industry, etc. 

Build the 3D 
model

Draw the 
floor plan

Realize model integration 
based on the platform  

Fig.(2): The Design Process of the Virtual Reality Technology 

The key problem of designing a virtual reality system is 
how to build a realistic virtual environment, including 3D 
scene, stereo sound and so on. In the person's feeling, visual 
data consumes the largest amount of information, accounts 
for about 70% of the whole data. The reaction of the visual is 
also the most agile. If the scene is too simple, the user may 
feel false. But if the sence is complex, it will increase the 
difficulty of the interaction, and affect the real-time 
performance. Virtual landscape visual modeling can be 
divided into the following three types of modeling terrain 
model, architecture model, object model. 

For simple construction, according to the actual size and 
the plan, an outline of the construction of the bottom can be 
drawn with the Line in 3DSMAX. And then the outline is 
stretched to a certain height with the function of Extrude. 
The outline of construction can be built. A series of 
operations is adopted to add the door, window, staircase, 
railing and other details. For the ancient building with 
complex landscape, the method of map instead is adopted. 
The construction of the model is to use realistic texture to the 
details of the performance model, while guarantee the truth 
and do not increase the complexity of the 3D geometric 
modelling, which achieves the goal of reducing model 
polycount. Despite the texture map increases the download 
time and screen redraw time, it is much easier than that of 
building objects in detail. 

III. 3D RECONSTRUCTION FOR THE 

LANDSCAPE 

 

Based on drawing a good plan, through collecting 
relevant data, the construction of the virtual scene can be 
achieved. In the virtual scene model, a variety of small 
models are included, such as building model and road model, 
model of water level, etc. When building the virtual model, it 
is needed to collect enough related images, and then the 
images are made into the picture texture mapping in order to 
increase the real effect of virtual scene. In order to render the 
virtual scene, in the process of the scene construction, it is 
needed to not only meet the effect request, but control the 
amount of data model.. One kind of advancement is that the 
computation power of mobile devices, such as Smartphone 
and PDA, has been enhanced and can take the task of 
personal mobile data terminal. The other kind of 
advancement is that the bandwidth of wireless network, such 
as 3G and Wi-Fi, has been widened. Under this status, 
White’s paper combines idea of Intelligent Avatar (IA) into 
MVR, which is named as technology of IA-based MVR (IA-
MVR), and begins to be engaged on the research. Moreover, 
wrong escape path is one of reasons that bring about 
unnecessary casualty in Emergent Events (EEs). 

In pace with the development of Virtual Reality 
Technology (VR for short), Network Technique and Digital 
Media Technology, VR is applied at a premium in different 
field. And it already achieved remarkable successes in 
manufacturing industry, construction industry and driver 
training. As far as construction industry is concerned, the 
application of VR in Touring Quickly in Virtual Building 
and Virtual Display Walkthrough has set a new record on 
architectural design, which has replaced the past two-
dimensional presentation by impression drawing, and has 
given a more visually oriented representation. To a great 
extent, the application of VR also offered great convenience 
for professional and nonprofessional designers, which has 
solved the communication disorders caused by subjective 
understanding. The development of VR really offers 
designing a better platform and space in which to develop. 

The sketch map of the algorithm process is shown in 
Figure 3. 

 

 
Fig .(3): The Arithmetic Process of Hoppe 

Based on the principle of central projection, which is the 
direct linear transformation (DLT) from point coordinates to 
the geodetic coordinates as we known: 
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Then we can get equation (2): 
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The application area is relatively wide, and it depends on 
the computer technology, which is a kind of high technical 
simulation system. From the point of view of narrow sense, 
virtual reality technology can be defined as follows. Through 
the computer technology, the real feeling of seeing and 
hearing is realized closely to human beings. The users can 
experience the virtual design by specific audio-visual device. 
When moving the location, such as users connected to the 
computer auxiliary equipment can be user displacement 
sensor, and related operations, which affect transmission 
through 3D to the user the use of equipment, so that the user 
can real feel design environment. From the Angle of the 
generalized, virtual reality technology can be defined as that 
the related environment or things exist in the world, its 
existence in the form of physical or functional significance, 
can be implemented through the actual operation, such as 
cyberspace, etc..  

People are trying to rely on computer networks and the 
existence of virtual reality technology to expand into more of 
the space environment and enjoy the colourful visual feast of 
the virtual world. Having been developed for more 
than20years, the technique of virtual reality (VR) has 
become one of the most important and inventive21th century 
technologies, paralleling with internet and multi-media. VR 
is a type of synthetic integration technique, which integrates 
computer graphics, computer human interaction, sensor 
technique, etc. 

IV. APPLICATION OF SPACE-TIME 

RECONSTRUCTION BASED ON THE VIRTUAL 

REALITY 

According to the 3D reconstruction of the landscape 
design, the model of the target land scape can be achieved. 
Before the modeling of the architecture, the design unit 
should be confirmed considering the real size of the 
landscape. The virtual reality technology is used in the 
design of the landscape. This technology can simulate the 
day, the night and the other weather situation. For example, 
the architecture is shown in Figure 4 which is the space-time 
reconstruction model based on the virtual reality technology. 
The buildings and the plants in this model can be rendered in 
any way that the designer wants. It can be easy to simulate 
the limited weather situation by setting the parameters of the 
virtual environment. 

When the initial scene model is established, simplify, it 
still needs further fine painting. The architectural details are 
mostly needed to be fine painted, such as building facade 
line, window frame, the projection on facade. And these 
details are added on the basis of the original model in the 
process. The texture can be used in the construction so that 
we can get the rich scene without any increase in texture. 

The three major factors influencing the speed of the 
virtual platform are the total faces of VR scene model, the 
total number of VR scene model and the total amount of 
texture maps in VR scene models. The response method 

whcih can solve these problems are as follows: (1) ignoring 
invisible details which have small impact on the overall 
visual effect. For example, if the building doesn't have to 
show, you can use a solid body instead. (2) using texture 
showing some details. (3) reducing the section number of the 
model on the premise of enough accuracy. And the balance 
between Section number and the visual effect is very 
important. (4) editing the child objects of the model and 
deleting the child nodes which have little effect on scene 
effect. 

 
Fig .(4): The Space-time Reconstruction Model Based on the Virtual 

Reality 

V. CONCLUSIONS CONFLICT OF INTEREST 

ACKNOWLEDGMENT 

Virtual reality technology has been widely used in many 
industry, its application in landscape design space is very 
wide, but as a result of its own is the primary development 
stage, so the application in landscape design is also the start 
stage, also we need to constantly strive to research and 
exploration, in order to maturely obtain the application in the 
field of virtual reality in landscape design. 

The paper tries to reconstruct space-time of the landscape 
model by virtual reality technology. And the virtual reality 
technology is introduced in detail. Next, according to the 
design process of the virtual reality technology for the 
landscape, the method for the 3D reconstruction is proposed 
to solve the problem of the modelling of the landscape. 

In a word, the landscape design of virtual reality 
technology is increasingly developed in diversified 
directions, which is also a kind of low-carbon technology. In 
a sense, the landscape design based on the virtual reality 
technology will gradually change people's way of thinking 
and living. 
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