
  
Abstract—This paper presents an emulator based framework that 

helps user to design and test an interactive-architecture before 
deployment in adaptive mixed reality (AMR) space. The concept of 
smart-media wall (SMW) is incorporated in emulator to design 
interactive space which has slide and swing movement abilities. 
SMWs provide flexibility to user in designing more intuitive dynamic 
space. The proposed emulator also considers SMW parameters such 
as width, height, and spatial position to architect dynamic mixed 
reality space. The proposed system has two modes: 1) edit-mode, and 
2) play-mode that help users in simulating the movement of SMWs. 
It also incorporates peer feedback to enhance the typology of the 
SMWs. The designing of an interactive architecture was simulated 
numerous times using the proposed emulator. Simulation results 
proved the usefulness of the proposed emulator system in designing 
interactive-architecture for AMR space. 

 
Keywords— Emulator, mixed reality, dynamic architecture, smart 

media wall.  

I. INTRODUCTION 
HE art of designing dynamic architecture is marked as the 
beginning of a new era in the field of architecture 

engineering. Recently, several new buildings and skyscrapers 
have been constructed using dynamic architecture. In addition, 
these days, architects are planning to construct rotating 
skyscrapers. For instance, a plan for rotating architecture of a 
tower, to be built in future (named as Dynamic Tower) has 
been presented in [1]. The plan for Dynamic Tower not only 
includes the rotatory but also the dynamic shape shifting. The 
dynamic architecture is equally good for both the indoor as 
well as outdoor construction. Figure 1. Shows a few examples 
of dynamic construction architectures. 

Interactive architecture is the advanced form of the dynamic 
architecture. It is a field of architecture which offers a 
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reconfigurable, dynamic and flexible construction architecture 
that interacts with its environment. It can also be named as 
responsive architecture. Since last few years, a huge interest 
has been witnessed in the field of designing interactive 
architecture. It has completely reoriented the relationship 
among user, architect, and the architecture. Mixed reality 
architecture (MRA) is a form of interactive architecture [2], 
[3] that can be used in a single MR space as a smart 
media(SM) room [4] as well as linked multiple physical spaces 
across a shared 3D virtual world [5], [6]. To link the MR 
space, either in single SM room or virtual 3D world, an agent-
mediator based communication framework presented in [7] has 
been opted. 

The major focus of this work is to design SMW typology for 
SM room. To construct the SM room in accordance with the 
adaptive mixed reality space, an emulator having the capability 
of designing and simulating the SMWs typology is much 
needed. Therefore, a novel emulator system possessing these 
features is presented in this paper. Because the fundamental 
aim of the emulator is to design typology for virtual interactive 
physical space (VIP) [8], [9], hence we named it as VIP-
Emulator. 
The rest of the paper is organized as follows. Section 2 
presents the proposed system framework. Section 3 evaluates 
the VIP-emulator and finally the Section 4 concludes the paper 
and discusses the future work   

II. VIP EMULATOR FRAMEWORK 
This section discusses the core functionality and features of 

the VIP-EmulatorThe VIP-Emulator differs from the other 
existing emulators in a way that it has certain unique features 
such as the ability to draw SMW typology according to the 
scale,  the ability to simulate and change the sequence of 
SMWs.Hence, the VIP-Emulator system overcomes the 
limitations of the existing emulators. The simulation feature of 
VIP-Emulator helps to examine different SMWs topologies in 
SM room, because it may not be possible otherwise due to 
limitation of the resources like time and cost. Hence, having an 
emulator to simulate such dynamic architecture is one of the 
worth mentioning aspect of VIP-Emulator. 

VIP-Emulator: To Design Interactive  
Architecture for adaptive mixed Reality Space 
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Fig. 1 Indoor and outdoor examples of dynamic architecture. 

 

 
Fig. 2 VIP-Emulator 

To build a physical space having spatial arrangements of 
SMWs, certain parameters should be known. These parameters  
include scale measurement, look and feel of the walls, 
response of SMWs according to user’s interaction, types of the 
walls etc. The very first parameter considered in VIP-Emulator 
is SM room dimensions. To create various SMW typologies 
according to the user-defined scale, VIP-Emulator provides the 
scale information which helps the user to observe the length 
and width of the created SMWs. For the sake of simplicity, the 
height of each wall is assumed to be a constant K, where K is 
the distance between floor and ceiling. Without the loss of 
generality, the thickness of all the walls are assumed to be 

equal because the change in the thickness of SMWs does not 
have any impact on either the walls or the SM room 
dimensions. With these assumptions, the emulator task is more 
simplified by concerning only about the length and width of 
the walls. Hence, VIP-Emulator presents a 3D view in the 
form of a 2-D system. Figure 2 shows the main interface of the 
VIP-Emulator consisting of rich GUI. It shows 2-D view of 3D 
SM room in which SMWs are drawn on the user defined scale. 

To make the appearance of the walls close to real 
environment, various categories of walls are introduced in 
VIP-Emulator such as 1) Simple-wall 2) Sliding-wall, and 3) 
Swing-wall. Simple wall represent the stationary wall as it  
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Fig. 3 XML-View of VIP-Emulator 

TABLE I 
WALLS INFORMATION USED IN XML-VIEWER 

ID Wall type Length(feet) Width(feet) Swing Angle Rotation 

1 Simple-wall 3 1 Nil Nil 
2 Sliding-wall 2.5 1 0 right 
3 Swing-wall 3 3 90 left 

 
does not respond to users. Rest of the two types, i.e. Sliding-

wall and Swing-wall, are SMWs as these are interactive and 
respond to user’s interaction. This interaction can be in the 
form of wall movement or changing the contents displaying on 
SMWs. These walls can be moved on both sides i.e. left or 
right, according to user’s input. VIP-Emulator provides 
options to change the colour, width and height of the wall by 
experiencing different design topologies for the SM room.  

Another unique feature, which VIP-Emulator provides, is to 
simulate the SMWs movement. VIP-Emulator provides two 
modes 1) edit-mode and 2) play-Mode. By using edit-mode, 
user can change the position, length, and width of the SMWs. 
New walls can be added and existing walls can be deleted. 
Additionally, user can change the movement sequence of 
SMWs by changing the position of walls from wall-menu in 
which attributes associated with each wall, used in the VIP-
room, are displayed. Play-mode is used to watch the movement 
of SMWs according to sequence set by user. User can switch 
between edit-mode and play-mode to use all the features of 
VIP-Emulator.  

The distinct and important feature of the VIP-Emulator is 
XML-Viewer. User can view each feature of the walls. 
Information used in XML-viewer is shown in table 1. Wall-
type provides information about category of the wall, length 
and width shows the dimensions of the wall. Left and Right 
indicates the direction of movement of the sliding and swing 

walls. 
VIP-Emulator designed architecture can be shared with the 

peers to acquire feedback. Accommodating the acquired 
feedback from peers in the SMW typology is quite simple with 
the help of VIP-Emulator. In this way, VIP-Emulator can be 
used to experience adaptive mixed reality space design without 
physical implementation of that at very low cost. Hence, it can 
be used to control the operation of SM design and production.  

III. SYSTEM APPLICATION TO VIP CONTENTS  
In this section, A SMWs typology is created for evaluation 

of the VIP-Emulator which describes the relationship between 
displayed contents and camera view according to user’s 
standing location. As shown in Figure 4, virtual locations of 
the user have been shown in the form of A, B, C, and D at left 
side in the design created by VIP-emulator. At right side, 
respective contents are displayed according to user’s location 
change and other inputs like poses, gestures and commands in 
the form of speech. 

After finalizing the design of SMW typology, the design can 
be implemented in physical space as shown in Figure. 5. The 
SMWs built in physical space respond according to users’ 
interaction that can be in the form of gesture, pose or speech.  
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Fig. 4 Contents displayed according to User’s position 

 

  
 

Fig. 5 Typology of SMWs in adaptive mixed reality physical space 

IV. CONCLUSION AND FUTURE WORK 
In this paper, a novel VIP-emulator system is presented that 

has the ability to design and test an interactive-architecture 
before deployment in AMR space. The concept of SMWs is 
used in VIP-emulator to generate interactive space. SMW has 
the ability of both sliding and swinging and can adjust to 
different typologies on user interaction. VIP- emulator works 

in two modes: 1) edit-mode and 2) play-mode. In edit mode, 
user creates and edits the interactive architecture while in play 
mode this created interactive architecture is simulated to 
examine the movement of the SMWs. VIP-emulator 
incorporates peer feedback on the spot to enhance the design 
of the SMWs typology. In future, we have intention to enhance 
the functionality of the VIP-emulator system to handle the 
design of 3D structures to view design from various angles. 
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