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Abstract - The research work "Virtual Portal" is a virtual window that can be projected on the wall and combined with 

Viewpoint Tracking technology. It has the capability to create an extended space that can instantly display a flat image in 
accordance with any viewing angle. The inspiration for the "Virtual Portal" artwork comes from the desire to connect past 
experiences while watching outside the window, and its spatial visual experience and feedback, which can also affect the 
psychological state of perception. Changes in the scenery outside the window, even with slight fluctuations in the viewpoint 
caused by small breaths, can instantly affect the spatial experience and alter the mood. With the moving perspective when 
walking, a person is able to experience perspective and fractal changes, leading to the abstract experience of rich 
space.Using the HTC VIVE Tracker, the way to present images with only a single perspective, this work hopes to use the 
form of extended space to experience fractals through spatiality, and to make abstract images concrete and form a 

"composite of complex layers of minds". 
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I. INTRODUCTION 

 

Imagine the portrait of a Chinese emperor in the 

National Palace Museum, which invites you to take a 

selfie together; you wear virtual reality glasses and 

walk into Van Gogh's "The Starry Night" to feel the 

night sky changes, which have stayed in 2D 

compression in the past. The imagery of space has 

gradually evolved with the advancement of 

technology, allowing the senses to enter new 
dimensions, renovating standards of experience, and 

broadening the boundaries of imagination. The new 

technology transforms the reading form, allowing the 

display to shorten the distance between the audience 

and the exhibits by utilizing the multiple perceptions 

of “experience”. This can escape the single effect of 

traditional visual beauty, using the new technology to 

strengthen the connection between the five senses of 

the body and learning in tandem with body memory, 

learning quintessential knowledge in the museum. 

We can easily find that traditional video works often 

emphasize the spatial experience in images with 
various techniques of drawing and writing, so as to 

strengthen the viewer's  ability to conceptualize the 

abstract in real space. Until now, visitors could only 

perceive a single perspective from the image. When 

looking at various works, in the reality of the 

observation experience, if you want to observe its 

shape, you need to create it from various angles to 

make it closer to the reality hologram. 

 

The creative methods of the works include: the 

reconstruction of the connection between inner and 
outer space from a image; as well as abstract imagery 

and spatial representation, based on the surface form 

of the traditional image, linking and expanding the 

visual image that can be constantly multiplied and the 

various spaces it contains. The traditional 

compression mechanism, the blind field in space, and 

the temporal flow image can produce a new level of 

experience. 

 

 
Figure 1:"Virtual Portal" 

 

II. RECONSTRUCTION OF LINKS 

 

The integration of experience in content and the 

external spatial cognition of images is the result of 

the “reconstruction” of digital technology as it moves 

away from physical limitations. There is a demand 

for interactive experiences. With science and 

technology flourishing, referring to museums, 

education, business practices, etc., we can find that 

AR and VR are rapidly impacting our lives [Allen 

2016].In the age of VR and AR, we can no longer 

rely on established cognitive and past experience, due 
to to the high development of virtual experience, 

 resulting in cognitive impact on authenticity. This 

research hopes to add the artwork to the interactive 

experience of "Viewpoint Tracking" and give it a new 

level. 

The concept of reconstruction comes from the system 

of the artwork’s experience, and it is also the way in 

which the interpretation of the works changes as its 

perspective changes. Past techniques have always 

attempted to represent the On-Site experience through 
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images, and separate spatial experiences with a one-

way and fixed perspective. The unidirectional and 
non-interactive viewing mode cannot connect and use 

the viewer's physical experience in the real space. 

Naturally, it is impossible to reinterpret the spatiality 

under the mechanism of losing the original on-site 

space. 

Roland Barthes proposed the concept of Blind Field 

in the form of photography. The Blind Field 

considers not only space but time. It is a spatial 

change of time. It enables viewers to escape from the 

static image, as if entering a lively and vivid world. 

[Hsu. 1998]. This creation attempts to reinterpret the 

Blind Field experience in space by integrating digital 
real-time graph and tracking technology, expanding 

the multi-level art that is different from traditional 

images but retains the real space mechanism. 

 

III. ABSTRACT CONCEPT OF 

REPRESENTATION OF SPATIALITY 

 

In the expanded space, the form of fractals that often 

exist in the natural state is added, and the angle of 

view is used to intuitively intervene in the variation 

of the fractal elements caused by different 
perspectives in the space. Highlighting the virtual 

space, extending the volume and space of the body, is 

the development of the virtual presence experience, 

where there has been little exploration but there is a 

high degree of possibility. This artwork hopes to 

develop a perceptual connection between digital 

media and art experience by combining the 

established perception of physical space  with 

physical experience, increasing the uncertainty 

between digital media and art experience , Perceptual 

Hyperlink. 

 
Fractal [Gefen et al. 1771] is a fascinating element. It 

is an extended group and a symbol of uncertainty. 

"Clouds are not spheres, mountains are not cones, 

coastlines are not circles, and bark is not smooth, nor 

does lightning travel in a straight line." [Mandelbrot 

1977] In fact, there are fractals all around us. We will 

add such uncertain elements into the Virtual Portal 

because there are many uncertain factors in human 

relationships, just like friends on opposite ends of the 

globe. Such a relationship can be as tough as stone, or 

as fragile as paper. 
 

 
Figure 2: Random geometric fractals and the number of faces 

 

The visual experience of virtual space is reconciled 

into a complete coplanar phenomenon by a scattered 

node clue, just like the representation of objects in a 

virtual scene, by the distribution of details on the 

model, with the construction and transformation of 
high and low number of faces, shaped out of its 

spatial structure state and object definition. The work 

wants to utilize the fractal form to strengthen this 

phenomenon, and constructs the window space under 

the original real cognition, accompanied by the 

perspective outside the window, which reveals and 

triggers a series of abstract changes of the shape. 

 

IV. VIRTUAL PORTAL AND VIEWPOINT 

TRACKING 

 

This study aims to solve the problem that viewers can 
only view the space in a flat image from a single 

perspective, using the principle of Viewpoint 

Tracking, through the creation of the work "Virtual 

Portal." The research work "Virtual Portal" is a 

virtual window that can be projected on the wall 

[Gaver 2006], and this work is inspired by the 

thoughts of connecting with distant friends. 

 

I am separated from my friends at the two ends of the 

earth. The place where I live, the island has four 

distinct seasons, and the summer rain and autumn 
months always make the feelings of isolation 

extraordinarily strong; while the cities where those 

friends live are full of sunshine and desert. We have 

different skin tones, not only have 13 hours of time 

difference, but also speak different languages. We 

share our lives through online video every day, even 

if language barriers occasionally cause some 

communication misunderstandings, but It does not 

block the hearts of each other when we miss each 

other. 

 

One day, while talking on the phone and looking out 
the window, I suddenly thought  if there could be a 

way to create a way to communicate without 

language, and to overcome the waiting caused by the 

time difference problem, without wait for the 

response of the other party for a long time.For these 

reasons we created a vrtual portal with climate and 

fractal elements, combined with viewpoint tracking. 
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Figure 3:  Virtual Portal artwork and experimental projection 

 

The number of polygons of the Model [Lin 2013] in 

the projected scene will be the main factor for Unity 

to run smoothly. We cannot put the model with a very 

high number of polygons into the game. If this file is 

run with a computer with lower specifications, it is 
very possible there will be delays. The situation of 

delay and picture persistence is a matter of disrupting 

the use of the situation. In order to avoid these 

problems, we use the raindrop effect made by Particle 

in Unity to avoid making the scenes more defined. 

We can learn using the simple behavior observation 

method that the viewer can distinguish the scene with 

more Particle overlay. Moreover, this method can 

also greatly increase the true perception of the scene 

to the viewer, which is also absolutely related to the 

random geometry. More detailed combinations of 

shapes can affect the judgment of the computer 
 

 
Figure 4:  Particle layer V.s. without Particle 

 

V. IMPLEMEMTATION 

 

The technology of this research uses the game 

development software Unity as the main development 

tool. Viewers can watch things outside the Virtual 

Portal with the HTC Vive Tracker as they stand in the 

area [Han et al. 2017]. The infrared sensor 

Lighthouse can sense the Tracker transmitter within 

3m3. We hope that the person watching the window 
can wear the Tracker, so the signal from the Tracker 

will be transmitted back to Unity, causing the scenery 

outside the window to move with the viewer. 

Producing a vision that matches the real situation. 

 

 
Figure 5:  Hardware integration architecture diagram 

 

The hardware HTC Vive Tracker we use replaces the 

Kinect that is commonly used to detect objects. The 

reason is that the HTC Vive Tracker is a relatively 

stable object detection device, compared to the 

unstable identification and the delay of the Kinect. It 

is a lightweight device that can be attached to any 

object with a 1/4-inch screw, so that people with no 

background in this area can easily use the technology 
and real objects. However, the Tracker's shortcoming 

comes from the fact that if you accidentally block the 

infrared rays between the Tracker and the Lighthouse, 

screen delay and lockout will occur. Moreover, the 

Tracker can only be used within the 3m3 environment 

where the Lighthouse is located. If the Lighthouse is 

accidentally moved slightly, it may also cause scene 

delays or the obstruct detection of infrared rays. 

In the virtual world of theUnity software, we used 

two cameras to illuminate each other outside the 

window. First of all, we created two sections, "inside 
the room" and "outdoor", in Unity. The medium 

connecting the two areas is the "window". In the 

second step, two cameras are set in the room, and the 

Tracker view camera is contained in the distance that 

the user can walk freely. The other camera is a 

window view camera that displays the "outdoor" 

view. The camera will ignore the surrounding wall 

and will return the A picture to the "window" B. Area 

B is used.The viewer can walk freely in the field to 

watch the scenery outside the window, and the 

scenery can also conform to the angle of view. 

 

 
Figure 6:  Connection between 2 cameras in Unity 

 

We divided the 3 square meter VR field into two 

halves. The fields of the two halves were planned to 
be area A and area B. When the user stepped into area 

A, the window looked sunny. On the contrary, when 

they stepped into the step into area B, a rainy day was 
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displayed outside the window. The viewer can move 

with their mood to achieve the purpose of adjusting 
the scenery outside the window. Relatively speaking, 

the user will also subtly learn to synchronize with the 

scenery outside the window [Han et al. 2017], and 

finally evoke the viewer's state of mind. This scenery 

will stay until the next viewer arrives before returning 

to the initial value. This adjustment of the scenery 

outside the window not only provide enjoyment, but 

also achieves the effect of not requiring verbal 

communication. The former viewer can also tell the 

next viewer's current mood. 

 

 
Figure 6:  Field configuration map 

 

There is a gradual relationship between area (A) and 

area (B). When the user moves, the weather outside 

the window can be adjusted, for example, from sunny 

to cloudy, and finally to rainy days. 

 

CONCLUSION 

 

In conclusion, this research hopes to use Viewpoint 

Tracking technology to achieve the purpose of "non-

verbal communication" and to solve the limitations of 

exhibits displayed in art galleries or museums in the 

past. Visitors can only view the works from a 

unilateral perspective. In this regard, we can continue 

to advance this perspective tracking technology. The 

user of this work "Virtual Portal" stands in different 

positions, and the scenery outside the window will 

also change, adding to the enjoyment of such works. 
Such characteristics can be used in the future in 

shopping malls or large-scale exhibitions, as a form 

of publicity for new products as part of their 

presentations, deepening the need for physical 

experience and increasing customer willingness to 

buy goods. In addition, the device can balance the 

transfer of emotions between long-distance lovers or 

relatives and friends. It can be a static portrait or a 

window to vent their emotions. 
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