
 

Imisphyx V: An Interactive Tabletop 
Novel Using Reactivision and the TUIO 
Library in Processing

 

Abstract 
Imisphyx V is a tabletop installation that uses 
reactivision and the TUIO library in Processing to 
experiment with non-linear storytelling techniques [1, 
2]. The audience is able to trigger a series 
of conversations between an ensemble of characters 
using a set of glass disks printed on the underside with 
unique TUIO fiducial markers. The conversations are 
not indexed chronologically, and can be called in any 
order. This system also hints at the possibility of further 
textually augmenting the dialogue, layering each raw 
conversation with the nuances of character and 
behavior that reinforce or belie it. In this way, the 
system would dissect and re-construct the traditional 
novel, allowing an audience to gain as much or as little 
insight into the mental state of each character as is 
desired. The ultimate goal was to explore the 
presentation challenges for large quantities of text, and 
to establish a framework for other authors who would 
like to provide a different entry-point into their work, 
without abandoning the written word as an art form.  
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Introduction 
The digital age, in many ways, has been a relentless 
siege upon the written word. With so many new forms 
of interaction that make use of our whole bodies and all 
five senses, the idea of limiting an experience to one’s 
eyes traveling across a series of symbols, abstracted 
and stripped of any real participatory quality, seems 
quaint to some, and enormously wasteful to others. In 
our endeavor to create more immersive art, we 
sometimes forget that there is still real power in good 
writing, and that at times, the imagined reality we 
construct for ourselves based on a piece of literature is 
every bit as immersive, if not more so, than anything 
we can construct with modern technology.  

One of literature’s most valuable qualities is that it 
allows us to make immediate and vast shifts in 
perspective that are either impractical or impossible in 
the physical world around us. Using scenic exposition, 
we can quickly acquire environmental context, and 
selecting one narrator over another can instantly turn 
an entire story into truth, lies, insanity, an epic 
adventure, or a total snoozer. Written dialogue lets us 
see a conversation that normally occurs over time 
presented as a compact unit in space, allowing for 
reflection that doesn’t necessarily happen when people 
speak their thoughts aloud. And we can augment that 
dialogue simultaneously with what’s going on inside a 
character’s mind: insights that we can never know 
about a person standing beside us. It’s often said that a 
picture is worth a thousand words, and that’s incredibly 
true; of equal truth is that altering one word out of a 
thousand can suddenly lead to a dramatically different 

picture—twisted, adulterated, brightened, obfuscated—
whereas one different pixel or brushstroke in an image 
will usually do very little to alter its description. Such is 
the power of words.  

Authors have continually searched for new ways to 
wield this power over perspective. Famous examples 
include James Joyce and Virginia Woolf, whose works 
tried to capture the dreamlike shape-shifting of 
conscious and subconscious thought. More recent 
examples include the popularization of choose-your-
own-adventure stories—tales with multiple outcomes 
that hinge on a reader’s choice at each dramatic 
turning point. The computer has become a powerful 
platform for endlessly branching narratives, since it 
allows for pathway tracking far beyond what the human 
mind can sanely process. And yet, it seems as though 
there are remarkably few ‘interactive stories’ that really 
utilize computational power to once again push the 
envelope and meddle with literary perspective, rather 
than just prompting a reader to ‘choose A or B’. 

This project was an attempt to create a text-based 
digital interaction that moved readers through levels of 
perspective instead of through a plot over time.  

System & Concept 
I built an interactive table that uses an infrared camera 
to track fiducial markers on a semi-opaque plexiglass 
surface. Simultaneously, a projector displays an image 
that reacts to the presence and geometry of each 
marker. The reactivision computer vision framework is 
used to track the fiducials, and sends OSC signals that 
can be read and interpreted by any number of 
programs. Here, I used the TUIO library for Processing 
to receive the signals and draw the resulting projected 
image—in this case, lots and lots of text. 



 

A set of glass disks printed with fiducial markers 
represented five characters from an original novel that 
I am currently writing, entitled Imisphyx, or A Story for 
the Taking. Readers can select up to three of the disks 
and place them in slots on the tabletop, much the way 
a director might position actors on a stage. For every 
combination of characters, the reader is presented with 
a dialogue, stripped of any context. The conversations 
can be read in any order, repeated and sequenced as 
the reader tries to figure out what is happening. 
Ultimately, the goal was to include rotational tracking 
for each fiducial marker, transforming every character-
disk into a knob-like device. By turning the knob, a 
reader could begin to reveal the internal thoughts of a 
character during each conversation, their physical 
actions, position in space, and any number of other 
details. This essentially allows the reader to shift the 
point-of-view from first-person to third-person and 
from limited to omniscient at their own discretion.  

The TUIO library makes calculating the angle of each 
marker very simple. However, because of time 
constraints, I have not yet been able to a) compile and 
format all of the text to be used, b) include code for 
drawing the text to the table, or c) appropriately attack 
the design challenges that come with trying to 
dynamically display large quantities of text (and at 
less-than-optimal resolution). Nevertheless, with an 
extended timeline, there is nothing to say that the 
complete system described above could not be built.  

 
 
 
 

Camera, Projector, and Illumination 
A modified Sony Playstation 3 Eye camera was used to 
capture an infrared image of the plexiglass surface. 
Tracking was done in infrared to avoid any noise that 
might be caused by the bright visible light of the 
projector. Two infrared lamps provided extra 
illumination, and were angled such that the light 
reflected off of the inside walls of the table. This 
reduced glare in the camera image and improved 
fiducial tracking as a result.   

The projector was a Casio SLIM wide-angle model, 
chosen because it would project cleanly at a very short 
distance, thereby allowing it to be housed within the 
volume of the table. A mirror was positioned opposite 
the projector at a distance of approximately 1.5’ and an 
angle of 55 degrees from horizontal. This allowed the 
projector to remain in its default orientation (to avoid 
overheating), and still throw an image onto the 
underside of the plexiglass. Some keystoning was 
required to produce an image that was square.  

The camera was positioned in line with the lens of the 
projector and pointed into the mirror, so that it could 
capture the entire surface of the table without 
interfering with the projected image. This set up led to 
some image distortion along the front-edge of the 
table, but not enough to cause significant fiducial 
detection problems. 

 



 

 

 
 
Figure 1 & 2: Early conceptual illustrations for the interactive 
surface. Figure 1 (left) shows a character disk rotated to 
‘introspective’ mode (knob turned to the right), where a reader 
might hear Kasimir’s thoughts. Figure 2 (above) depicts two 
characters both set to ‘dialogue’ mode (knob set to midnight): 
a situation which would cause them to engage in conversation.   

 
 

 
 

 



 

Table Construction  
The table was acquired from a Carnegie Mellon 
University robotics research lab that was using it to 
record movement patterns. The frame is built from 
several lengths of steel beam (Figures 2 & 3) and 
fastened with custom hex socket screws. A plexiglass 
panel rests in the grooves of the top four beams, 
forming the surface of the table.  

As the research lab was only using the table to record, 
the table required some re-tooling to support 
projection. A wood panel placed on the bottom level of 
the frame served as a platform for the projector, and 
the positioning of the beams was adjusted to allow for 
the mirror to sit at the correct angle.  

The plexiglass surface had been covered with a sheet of 
white vellum to improve fiducial tracking, but the 
material proved too thick, both to display an image 
projected from beneath, and to reveal the fiducials 
once the camera had been repositioned lower in the 
table. After some experimentation, tracing paper 
proved to be the optimal opacity for both the camera 
and the projector.  

Large foam core panels were used to block natural light 
from the inside of the table, and to improve aesthetics.  

Code & Calibration 
The reactivision framework was used to detect which 
fiducial markers were present on the table at any given 
time, and produce OSC signals corresponding to fiducial 
descriptors such as ID, x/y position, and rotation. The 
TUIO library in Processing harnesses these OSC signals 
and converts each detected fiducial into a ‘TUIO object’ 
that can then be drawn in a sketch and manipulated via 
code in the same way as any other object class. All  

 
Figure 3 (above): CAD drawings of the table frame and the 
lengths of steel beam used to create it. The middle horizontal 
beams were oriented differently than shown in this figure, in 
order to allow for the correct placement of hardware. 

Figure 4 (below): The inside of the table, showing the angled 
mirror, as well as the projector, camera, and computer.  

 



 

 

 

Figure 5 (above): An example of one of the conversations 
that takes place when two or three characters are active on the 
table. Each conversation dealt specifically with the limits of our 
perception of others.   

 

aesthetic graphics were drawn on top of this object 
class. The text was displayed within a textArea created 
using the controlP5 GUI-building Library. 

Since the camera and projector were slightly offset 
from one another, aimed into an angled mirror, and 
subsequently keystoned, some extra calculations were 
required to align the projected processing sketch with 
the real position of the fiducials according to the 
camera. I used a piece of bilinear interpolation code 
written by Professor Golan Levin to accurately map my 
artwork onto the positions of the glass disks.  

Content 
The text displayed was a series of conversations 
between an ensemble cast of characters in my novel. 
Each conversation was extracted from the original 
manuscript and stripped of all narrative context, i.e. 
there are no actions, no ‘he said’s, and no description 
of emotion or thought.  

In places where a significant amount of time passes 
between one character speaking and another, an 
ellipsis [“…”] was inserted to make the reading 
experience easier.  

Conversations were selected based on how well they 
(1) added new information about the overarching plot 
of the story, (2) revealed one character’s perception of 
another, (3) referenced the theme of shifting 
perspectives, (4) were written, stylistically.  

These formatted conversations were then saved as 
text-files named according to the TUIO object IDs of 
the characters involved. For instance, if the characters 
Hale (fiducial 0), Fade (1) and Miyuma (2) were 
conversing, the file name would be “0_1_2.txt.” These 



 

are easily called in a for loop, loaded into a string array, 
and displayed in the text area. It is worth noting that 
the file “0_1_2.txt” and “2_1_0.txt” (or any other 
arrangement) contain the same text. “999” was used to 
denote situations where fewer than three characters 
are on the table, as in the situation “999_3_4.txt.”  

 

 

Figure 6 (above): Photographs of the tabletop in action 
during the Interactive Art & Computational Design exhibition.  

Exhibition 
I completed the work described as my capstone project 
for the Spring 2013 Interactive Art and Computational 
Design course at Carnegie Mellon University, taught by 
Professor Golan Levin, head of the STUDIO for Creative 
Inquiry. An exhibition of these projects took place on 
May 2nd. Both internal and external guests were invited 
to interact with the projects and give feedback.  

Comments on the table were generally very positive. 
Many people enjoyed the aesthetic appeal of the 
glowing table with bright colors, and the way the glass 
disks felt in-hand. I found that the majority of the 
audience felt motivated to read the text, and really 
liked the proposed concept of diving deeper and deeper 
into a character’s psyche, even though that part of the 
experience is not yet implemented.  

However, it also became clear that the image quality 
didn’t quite allow for the small font sizes I used, and 
people spent too much time squinting against the 
bright light of the projection. There also seemed to be 
slightly too much text on the screen, and people were 
often uncertain what different blocks of text meant, and 
how they related to one another.  

Discussion 
How to properly display and position large quantities of 
text is an issue that I have not yet resolved, but one 
that desperately needs an innovative solution, given 
limited screen real-estate, a minimum font size, and 
my future plans to add even more text. Given more 
time, I would begin to experiment with type, font-size, 
color-coding, attribution (whether with labels, lines or 
bubbles) and kinetic type.  



 

Meanwhile, significantly more work would need to be 
done to turn this prototype into a framework that could 
easily be used by authors to display their work. 
Currently, I had to manually select and format dozens 
of passages for what amounts to a very short 
experience. A full novel presented this way would 
requires hundreds or thousands of text files. In a 
sense, I had to completely alter my writing process in 
order to fit the confines of the system. While writing is 
an art that can (and should) mold to many 
technologies, the sheer quantity of extra work needed 
to create a story in this format would undoubtedly 
inhibit most people from trying.  

Given the conversations I had with guests at the 
exhibition, I would also like to run user tests to 
understand exactly what people want to know about a 
character when they walk up to the table and begin 
reading. By better comprehending readers’ experiences 
and expectations, I can better hone the table to present 
the compelling information in the right sequence.  

Conclusion 
In my mind’s eye, I’d envisioned this piece as a 
replacement for an old living room cliché: the coffee 
table book. Instead of sitting down and rifling through 
old magazines or pretentious hardcover volumes about 
Impressionists, we could put our mugs down on glass 
coasters and watch a story unfold right before our eyes. 
It’s one part conversation piece, one part game, and 
one part quiet introspective moment.  

The table in its current incarnation is a long way from 
being ‘the future of the book’. However, the framework 
has proven engaging enough to provoke thoughtful 
discourse about everything from Shakespeare to 
interface design, and that is already a great sign. I 
hope that, as interactive literature continues to 
develop, writers continue to meddle with the impact of 
perspective in their work.  
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Imisphyx V is, as the name suggests, the fifth 
incarnation of the story Imisphyx, each using a 
different type of interaction to toy with the idea that a 
story is only what you believe it is—that no character is 
experiencing the same story, and no reader is either.  
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