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ABSTRACT 
In this paper, we introduce IN-Visible, an urban system 
that enhances the contact between people and the subway. 
IN-Visible was conceived as a two-way system that brings 
users of the subway closer to the “exterior” urban environ-
ment and, through ambient media, provides walkers-by 
with knowledge about the subway, such as timings, motion, 
etc. 
The intention is to reflect upon how, using ambient media, 
structural urban elements can have an adequate impact on 
the urban space and make that meaningful for potential 
users. 

We propose one way of implementing this idea in the sur-
roundings of one specific subway station and discuss ways 
in which the system may be generalized so as to serve other 
stations, trains and cities. 

Categories & Subject Descriptors: H.5.1 [Information Inter-
faces and Presentation (e.g., HCI)]: Multimedia Information Sys-
tems – augmented realities  

General Terms: Design; Performance. 

Keywords: Ambient Media; Urban Impact; Transportation; 
Subway; Visibility; Underground; Urban Elements; Communica-
tion; Urban Networks; Urban References; Awareness. 

INTRODUCTION 
The initial idea for IN-Visible came from the fact that urban 
activities take place within cities due to the existence of nu-
merous structures that are usually invisible. In fact, the 
growth of cities has implied the use of the underground space 
as a container for valuable infrastructures. However, from an 
urban point of view, it is interesting, if not ethical, to make 
the important structural elements which the city is built upon 
stand out in order to have an appropriate impact on the urban 
space. 

 

 
 
 
 
Being the subway system a crucial network in cities, and 
considering that its presence in the urban space is somewhat 
insignificant, we argue that it is possible and reasonable to 
enhance computationally its physical impact on the urban 
space in order to improve its relation with users. 
IN-Visible is a two-way system based on the use of ambient 
media that is intended to make the invisible visible. Essen-
tially, it will enhance the presence of exterior references, 
such as buildings or squares, inside the train, and will make 
the motion of the train perceptible at the ground level so that 
users can be better informed about subway timings than with 
the mere timetables. 

OBJECTIVES 
In the past, several projects have explored the use of ambient 
media and computation to make people aware of non-
perceivable phenomena. For example, Pinwheels [1] allowed 
people to visualize the internet information flow in real 
space. In the case of ambientROOM [2], several ambient 
media displays, such as waterripple shadow and air flow, 
were proposed in order to enhance people’s awareness of the 
background. We believe that such uses of ambient media can 
be all the more meaningful as they refer to more traditional 
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Figure 1. Ground lighting sequence 
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phenomena, namely concrete urban phenomena. In the sub-
way’s case, there are three kinds of objectives that we intend 
to reach: 
- direct usefulness in the short term: firstly, the fact that peo-
ple inside the train are able to see what’s above them at the 
ground level not only gives them concrete references and 
enhances their feeling of orientation, but also makes the ride 
more pleasant by simulating the outside world. Secondly, 
having the possibility to know through ambient media the 
subway’s timings makes the whole subway system more 
efficient. 

- indirect usefulness in the long term: the elements of the 
system will gradually become references of their own within 
the city. 

- flexibility: the system should be flexible enough so that 
it can adapt to other subway systems. Namely, implementa-
tions of the system should integrate local cultural urban ele-
ments. 

SYSTEM DESCRIPTION 
In this section, we will describe the implementation of IN-
Visible in the Boston subway system, more specifically in 
the Kendall/MIT station. As mentioned above, IN-Visible is 
composed of two parts: the interior one and the exterior one, 
whose outputs are respectively displayed inside the train and 
in the outer urban space. 
Regarding the latter, the intention is to use existing urban 
elements at the ground level and endow them with comput-
ing technology in order to represent metaphorically the mo-
tion of the trains running in the ground. Usually, sidewalks in 
the Boston area are made of red bricks, and we believe that 
our purposes can be fulfilled by turning these into computer-
activated elements that do or do not cast light according to 
the position and motion of the subway below. The idea is to 
start the lighting sequence of the sidewalk pattern (figure 1) 
before the train actually gets to that location. According to 

experiments made, it takes at least 45 seconds to go from the 
ground level to the train platform, and pay for the fare in the 
mean time. Therefore, we envision that a 1 minute and 30 
second delay should be enough for users to go through that 
whole process comfortably and still catch the train. 
The interior part of the system consists of the visualization of 
the “outside world” inside the train. The idea is to replace the 
glass windows with transparent screens that display motion 
pictures of the urban space above. As such, the feeling of 
disorientation that often affects users will be diminished be-
cause they’ll be able to see exactly in what part of the city 
they are. The video will be pre-recorded, as presently it is too 
complicated to have real-time images of the environment 
above the subway’s route. However, several versions of the 
video will be built so as to provide the user with visual in-
formation on time of the day and weather. Computer tech-
nology will collect information on the position and speed of 
the train, and use that information for displaying the video on 
the screens accordingly. We believe that this not only will 
make the ride more enjoyable (we just have to compare rid-
ing the subway when it’s in the exterior and when it’s inside 
a tunnel), but also more practical (figure 2). However, when-
ever the train enters a station or goes above ground level, the 
user should have access to the actual visual information from 
outside; therefore, since the video will only be displayed 
while the train is in a tunnel, we envision the use of transpar-
ent screens that can either display images or function as nor-
mal glass windows. 

FUTURE DIRECTIONS AND CONCLUSIONS 
Although video simulations were made and provided en-
couraging initial observations, in-loco experiments have yet 
to be made. While there is no simple way to simulate accu-
rately the proposed system, we envision that a simulation 
based on the use of projectors that cast the exterior images on 
the windows of the subway could yield positive results and 
some feedback and critique from actual users. Regarding the 
outer part of the system, simulation would require longer 
term experimentation, as it consists of an urban element that 
people would have to get used to and gain confidence in or-
der to work properly. 
We believe that in time the design we propose can be greatly 
improved so as to serve better the city it belongs to. Firstly, 
the perception of the subway in the exterior urban space can 
be optimized if not only the surrounding space of the stations 
is considered but also the space above the whole subway’s 
route (streets, squares, parks, etc). 

 

Figure 2. Video display in underground space 

Figure 3. Sidewalk patterns in other cities 
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Secondly, as mentioned previously, this system is likely to be 
adapted to other contexts other than the one we discussed 
above.  
As such, we believe that its implementation can benefit from 
computationally enhanced urban elements that have some 
meaningful relation to the local cultural and physical context 
(figure 3). Regarding the inner part of the system, the main 
focus on how to improve it consists of developing ways to 
display real-time live images instead of pre-recorded ones.  

So far, research in the field of Human-Computer Interac-
tion has mainly dealt with small and medium scale artifacts 
and spaces. We believe that IN-Visible will contribute for 
broadening the range of HCI by making it meaningful at 
extremely large scales such as the urban scale. 

ACKNOWLEDGMENTS 
We thank Professor Hiroshi Ishii, Kimiko Ryokai, Hayes 
Raffle and Amanda Parkes for their support.  

REFERENCES 
1. Ishii, H., Ren, S. and Frei, P. Pinwheels: Visualizing 

Information Flow in an Architectural Space. Ext. Ab-
stracts CHI 2001, ACM Press (2001). 

2. Ishii, H., Wisneski, C., Brave, S., Dahley, A., Gorbet, 
M., Ullmer, B. and Yarin P. ambientROOM: Integrat-
ing Ambient Media with Architectural Space. Confer-
ence Summary CHI 1998, ACM Press (1998). 

 

CHI 2004  ׀  Late Breaking Results Paper 24-29 April  ׀  Vienna, Austria 

  

 

1350


