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Abstract 

 

Exploring Spatial Interactions 

 

Ryan David Bruner, M.F.A 

The University of Texas at Austin, 2012 

 

Supervisor:  Daniel Olsen 

 

The field of interaction design is constantly shifting with the introduction of new 

technologies that allow individuals the ability to interact with or act upon an environment, 

such as installations that use motion tracking as an input device, or allowing users to interact 

with an environment with their mobile device. This shift from the interaction with 

traditional computers (static machines) to machines that react to people and environments, 

requires designers to reevaluate how these new platforms can be effectively used to 

communicate information and have a lasting affect on participants. There is a great challenge 

in the articulation of new interaction models. Many people tend to hold on to more 

traditional or familiar methods of interacting with their devices, as these new methods of 

engagement require the learning of new metaphors for interaction. How do we construct 

systems that engage and motivate people to use unfamiliar systems? The work presented in 

this report is my attempt to answer this question by exploring emerging spatial interface 

technologies. 
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Introduction 

While at the University of Texas, I explored the field of Interaction Design, focusing 

on emerging interface technologies that allow for human interaction within physical space. I 

was interested in the ways that these technologies could be used to establish a more natural 

and symbiotic relationship with people and their surrounding physical environments.  

While working with these new techniques of interaction it became clear that I 

couldn’t rely solely on usability methods common in the field of human computer 

interaction: It is difficult to test “what works” when the user has no preconceived mental 

model for interaction. Established interfaces such as web, apps, and software are easily 

testable when compared to emerging spatial interfaces like the Microsoft Kinect.1 For new 

models of interaction, I felt it more important to primarily focus on engagement rather than 

the finer details of accessibility or usability.  

 My work has two distinct problem spaces: how to engage people with new user 

interfaces within an isolated experience and how to use established media in order to 

communicate/translate data for occupants over an extended period of time– in order to 

evoke potential behavior change. Both problem spaces address a larger human question: 

How do we inspire and motivate people to with unfamiliar systems?  

Individuals are driven by their own motives, and I don’t believe that the search for a 

definitive answer to the above question is either possible or beneficial. I feel that through 

research, collaborative prototyping, and testing within the context of the project, methods 

for engagement can be uncovered. To make more meaningful experiences, I took an 

observational approach and utilized ethnographic research methods. I wanted to understand 

how people currently use the spaces they inhabit, so I undertook projects for the University 

                                                
1 The Microsoft Kinect is a depth-sensing device that reads three-dimensional space.  
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of Texas Smart Building Initiative (UTSBI) in which I looked at when and how people used 

a particular space to develop technological solutions that could help them use less energy 

within that space. Through this primary research, I was able to explore options for 

technological interventions that have an innate relationship to users. With other projects I 

took the opposite approach of observing people within a testable construct in order to see 

their reactions to a new mode of interaction. Within these safe but unfamiliar environments, 

people were able to explore possibilities. I then developed future iterations of these systems 

based on these observations.   
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Chapter 1: Isolated Spatial Interactions 

 

We can't have advances in technology any longer unless design is integrated from the 
very start. And, as well, as of efficacy, agency. We're, as human beings, the creatures 
that create, and we should make sure that our machines aid us in that task and are 
built in that same image.  

—John Underkoffler2 

 

It is unfortunate that the display technology of the computer we use has been 
designed flat…a rectangular metaphor of machine-cut paper, instead of the unflat, 
unrectangular, and infinitely multidimensional space of pure computation.  

—John Maeda3 
 

  

Since the 1984 debut of the Macintosh computer, the desktop metaphor has 

prevailed in most of our computing experiences. Since then, we have adapted to computer 

hardware/software instead of designing computing experiences to address our new physical 

and functional needs. As stated in the article From Computing Machinery to Interaction Design by 

Terry Winograd, computers were once merely considered aids in accomplishing tasks 

normally reserved to “teams of human ‘computers’”. With the advent of Desktop Machines, 

the World Wide Web, and Smart Phones, there has been a shift from mechanics to 

communication: 

 
                                                
2 Ted Talk 2010. John Underkoffler points to the future of UI.  
John Underkoffler is responsible for the HCI concepts in Steven Spielberg’s Minority Report. His company 
has developed a working prototype of the HCI concepts in the movie. This concepts are often referenced 
when speaking of spatial interactions due to the larger audience in which Hollywood films attract.  
 
3 Maeda, John. 2000. Maeda@Media. 
John Maeda is the current president of the Rhode Island School of Design and former president of the MIT 
Media 
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There will always be a need for machinery and a need for software that runs on the 
machinery, but as the industry matures, these dimensions will take on the character 
of commodities, while the industry-creating innovations will be in what the hardware 
and software allow us to communicate. 4 

 

This shift has brought increased importance in the design of these communication devices 

and has changed the role of the “non-programming” designer in the process (I choose to use 

the term “non-programming” to differentiate from a designer who also programs – as it is 

common to refer to engineers and programmers as designers.) Polymath 

designer/programmer Jonathan Harris sums up my frustrations with programming in an 

interview with Paola Antonelli:5 

Computation is very cerebral and feeling is something that happens in your body 
with all of our senses. I feel we are getting into brains and losing touch with bodies. 
Code is beautiful because you can maintain, for yourself, the illusion that you 
understand that that you have control. But this is an illusion.6 

   

Upon entering UT, I knew I wanted to work with technology to make more 

engaging interactive experiences– and to break away from the desktop metaphor that I used 

since I was introduced to my first Macintosh at age three. I found author Lev Manovich’s 

observations on the natural progression of technology revealing: “By following an interactive 

path one does not construct a unique self but instead adopts already pre-established 

identities”.7 This observation implies that we often take metaphors of interaction from 

                                                
4 1997. From Computing Machinery to Interaction Design. 
 
5 Although I graduated with a degree in Graphic Design, I first started as a Computer Science student. 
During my time as a Computer Science student, I realized; 1.) I was a terrible programmer; 2.) I was more 
interested in what you could do with a computer than in the logic of how it worked; and 3. It was difficult 
for me to work creatively while also being in an extremely logical mindset. 
 
6 2010. Video: Jonathan Harris. In AIGA GAIN Design and Business Conference: Design Reinvents. 
 
7 Manovich, Lev. 2002. The Language of New Media. 
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previous technologies when adopting new ones– from film to television; from television to 

computer monitors; from the computer monitor to the phone. This trend is evident in the 

current industry struggle in attempting to replicate the reading experience of the physical 

book on a tablet or phone. The challenge in engaging users in new technological experiences 

comes from this transition. Adults struggle with this transition – from one technology to the 

next – while children learn the conventions of the digital devices so early that they are able 

to establish congruent mental models. So the question becomes: What are people willing to 

do differently? And if that experience is pleasurable, will they adopt these new conventions? 

Manovich also observes that with each progression of media, the general trend of 

media moves “towards [the] spatialization of every cultural experience.” Manovich’s use of 

the word spatialization is interesting: at the time it didn’t necessarily indicate physical space, 

but rather the idea that computing technology has the ability to give new context to physical 

objects through additional visualization. As new technologies like smartphones and tablets 

proliferate, new experiences with space are being established. What I gained most from 

Manovich’s understanding of new media is his futuristic vision of the future, which is rapidly 

approaching: “We will carry our prisons with us — not in order to blissfully confuse 

representations and perceptions (as in cinema), but to always ‘be in touch,’ always connected, 

always ‘plugged-in.’ The retina and the screen will merge.” 8 

  

 

                                                
8 As a lover of technology, find this idea terrifying. But I also think that it is inevitable. As a designer of 
experiences, I feel it important to push technology to adapt to us instead of adapting to technology; to avoid 
the merging of the retina and the screen; to create computing experiences that change the way we interact 
with computers and content.  
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In his book The Medium is the Massage, Marshall McLuhan wrote, “We look at the present 

through a rearview mirror; we walk backward into the future.”9 I have taken this approach in 

the conceptualization of many of my projects. Instead of sequestering myself in a room, 

diligently learning how to program in order to make interactive products, I have relied on my 

training as a graphic designer to imagine the future through animation and video. The 

following two projects look at the development of interactive concepts using video and 

animation software.  

 

EARS Digital Poster 

There is a deeper connection that can be made by using normally passive technologies 

and creating an experience with which a participant can interact. The interactive firm Second 

Story started as a small team creating multimedia for CD-ROMS in the early 90’s and 

became a multidisciplinary group of designers, developers, and content strategists, creating 

large-scale interactive experiences.  

 

 

Illustration 1: Second Story: Body Collective 

 

                                                
9 McLuhan, Marshall, and Quentin Fiore. 1967. The Medium is the Massage: An Inventory of Effects. 
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In their 2009 project “Body Collective” they use a television and camera to apply virtual 

tattoos derived from the art presented in the exhibition “Making Portland: the Art of 

Tattoo”.10 Tattoo art displayed on a wall decontextualizes the experience of having a tattoo 

applied on oneself. Their project was a lasting experience that could not have been achieved 

with a static presentation. Inspired by this project, I set out to create an experience that uses 

digital media to create new context for an event. Instead of visual art, I used music as an 

inspiration.  

The event I chose was the Electro-Acoustic Recital Series (EARS), performed by a music 

group on the UT Campus that showcases new approaches to electronic music such as 

improvisation, fixed-media digital audio works, and video. After attending a concert 

performed by this group, I was reminded of Lev Manovich’s “pre-established identities”– 

the adoption of aspects of a previous technology. This group attempts to break trends 

through experimentation with technology and by creating new auditory experiences. I 

became inspired to work on a digital poster that uses multimedia to express the experimental 

nature of the group.   

Most television posters use flat screen televisions to run still, magazine-like ads. These 

televisions tend to cycle through still images of advertisements and rarely allow people the 

opportunity to interact. This negates the technological possibilities of using television 

technology as a mode of communication. The television affords movement, sound, and 

interactivity– which are ignored with the presentation of static images. By questioning the 

ubiquitous use of public television displays as static digital posters, I began the 

conceptualization of a Digital Poster that presents the TV as an interactive experience 

                                                
10 Second Story Inc. 2009. Body Collective. 
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instead of a static display; for this I explored the potentials of the relatively new Microsoft 

Kinect.  
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Illustration 2: EARS Poster: Animated Prototype 
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As spatial interactions are often difficult to express through sketches or static mock-ups, 

I chose to use animation and video software to synthesize visuals and audio into a time-

based composition. While there may be disadvantages of developing a prototype this way 

(mostly time and equipment) I felt that using animated video as a reference helped fill in the 

“in-between” aspects of a spatial interaction. Static mockups only present a single frame of 

the story–leaving the experience of movement abstract– which could cause issues in 

communication with programmers. Developing animated prototypes also give a group of 

people the opportunity to discuss and fix problems before programming. The usefulness of 

this kind of prototype also became clear when I began working with a software developer to 

produce a functional version of this digital poster. We had discussions about how a time-

based prototype helps the programmer understand how to approach the logic of the system. 

How do things happen over time? What are the transitions? How does the music align with 

the interaction? Having this animated prototype helped start the dialogue with concrete 

point of discussion.  

I also hadn’t anticipated how valuable my digital prototype would be in the development 

of the actual digital poster. As I began my collaboration, I found I had many of the assets for 

the design already finished. While there were many changes in the process of creating an 

actual prototype (most notably the interaction with the typography), these changes were 

mostly due to technological restraints that we could diagnose early on. 
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Illustration 3: EARS Poster: Functional Prototype 
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With the development of the functional prototype, the question of how the user could 

manipulate the sound using their hands shifted. Due to time and technological restraints, it 

became difficult to isolate specific functions of the hands, so we chose to limit the 

interaction variables by using only body movement as the input parameter. This restraint led 

to the concept of a responsive design environment that changes according to relative 

positioning of the individual to the television.  

The experience of working with a programmer on this project was decidedly helpful in 

that it helped mold my original concept into one with more depth and cause for future 

exploration. Technologies like the Microsoft Kinect– the device used in this prototype – 

allow designers and programmers to quickly prototype and to change visual and textual 

context within a given space. Bringing environmental input into the design equation begins 

to bridge the gap between physical bodies in physical space and the computers that help 

facilitate this interaction.  
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Collaborative Whiteboard 

 

Illustration 4: Microsoft LightSpace Table 

 

The EARS Poster dealt with an experience based on single task. How would the 

interaction with computing technology in a three-dimensional space differ if there were 

specific tasks the user needed to accomplish? The Microsoft LightSpace table intrigued me 

with the potential of a more expansive three-dimensional working environment and raised 

questions about how this way of interacting could benefit us.11 The Microsoft researchers 

speak of a future of “device-less augmented reality” in which there are no screens or headset 

components, but instead, where the entire environment can become interactive.  

This computing environment won’t be limited to the metaphor of the desktop and will 

instead be defined by people’s intuitive actions and how this way of computing could be 

used as a collaborative working environment. In this case, I adopted the “whiteboard” 

                                                
11 Microsoft Research. 2010. Microsoft Lightspace. 
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metaphor, a common approach to working collaboratively. I chose to continue where this 

video leaves off and to look at a useful application.  
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Illustration 5: Collaborative Whiteboard: Animated Prototype 
  



 
16 

  While my animated prototype did present a new way of interacting with a computer 

in a broader physical space, it ended up creating more questions than answers. While 

designing the animated prototype, I didn’t think about who would be using this device or the 

context in which it might be used– an oversight on my part. Without a greater understanding 

of the context, the limited and specific scope of a digital whiteboard made it difficult for 

people to see how this type of technology could move toward anything else. The issue of 

context did not come up with the EARS Animated Prototype, as the project was more about 

exploring and didn’t require the user to do anything specific. With the interactive whiteboard 

prototype, however, I was addressing both specific tasks and functionality with a drastic 

change in how people interact with computers. In a second iteration for this project I 

decided to look more deeply into several use cases for this type of technology. By reframing 

the problem with the questions “Who uses this and why?” I was able evaluate this new 

interaction type on the basis of need instead of limiting the metaphor to a whiteboard.  
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Illustration 6: Collaborative Whiteboard: Personas 
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Illustration 7: Collaborative Whiteboard: Flowcharts (2 of 9) 

 

 



 
19 

In addition, I looked at how one might alter the physical actions we currently use within 

the desktop metaphor. Instead of selecting something and dragging it to the trash/recycle 

bin, one could pick up the object off the wall or table, crumple it up as if it were a real 

document, and throw it into an actual trash can. This literal translation of the desktop 

metaphor seems obvious, but in a potential “projected environment” you could walk over to 

the trash can and see what you had thrown in there. With the existing metaphor one must 

double-click to open a trash can. By eliminating this step, the interaction between the 

physical and virtual environment loses one step of separation– getting close to a more 

seamless interaction with technology– or, one step close to Manovich’s merging of retina 

and screen. 

 

Z’Music + Kinect Co-Lab 

When working with animated prototypes – as they not only promote but exist in 

idealized situations – it is difficult to judge what would really work for users. By enrolling in 

several classes in the School of Information, I was able to better understand human-

computer interaction from an analytical and theoretical standpoint. While I had always had 

the user in mind when creating my prototypes, my process did not always utilize functional 

prototypes that I could test. The Z’Music system was a collaborative class project that 

examined users’ behavior through an interactive music interface, which enabled the 

manipulation of various musical sections in a musical composition. Instead of working on a 

functional product that required users to do particular actions, we decided to keep the 

project abstract in order to examine what was natural for people to do when they were given 

no particular task, thus enabling us to evaluate natural and intuitive body movements and 

gestures within a three-dimensional space. In fact, we did not give the users any tasks other 
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than to “play” with the system. The interface provided participants with visual and auditory 

feedback based on their hand and body gestures and location in the physical space. We did 

not model the system on an instrument in which a person’s actions resulted in sound; 

instead we viewed it as a music mixing program that allowed the participant to isolate 

specific instruments within a composition. We selected Music for 18 Musicians by minimalist 

composer Steve Reich, so as to take advantage of the layered and repetitive aspects of the 

piece.    

 

 

Illustration 8: Z’Music System 

 

We tested Z’Music in a classroom with no distractions for the participants. The research 

team was able to watch, record, and take notes on particular aspects of the participants’ 

behavior. Without giving any explicit instructions, we asked the participants to interact with 

the system. 
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We decided early on that we wanted to make a music system in which the participants 

could make “mistakes”– a mistake being an interaction that causes an unsettling and 

inharmonious music combination. To provide a more positive experience, we needed to 

allow for only harmonious audio feedback. What we found during our user testing was that 

people desired a more “one-to-one” relationship between body movement and audio 

feedback. As a participant said, “It’d be cool to be able to select one of the colors. I’m trying 

to grab it.” Metaphors like grab, move, or select were common amongst all participants.  

Our system didn’t produce sound based on participant movement, but instead modified 

a particular instrument in a larger composition. We felt that the visual audio feedback was 

clear – move to a different zone and get a different sound – but we also made this system 

purposefully abstract in order to see how people would react. However, based on our user 

studies, there is a level of abstraction in which people are willing to interact and among 

participants there were definite issues in the latency of this realization: “I’m not sure if I’m 

supposed to be creating a song or just affecting a loop as I move around.” This desire for 

instant feedback was understandable. For future design modifications, we felt it would be 

necessary to provide this instant music feedback based on movement– a balance between 

music manipulation and generation.  

Finally, the testing environment of an empty classroom troubled people. People wanted 

to know if they were doing something correctly; they wanted to do the task well and few 

were unable to enjoy the experience of using the system out of fear of not doing well. This 

made me question the testing of spatial interactions out of context, and this became even 

more salient when compared to people’s reactions at the Information School Technology 

Showcase. In that context – an open and busy hallway – people were enthused, asked 

questions, and were more collaborative when using the system. They helped each other find 

interesting interactions within the system. While the way in which we initially chose to user 
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test had its merits, spatial interactions have and need a larger canvas that allows for more 

collaborative use. We continued to refine the system and our next testing environment was 

the UT Visual Arts Center, where the 2012 MFA in Design Exhibition was held. 
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Illustration 9: Kinect Co-Lab 
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This second iteration, the Kinect Co-Lab at the MFA Exhibition addressed an 

experiential problem with Z’Music: participants didn’t know how they fit within the system 

and didn’t know what they were able to do. To solve this issue, we chose to provide 

motivational cues. One cue was to show an abstract representation of the participant in the 

form of a “point cloud”; we used the Kinect’s ability to take input from one angle and 

manipulate that data to present at another angle, projecting an image of the user as if they 

were looking into a mirror, thereby giving the participant an understanding of how they fit 

within the experiential canvas. Another observation from our user tests of Z’Music was that 

people didn’t feel like they knew where to start. Thus, with this iteration, we used the 

abstracted representation to prompt people, and interaction became a joyful experience. 

From our observations, it appeared that people understood that they were to explore the 

system instead of doing a particular task. We had hypothesized that the point cloud image 

would draw people closer in an attempt to understand how the system was producing the 

imagery. When I asked people what drew them in to touch the wall, one answer was they 

wanted to “touch their own hand”. The most common answer, however, was that they saw 

others using the system and wanted to join them. This communal experience of using the 

system provided some interesting outcomes, such as hugging each other, touching hands, 

and dancing. We had not planned for such interactions, as none of this could be assumed 

from our previous user test. We then used these observations to help build upon what we 

had. We also learned that testing these iterations in a public space provides a much greater 

context in which to revise and reframe further iterations. 
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Chapter 2: Technological Intervention  

The work in the previous section looked at interaction within a fixed canvas, and the 

projects were experiments to better understand human-spatial interactions. The projects in 

this section look at spatial interaction from the viewpoint of technological interventions in 

space with the goal of behavior change. All of these projects were completed while working 

for the University of Texas Smart Building Initiative (UTSBI). Involving an interdisciplinary 

team made up of students and faculty from Design, Architecture, Computer Science, and 

Information Studies, UTSBI’s core goal is to curb energy usage within Sutton Hall. This was 

to be accomplished through two forms of technology: 1) the installation of energy meters 

that provide data from each plug in the building at a localized level, and 2) interactive media 

that visualized the energy data. 

 

The CURB App 

When I first joined this project, the meters that enabled us to isolate each room’s real-

time energy use had been installed and the decision to create a cell-phone app had already 

been made. As a visual designer, my role was to help create the look and feel of the app. As 

the project evolved, I assumed the role of interaction designer as well—developing the 

wireframes and proposed functionality as well as the visual design.  
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Illustration 11:    Curb Application  

 

CURB began as a general app to view the data of the building, but changed into a 

“Check-In” application in which people could check-in to rooms that they frequented within 

the building. Based on averages of the rooms that the occupant checked into, the rooms 

would be given an energy score. This score, calculated daily and based on the amount of 

energy used in that room compared to an efficiency goal derived from the previous year’s 

energy consumption, was presented as a percentage grade, e.g. 85% or 55%. A color 

continuum, from red to green, was used to signify how rooms were performing: As room’s 

efficiency went up, the color would change from red to orange to green. This color shift was 

also used in the visualization of the energy data in the form of a graph. Assuming that the 

occupants using the app were contributing to the success of a particular room, CURB would 
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also give the app user/building occupant virtual incentives (badges) for checking in as well as 

being in rooms that were performing well. 

The application was completed near the end of the 2011 spring semester and, as the idea 

to make the app into a check-in application came late in the process, we did not have enough 

time to design and develop a comprehensive system with occupants’ engagement in mind. 

Instead, the success of this app relied on the adoption and continued use by interested 

building occupants. Despite an effort to educate occupants about the overall program and 

the availability of the app, very few occupants used it.12 While the ability to see the energy 

data was novel, the app was just one more thing for busy students and staff to interact with. 

Furthermore, those with little interest in energy consumption and sustainability could easily 

overlook the whole project.  

 

Rethinking + Reframing 

We needed to rethink our methods for engaging building occupants. Looking at an 

existing precedent by Lucid Technologies was helpful. Lucid had developed a dashboard 

system which monitored entire building energy usages, and had partnered with Campus 

Conservation Nationals, a national competition involving schools that had adopted Lucid’s 

dashboard system and technology.13 Lucid Technologies primarily focused on spaces where 

people live (dorm rooms) or what we viewed as private or personal space. Even the larger 

campus-wide initiatives, which indicated some level of community building, still consisted of 

personal or private spaces. This was in strong contrast to our efforts, which were looking at 

public spaces.  

                                                
12 We also found it difficult to maintain the functionality of the app with technical difficulties both from the 
servers that were streaming the live data and from the platform in which our app was built.) 
13 Lucid Design. 2011. Compete to Reduce: Campus Conservation Nationals. 
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Lucid also primarily used competition as their method for behavior chance, which 

involved an annual, three-week long competition that pitted campus dorms against each 

other, as well as universities against other universities. The logic for this was based on the 

incentives—both bragging and economic—for those teams of students. For us, this model 

of team-building was much more difficult. Sutton Hall is made up of seminar classrooms 

and a few architecture studios. Although CURB contained some level of competition (one 

could achieve different levels, such as a mayor, with more badges), it had difficulty isolating 

individuals within the larger system in order to provide individual rewards because of limited 

access to specific GPS data from smart phones. And without the almost “natural” self-

organization of dorm floors or buildings, it would have been hard to utilize competition as a 

motivator. 

It is my opinion that competition, although often effective, is not a lasting form of 

motivation. What happens when people are tired of playing? What if people aren’t interested 

at all? We backed up a bit, breaking down the steps a little more, and realized our research 

was really focused on how to implement technology in public spaces in a way that creates 

awareness of energy use and could, in turn, change behavior. By reframing the question 

from, “how do we change behavior” to “how can we inform occupants,” many new 

approaches in data visualization could be implemented and tested, and we began to look at 

the occupants themselves. In order to better understand the occupants of the building and 

our role in intervening within the space, we conducted formative user studies, ethnographic 

studies, and summative user studies.  

In his book, Exposing the Magic of Design: A Practitioner's Guide to the Methods and Theory of 

Synthesis, Jon Kolko describes methods of framing projects through temporal and semantic 
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zooms.14 Ray and Charles Eames’s film The Powers of Ten examines the existence of humans 

from far reaches of the universe to the minute detail of our molecular structure, inspired 

these methods.15 We utilized a similar methodology by looking at the information space of 

Sutton Hall on a continuum of those not interested in sustainability and energy data to those 

who are extremely interested and want to know the fine details of the data collected. By 

framing the work of the UTSBI on a continuum of interest, the UTSBI team was able to 

explore specific levels of information with different goals and methods of communication 

with occupants. With this framework in place, I began to look at ways to digitally intervene 

within the building to reach the largest amount of people. This digital intervention would act 

as a gateway to more detailed information via a website. 

 

Questioning Form 

My original inclination for a digital intervention was to find a way to share the building 

data in the form of an interactive installation, similar to my EARS and Z’Music projects. I 

have long admired the work of Aaron Koblin, leader of the Data Arts Team in Google’s 

Creative Lab. Koblin has a knack for turning complex data into artistic, functional, and 

emotional compositions. I was inspired by his eCloud, an interactive installation installed in 

the San Jose International Airport in San Jose, CA.  

 

 

 

                                                
14 Kolko, Jon. 2011. Exposing the Magic of Design: A Practitioner’s Guide to the Methods and Theory of 
Synthesis 
15 Ray & Charles Eames. 1977. The Powers of Ten 
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The eCloud is a dynamic sculpture inspired by the volume and behavior of an 
idealized cloud. Made from polycarbonate tiles that can fade between transparent 
and opaque states, its patterns are transformed periodically by real time weather data 
from around the world.16  

 

 

Illustration 11: eCloud Installation 

 

This installation turns weather data into a sculptural form that engages the transitional 

space of the airport. Hundreds of liquid crystal panels hang from the ceiling– each with the 

ability to be individually controlled – turning panels from opaque to transparent, based on 

real-time weather data. Projects like the eCloud demonstrate the uniqueness of a permanent 

installation with a purpose. I see the visualization of energy data similar to the visualization 

of weather patterns in that they are very complex; and everyone does not easily understand 

this complexity of the data. The difficulty of abstracting data in public spaces is that it needs 

to be easily understood in order to educate viewers. It is difficult to make an interactive 

                                                
16 Goods, Dan, Nik Hafermaas, and Aaron Koblin. 2010. The eCLOUD. 
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project timeless as well as accessible, but as Koblin demonstrates with this work, it is a real 

possibility. 

When creating the CURB app, an interactive touchscreen was installed in the north 

hallway of the ground floor. This screen displayed a modified view of the application. Due to 

technical problems with the software, this screen was rarely used, but its placement seemed 

ideal for a much more engaging installation, like Koblin’s eCloud. Instead of rushing towards 

a particular idea, however, I made a conscious effort to withhold judgment until adequate 

research of the space and the occupants were completed. I began to research Sutton Hall in 

hopes of justifying an installation. 

  

Research 

I began my research by directly observing how the building occupants used the space. 

While there were some obvious usage patterns, such as going to class, using the lab, and 

working the studios, how people engaged with those spaces was unclear. The research below 

is a documentation of my observations of occupant foot traffic, both quantitative and 

qualitative.  
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Illustration 12: UTSBI: Research Poster (2 of 3) 
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Illustration 13: UTSBI: Research Poster (3 of 3) 
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With this research, I had been questioning whether an intervention that was present in only 

one part of the building would get enough attention to engage occupants. I found that the 

main entrance (from the north) had the most foot traffic.17 However, 75 of the 137 people 

who used this entrance passed through the building to the other side. Nearly all of those 

who traveled through the other entrances (West, East, and South) went into the building and 

stayed, and most of these occupants took a staircase closest to their entry point. I concluded 

that a fixed intervention that was centralized within the building would not engage a large 

majority of occupants on a daily basis. While observing the foot traffic, I also observed 

occupant behavior. One constant was that people who were obviously regular occupants 

would enter the building with purpose – meaning they would go straight for a classroom, 

elevator, or staircase – paying little attention to their surroundings. Only a few people 

seemed to be observing their surroundings; and those people didn’t appear to be occupants, 

as most would leave the building or meet a colleague. I felt it safe to say that these 

individuals would not spend enough time in Sutton Hall to make a lasting effect on energy 

consumption. 

 

Concept 

Based on the research and observations of the space, I began to sketch potential ideas 

for an intervention that was both modular and omnipresent as the best way of informing the 

largest number of building occupants. While many of my concepts presented below do not 

completely conform to these two criteria, the concepts rely upon observations within my 

research. These ideas that do not conform to the criteria could be utilized at a later time, 

pending the evaluation of the one intervention I would be proposing: the LED display. 

                                                
17 The design/layout of the building encouraged this.  
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Through discussion with the other members of the SBI team, we determined that due to 

its modular nature, an LED display that communicates through the use of color was best: it 

would enable us to test the effectiveness of the device without any permanent change to the 

infrastructure of the building. The color of the LED lights within the display would 

represent how well a room was performing with the same red to green color spectrum that 

was used in the CURB app. 

 

 

Illustration 14: BoEl 

 

This idea of an ambient monitor itself isn’t anything new; other similar products exist 

within and outside of the market. Such projects have been described by the Static!, a group 

of researchers from the Interactive Institute in Sweden.23 Most similar is the BoEl project 

where color-changing lights would be placed near the windows of an apartment building, 

allowing outsiders to see who in the building is using the most or least amount of energy.24  

In terms of this issue of community, I found this Static! example unique: it attempts to break 

specific paradigms of energy use by making this information transparent within the larger 

community– a subtle approach in establishing a sense of competition. Although seemingly 

identical to my proposed LED Display, this project examines the potential intervention 

within living spaces—where the UTSBI is examines public spaces. Since occupants do not 
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“own” the spaces they inhabit, creating a sense of competition based on ownership is 

difficult. Instead, our approach looks to instill a sense of personal competition to do better. 

In a survey given to building occupants, we found that while 100% of them would be 

willing to adopt a public conservation tactic introduced to them. Almost all of them take 

steps in conserving energy. However, there was no consensus on how much energy was 

actually being used within the building; with almost as many people thinking that air-

conditioning was the least efficient as those who thought it was the most efficient. This lack 

of knowledge helped reinforce my LED Display concept as a gateway into the energy data– 

giving occupants an easy language in which to understand how rooms are performing. 

A recent addition to the US market is the 2011 Nest Thermostat that learns from user 

interaction and common patterns of use —which eventually allows it to function without 

direct user.22 This self-learning system negates the complex programing features common to 

most thermostats that frustrate many home owners while also enabling energy conservation. 

Compared to Nest, our Room Panel LED Display has flipped the logic– with the user 

learning from the display. Our display has to work in a public space where money saved and 

energy efficiency, in general, are not the immediate concerns of (or directly reward to) the 

individual occupant.  
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Illustration 16: UTSBI: LED Display 
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Final Prototype 

 The final prototype shown above had been modified from my original prototypes to 

be placed in the rooms instead of outside each room. This was for practical reasons of 

implementation, but also to help expose occupants to energy information while spending 

time in a particular room– instead of only when entering. Hardwired into the building’s 

Ethernet, each light received live data that can be compared to a goal rate of energy 

consumption. When a room is using more energy than the goal rate, the color displayed is as 

orange; indicating that this room is using too much energy. If blue, the room is performing 

within the goal rate of energy use. This two-color language is less ambiguous than a color 

spectrum, which allows for simple understanding of the energy in any given room. 

 

Illustration 16: UTSBI: Website 
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 Each display will have a 2-D Barcode placed underneath the device that will direct an 

occupant who is eager to learn more about the room’s energy data to the SBI Website. The 

site takes data from the energy monitors– giving the occupant the same access to the data as 

the SBI Team. Soon, the website will also boast dynamic data visualizations that allow the 

occupant to look at a detailed visual account of this data for both the particular room they 

are in or information about the entire building. This access to more detailed information 

allows the occupant to engage with the system as much or as little as they desire. It is our 

hope that the LED Display acts as a gateway– to entice interest in the project and how to 

live more sustainably in the building. These displays are currently being installed at the time 

of this writing. After installation, we will be able to test if the intervention does, in fact, help 

influence behavior in Sutton Hall with both qualitative and quantitative methods; with 

interviews and analysis of the energy data. The SBI is fortunate in its ability to use the data 

collected by the energy meters as a way to test the usefulness of the intervention, as many 

studies in Sustainable Human Computer Interaction do not have the opportunity to test on a 

long-term basis with adequate data.18 

 

 

 

 

 

                                                
18 DiSalvo, C., Phoebe Sengers, and Hrönn Brynjarsdóttir. 2010. Mapping the landscape of sustainable 
HCI. 
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Conclusion 

My graduate school experience has given me the opportunity to explore broader issues in 

design. Both problem spaces presented in this report have helped me mature as a designer 

by giving me the opportunity to explore several frameworks of Interaction Design. Before 

graduate school, I had primarily worked alone or with small teams within the same 

profession. At UT I was fortunate enough to work with Architects, Software Engineers, 

Information Specialists, etc. This experience has brought a newfound appreciation for 

collaborative design– as most of my projects contain aspects out of my personal expertise. 

While my design interests remain broad, I feel that my understanding of an iterative design 

process has made me re-think my future as both a professional and educator.  

I will be continuing to explore ideas of spatial interaction as presented in Chapter 1. As 

spatial interaction becomes a more common way to interact with computes, I feel further 

exploration needs to be done in order to understand new ways of using this mode of 

interaction. As many of my projects were experimental and designed to help answer 

questions instead of practical solutions, I feel that working on more pragmatic applications 

will help in building my professional repertoire. With the opportunities I had at UT to 

experiment, I feel confident in moving forwarded into new territories of Interaction Design.   

As this paper is being finalized, I am working on a collaborative design workshop in 

which students must work as teams to build a web page for the Design Division at UT. I feel 

the educational benefit of working with both other designers and professionals from other 

disciplines is underrepresented in design education curriculum. It is my hopes that in my 

future teaching opportunities that I am able to reach out to other disciplines within the 

university to help establish an environment in which students’ gain experience working with 

others. I was able to move within disciplines in my coursework as well as outside 
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collaborations. To me, this experience was the most defining befit to my design education at 

the University of Texas.  
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