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ABSTRACT 
This paper presents IWILL: An interactive installation which 
helps create awareness about energy conservation. The name 
IWILL is derived from the phrase “I will...” which typically 
denotes the beginning few words of promise or a resolution. 
Drawing inspiration from this basic human behavioral trait and 
integrating such a kind of behavior with an engaging and 
immersive experience through the use of interactive 
technologies, we propose to create a space where messages about 
energy conservation are delivered in a novel and efficient manner 
with greater retention factor in the user’s mind that makes him 
resolve to do his part in conserving energy in his daily activities.  

This paper also highlights the design process followed in doing 
the same with a special emphasis on building a high-fidelity 
prototype which was tested on-site with actual users. This in turn 
gave valuable observations and insights on the success as well as 
shortcomings of the design and helps us further the scope of 
using such a technology in other relevant contexts in future.  

Categories and Subject Descriptors 
D.4.7 [Operating Systems]: Organization and Design – 
interactive systems, real-time systems and embedded systems.  

General Terms 
Design 

Keywords 
Energy Conservation, Interactive Installation, Tangible 
Interaction, Hardware Prototyping 

1. INTRODUCTION 
Energy is one of the intrinsic entities that fuels the sustenance 
and growth of this world. It has far-reaching consequences in 
terms of economy, polity and environment. It is the backbone of 
all technology. The most common energy generation methods 
rely on fossil fuels. However these kinds of fuels are generated 
over millions of years and are difficult to replenish. They are 
non-renewable. With the growth of the economy, the demand for 
energy has grown substantially. India is presently the sixth 
largest producer of electricity which accounts for 4% of the world 

annual production. India is also the sixth largest consumer of 
electricity accounting for 3.5% of the world consumption [1]. In 
such a scenario, efficient use of energy resources and measures to 
conserve them assume tremendous significance to prevent 
wasteful consumption and pave the way for sustainable 
development.  

 
The project IWILL, attempts to tackle the problem of efficient 
awareness from a design perspective. Using the framework of 
interactive technologies and interaction design principles, it 
outlines the design and prototyping of an interactive installation. 

2. METHODOLOGY 
The several phases of the process to accomplish this objective 
were as follows: 

1. An initial research covering extensively the aspects of 
energy generation, the technical and economic aspects and 
the energy cycle.  

2. An exhaustive analysis of existing energy-conservation 
measures as well looking into several projects already 
dealing with this subject.  

3. Generating a mind-map with the inputs gathered in the 
secondary research phase and subsequent identification of 
key-words and their logical grouping. 

4. Generation of varied concepts based on the premises of the 
keywords and own insights. 

5. Concept evaluation based on certain parameters such as 
novelty, effectiveness, technical feasibility etc. 

6. Concept finalization and refinement which included 
storyboarding the entire usage-cycle of the installation as 
well design details. 

7. Fabrication of physical components and simultaneous 
procurement of resources to accomplish software 
functionalities.  

8. Prototype refinement, extensive test-runs and debugging. 

9. Exhibition with real users.  
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Figure 1: Initial Concepts 
 
 

 
 

Figure 2: Concept IWILL 
 

 
 

3. CONCEPTS 

3.1 Focus Areas 
Through the initial understanding of the way an installation 
behaves with the users, and keeping in mind the pressing issues 
in the area of Energy Conservation, we arrived at the following 
design philosophies and statements that we wanted the 
installation to reflect were as follows: 

• Directly affects the masses 

• Choice with the people 

• Small things adding up big 

• Causality-Consequences 

• Simplicity of Intervention 

• Interventions at the home level 

3.2 Initial Concepts 
The following are some of the initial concepts (Fig. 1) that were 
ideated. These were based on drawing metaphors for energy and 
how the concept of energy usage could be visualized. Also of 
importance was the fact that sometimes incentives from the 
installation could act as a positive reinforcement and hence 
imprint in the mind of the user the message of energy 
conservation. 

3.3 Final Concept: IWILL 
This was basically a space rather than a standalone object which 
engaged the user in completing a puzzle which resulted in the 
completion of a relevant message about energy conservation.  

 

 

 

 



Figure 3: Open view of the table showing the 
components 

 
 

 
 

Figure 4: Blocks-The input medium for the user 
 

 
 

A brief schema for the working of the installation is as follows: 

The installation is placed in a public space such as a mall or a 
terminal in an airport. As it catches the attention of a user, he/she 
becomes curios about the whole setup. On approaching closer, 
the user finds some blocks placed on a table and three squares 
etched on its surface, which match the dimensions of the blocks. 
As the user looks up, there’s a projection on a screen in which a 
puzzle is being displayed. On its left side are a silhouette in 
black and a large “WILL” imprint. The user tries to place the 
blocks in the squares and after some tries, gets one correct 
combination. The system then indicates the correct combination 
by a beep accompanied with the icon on the block completing the 
statement on the projection. 

As he/she tries placing the other blocks, finally all the three 
statements are completed. A voice from the system asks the user 
to proceed to the silhouette. On reaching the silhouette the user 
sees two footprints below the silhouette on the floor and so 
decides to step on them and cover the silhouette. A countdown 
begins and after five seconds a click sound plays and the user 
sees a printout coming from slot on the adjacent wall. As he/she 
checks it out, they see the image of the whole wall in the photo 
printed out. They then understand that they were the “I” in the 
message and that the puzzle is now complete. 

4. PROTOTYPING 
Two things were kept in mind during prototyping phase; nomadic 
behavior of the installation and not so gentle users. Technologies 
were chosen in such a way that if broken, it can be fixed fast 
through minor tweaking and less time.  
 
Prototyping of the installation was divided majorly into three 
parts; constructing the table, the cubes and the wall part.  

 

4.1.1 Constructing the table 
 
A wooden table was constructed to accommodate the computer, 
projector, web camera and puzzle cubes. Contents were pasted 
on the top of the puzzle cube while fiducial markers were pasted 
on the bottom of the cube. Camera underneath the table was used 
to detect the fiducial markers and results were reflected on the 
screen via a projector (fig.2). Provisions were made to provide 
appropriate lighting from within and glare resistance from 
outside. 

4.1.2 Blocks 

 
The blocks were made from wood on which then photocopies of 
Fiducial markers on OMR sheet were stuck. 

4.1.3 Screen and message on wall 
 
The “WILL” in red on the wall was cut out from vinyl sheet. 
Adjacent to it a white screen was placed for projection. On th 
other side was he black silhouette, beneath which where the 
footsteps. Embedded in one of the footsteps is a LDR (Light 
Dependent Resistance) sensor, and as the user blocks the light to 
it by stepping upon the prints, the event is recognized by the 
system as a cue to start the countdown to take the picture. 
 
4.2 Integration 
The complete system was based on a flash program. It was able 
to communicate with arduino board through the firmata program 
coupled with serproxy. [5] Reactivision was used for image 
recognition. Communication between flash and reactivision [4] 
was handled by a C++ based UDP to TCP bridge. [3] 
“fiducialstoas3” [2] framework helped in identifying reactivision 
class areguments.  Feedback was also provided in the form of 
audio feedback which indicated correct placement of the squares 
and also asked the user to proceed to stand in front of the 
silhouette after correctly completing the puzzle. 

5. USER TESTING – LIVE EXHIBITION 
The installation was showcased as part of an exhibition for 
people to use. This provided a good environment for 
documenting its real-time usage. It also acted as source for 
valuable user feedback. 

This section contains some of the insights, and inferences drawn 
from this session of live usage. 

The installation was assembled inside an exhibition hall having 
other interactive installations and design exhibits on show. The 
people who came to this exhibition consisted of students from 
undergraduate, graduate and post-graduate levels of study in IIT 
Guwahati as well as faculty, staff and their family. This gave us a 



Figure 5: A User in action 
 
 

 
 

good blend of users varying in age from as young as 5 years to 
about 65 years old. It also gave a pretty exhaustive set of 
individuals having different levels of exposure to technology, 
cognitive capabilities and cultural sensibilities. Hence the act of 
observing each user/groups of users interacting with the 
installation was an interesting one. 

5.1 Methodology 
 A photographic as well as video-graphic documentation was part 
of the process coupled with general Q&A sessions. However 
most of the data obtained was observational in nature. It was 
unobtrusive and much like shadowing.   

5.2 Observations 
Some of the key insights from this session are as follows: 

5.2.1 Curious onlookers 
For most people, the installation was a site of curiosity. The 
kiosk having the blocks, the giant lettering on the walls and the 
voice commands attracted people to come and see what was 
happening. 

5.2.2 Initial assistance 
Although the initial curiosity was promising and did lead people 
to come to the installation and start tinkering with the blocks, 
they did have some doubts over the exact working of the system. 
For this purpose, panels having illustrations showing the steps of 
use were put up. The word-of-mouth played an important role in 
propagating knowledge about how to use the installation. The 
people who had used the IA already and were in the vicinity of 
the kiosk guided the new-comers. 

5.2.3 Diligent attempts 
As the blocks were placed inside the specified squares on the 
glass surface, the answers would reflect on the screen in real-
time. It was observed that people who could not get the correct 
sequence of blocks kept trying repeatedly, sometimes by trial and 
error. This sometimes appeared as a fun activity whereas other 
times it was the user’s diligence at play. 

5.2.4 Tenacious users 
This was considered to be a good sign as more time spent at the 

installation meant for time for the messages displayed to be 
absorbed by users and have higher efficacy in terms of retention.  

5.2.5 Excitement about customised poster 
When word started going around that people who had 
successfully completed the game got a customized poster with 
their image on it, the excitement about winning something by 
using the installation became rather prevalent.  

5.2.6 Inquisitiveness about back-end process 
A very recurring observation that we came across was that a lot 
of users (especially those studying or teaching engineering) were 
inquisitive about the technology that was running at the back-end 
of the whole installation after they were done using it. These 
kinds of queries were taken positively and the working of the 
technical components like the micro-controller, image 
processing, sensors etc was explained.  

6. CONCLUSION 
The objective which we started with was to design and develop 
an interactive installation aimed at creating awareness about 
energy-conservation. The installation engages the users and 
encourages them to take judicious decisions in context of power-
consumption when they are finished; we have developed an 
installation that can work as a standalone communicative 
element as well as an integrated part of a larger exhibition.  
On a more personal note, this project gave us an opportunity to 
explore a newer paradigm of interaction design namely tangible 
interaction and also learn about newer modalities by which an 
effective dialogue can be struck between man and system. Being 
able to see many users using our installation gave us vital insight 
into the success and failures of our design. 
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