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In the fall of 2001, sixteen industrial design students were asked to each design a device that 
could enhance telepathic communication between people. An introduction to the background 
that led to the assignment places it in the context of current work from the Affective 
Computing Lab at MIT and current work on wearable computing.  
 
The main objectives of this assignment were to introduce the students to the concepts of 
designing for experience and designing interactive devices. Given a definition of telepathy and the 
technology, could they design telepathic devices that target specific user needs, and enhance 
the user’s abilities to share their emotions and improve their interpersonal communication? 
 
The technology enablers and the interface features for the devices are defined and the 
project parameters are discussed. The students’ initial behavior research objectives and 
results are described: these set the stage for the design concepts that evolved.  The resulting 
devices are presented. They ranged from stress reducing assists to relationship building tools. 
The discussion concludes with observations about the context of the project and lessons 
learned from this project. 
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Introduction 
 
In the fall of 2001, sixteen industrial design students were asked to each design a concept for 
one device that would enhance telepathic communication between people.  Since, telepathy 
is a somewhat intangible driver for product design, the students found designing for that user 
experience challenging.  They were also secretly convinced that their professor was an alien. 

The Professor, however, had been impressed with the work of Roz Picard at MIT’s 
Affective Computing Lab and Liz Sanders at Sonic Rim.  At MIT Picard’s students were 
building computer systems that would sense users’ emotional states, using non-invasive 
biosensors to track biophysiological changes that reflected changes in emotional state.1  In 
discussing the concept of “designing for experience” Sanders said, “we are heading into a 
world where relationships matter more than objects and human experience is what matters 
most of all”.2 

Background 

In 1995, at the Symposium on Healthcare Design, the keynote speaker, Leland R. Kaiser, 
Ph.D., charged the audience with embracing computers, faxes, telephones, email, and other 
technologies as a desperate and primitive attempt to communicate telepathically.  In a similar 
vein, we can ask; 
 

 Given the technology, could we design devices that enhance the user’s abilities to 
share their emotions and improve their interpersonal communication? What would those 
devices be?   

 In her book Affective Computing, Picard asserts,  “I have come to the conclusion 
that if we want computers to be genuinely intelligent, to adapt to us, and to interact 
naturally with us, then they will need the ability to recognize and express emotions, to 
have emotions, and to have what has come to be called “emotional intelligence”.3  Will 
that have any affect on industrial design practices? 

 
By 2001, steps had been taken in this direction.  Charmed Technology had hit the market 
with fashion accessories like the communication bracelet that would allow partners to stay in 
touch by “pushing various buttons that will either heat up your partner’s bracelet (to let 
him/her know you’re sending loving thoughts), or make your partner’s bracelet feel “prickly 

                                                 
1 Healey, Jennifer and Gould, Grant, Affective Jewelry and Other Affective Accessories, p.1 
2 Sanders, Elizabeth, “Beyond User-Centered Design”, p.1 
3 Picard, Rosalind, Affective Computing, p.x 



(to let him/her know all is not well).”4  Prior to that, many of us got a chuckle out of the 
Japanese Lovegety: the device designed to simplify romantic attraction with flashing lights 
when male and female devices would come within range of each other. 
 
At MIT students were exploring enhanced communication technologies; designing 
expression glasses to visualize the wearer’s expressions of confusion; developing a sensor-
enabled conductor’s jacket that would enhance his/her ability to communicate his intention 
to the orchestra; and creating wearable jewelry that senses emotional changes, to name a few.   
 
How would industrial design students tackle the same issues? 

The Project 

The assignment was to design a concept for a device that would enhance communication 
between people at the telepathic level. The students were given the following guidelines. 

Behavior Research: The students were asked to identify the interpersonal communication 
problem their product would solve; to then identify the constraints of the problem; to 
identify the users and a main set of user needs; to identify the activities users currently 
employ in that area of interpersonal communication; and to identify the current mental 
models or mind sets the users have for these activities.   

Product Features: The parameters for each of the devices were the same. 

The device: 

i) must enhance one aspect of interpersonal communication through the use of 
no more than two “enhancement features” 

ii) must have an interactive screen based interface that enables the user to 
interact with the two “enhancement features” 

iii) can have no more than two separate parts (at the user end) 
iv) must be no smaller than the student’s pinky finger and no larger than the 

palm of the student’s hand 

 

Technology: Work done at MIT demonstrated the use of non-invasive biosensing devices 
to track biophysiological changes. The students were instructed to use one of four existing 
sensing technologies and to be sure to provide information feedback to the user. The 
physiological sensor technologies were taken directly from the MIT Affective Computing 
web site since they had verified that the technologies were commercially viable, lightweight, 
portable, and small enough for the user to wear.5   

                                                 
4 Beker, Jeanne, “Fashion & Technology-a Perfect Fit”, p. B6 
5Affective Computing Research Lab, MIT http://affect.media.mit.edu/AC_research/sensing.html [accessed June 2002] 



The galvanic skin response (GSR) Sensor measures the skin’s conductance between 
electrodes. When the wearer is startled or experiences anxiety sweat gland activity increases, 
and the skin's capacity to conduct the current increases. This indicates changes in the level of 
arousal in the sympathetic nervous system. 

The blood volume pulse (BVP) sensor detects blood pressure in the extremities by applying 
a light source and measuring the light reflected by the skin. As the heart contracts, blood 
engorges the peripheral vessels and modifies the amount of light reflected to the photo 
sensor. An increase in the BVP amplitude indicates decreased sympathetic arousal and 
greater blood flow to the fingertips. 

The respiration sensor is either placed over the sternum or over the diaphragm to monitor 
the expansion of the user’s chest cavity.  The amount of stretch in the elastic belt is 
measured as a voltage change and recorded. This provides information about the depth of 
the subject's breath and the subject's rate of respiration. 

The Electromyogram (EMG) Sensor measures the electrical activity produced by a 
contracting muscle, amplifies the signal and sends it to the encoder. Increased sympathetic 
arousal increases electrical activity. 

The Results 

At first, students found the concept of telepathic communication too abstract. We discussed 
recognizing clues about how people communicate in face-to-face situations; the little nods of 
agreement, the smiles of understanding, the fingers tapping with impatience, and the eyes 
glazed over with boredom. These behaviors send unspoken messages to others, resulting in 
enhanced communication.  Through their behavior research students were able to pinpoint 
communication situations where a sensor-enabled device might make a difference. 

Behavior Research 

Five of the sixteen were female: four of the females focused on the psychology of 
interpersonal relationships.  Two of the males who worked in that area chose social 
relationships of a sort: one looked at improving one’s chances of having fun at a party, and 
one looked at the relationship between a frustrated worker and his/her cat at home (we 
stretched the initial premise from person to person to person to cat).  The other male 
students chose to approach the problem from the point of view of communicating during 
leisure or work activities. 

The students identified a breadth of communication situations that ranged from intimate to 
professional.  There were three clear categories of communication opportunities:  
interpersonal mediation, early warning of stress developing, and sensory enhancement.  

Interpersonal mediation possibilities included ways to diffuse heated tempers during 
interpersonal “discussions”, or ways a parent could calm their child’s fears when the child 
awoke frightened in the night.   One early warning situation looked at ways for the coach to 
send a player a “wake-up” call from the sidelines.  Sensory enhancement events included 



scuba divers who need to stay attuned to their partner’s emotional states under water and 
adventure tourists who need to communicate with their guide during an extreme sport 
activity.  

In one early warning scenario, the student identified the well-documented problem of air 
traffic controllers’ stress.  Her users were the air traffic controller and his/her supervisor.  
The demands of that situation included: the need for the traffic controller to recognize 
his/her own levels of anxiety rising in response to stress; the need for the supervisor to 
replace an over stressed traffic controller quickly; and the need for this exchange to occur 
without interruption. After some investigation it was decided that a chart would be the best 
way to relate the user’s needs to the features of the device.  

 

 

 

 

 

 

 

 

 

 

 

Air Traffic Controller Device: Kerry McMaster 

 

 

Product Features 

One student chose to facilitate communication between police or military personnel in 
instances where hand signals would normally be used for team members to “talk” when 
voice would give away their location.  Since these signals would normally be confined to line 
of sight, the student decided that his device would allow the users to “communicate through 
walls”, compensating for that sensory deprivation. His solution used finger sensors 



embedded in a glove that could capture an individual’s increased muscular activity reflecting 
specific hand motions and gestures, and transmit them to a partner’s display worn on their 
own glove.  
 

 
Military Glove Device (seen here without glove):  Quintin Morris 
 
A controversial early warning concept was the CalmTec device, designed to provide police 
officers with help in understanding the state of mind of their prisoners.  It was decided that 
if they could have advance warning of a prisoner’s increasing rise in levels of agitation, they 
could take steps to protect themselves. (Yes, it does sound like a Tom Cruise movie!) In all 
seriousness, the student explored the relationships between the prisoner and handcuffs; the 
police officer and the prisoner; and the police officer and the handcuffs.  He designed a 
handheld monitor that would enable the police officer to see up to three prisoners’ levels of 
agitation, and to remotely administer a calming agent through the handcuffs.  
 
 
 
 
 
Observations 

The project was meant to be a quick introduction to issues related to the design of software 
interfaces for physical products. The emphasis of this project was on the human 
communication experience and designing to enhance that experience.  By this time, early in 
their final undergrad year, the students were relatively sophisticated at designing for 
materials, technologies and production processes, but relatively inexperienced at designing 
for behavioral drivers.   



Thus, they had to understand the implications of MEMS (micro electro-mechanical machine 
sensors) for the future of computer-enabled products.  
 

Just as micro-level circuitry permits computers to be hand held instead of 
room size (as the original ENIAC), the use of MEMS permits entire engines, 
valves, light-emitting diodes (LED), and computer circuitry to be “etched” 
onto a single microscopic size chip. It is this revolution that will permit 
embedding biosensors virtually anywhere, because they are tiny, low power, 
and extremely inexpensive.  This will result in ubiquitous monitoring without 
encumbering the patient, whether in a bedside stand, an instrument in the 
home, or in the clothing being worn.6   

As industrial designers, the students were familiar with designing the interface and product 
envelope using “innards” specified by other experts.  Hence, the students did not have to 
prove that the devices would work. 

Designing this project was a rather speculative venture. The professor may well have been 
acting like an alien, as the outcome was not predictable at the onset. Happily, during the 
execution of this project there was a call to participate in the Third Annual Conference on 
Design and Emotion7 and it became a pparent that this was meaningful and relevant research.  
Other people were asking questions like: Can we design products that adapt to our emotional states, and can a 
machine reliably measure our emotions? Do we want our relationship with artifacts to resemble those among people? And 
if so, do intelligent products also have to be emotional themselves?8 
 

Conclusions 
 
The assignment demonstrated: 

 The importance of behavioral research techniques for designers to clarify the relationship between the user 
experience and the product features.  

 The appropriateness of simple feedback modalities (visual, auditory, and haptic) in soft user interfaces to facilitate 
ease of information exchange.   

 The suitability of soft user interfaces when changes in behavior affect the functioning of the product.  
 Tracking biophysiological changes, which reflect changes in emotional states, can add 

to the users’ experiences with products. 
 Micro-level circuitry, mobile and wearable computing can blend seamlessly into the user’s experience.   
 The difficulty of achieving seamless integration of technology into the users’ experience. It was only achieved by 

three of the sixteen projects.  
 
The students entered their concepts into the 2001 sadicontest sponsored by Samsung and 
won Honorable Mentions.  One of them, the BVP entertainment glass, was so similar to the 
work being done at the Mitsubishi Electric Research Laboratories in Boston that the student 
was hired upon graduation. 9 
 

                                                 
6 Satava, OP CIT, p. 652 
7 The Third Annual Conference on Design and Emotion,  July 2002,  available form URL: 
http://www.lboro.ac.uk/departments/cd/designandemotion2002/participation.html 
8 IBID 
9 http://www.sadicontest.com/ 



 
Entertainment Glass: Shane Mihelic Booth 

 
As one student put it, 
 

This was an interesting and somewhat far-out project: the whole notion 
of communicating through physiological means was a very different and 
thought provoking approach-sometimes even ethically controversial.  It 
was very “un-Carleton” in a good way.  In the future there may be more 
emerging technologies like these, that we will have to make design 
decisions about. 
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