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introduction
Since the advent of the Internet, human beings have been 
quickly transitioning from one gadget to the next at the mercy of 
technological breakthroughs. In the realm of communication, this 
has been instrumental in connecting people around the world, but 
simultaneously it has been a source of wanting. When compared to 
in-person interactions, people tend to feel that “there’s something 
missing” or “it’s not the same” when using digital products to interact. 

The intent of this project is to take a deeper dive into what makes digital 
communication such a  different experience, and then designing an 
approach to aid it - potentially creating a new way people engage with 
one another remotely. In looking beyond the video-call, this project 
questions if it is possible, through technology, to share a space with 
someone far away, to ‘hang out’, to their feel presence - in all, to 
enrich our experience and create a meaningful connection. 

Pickersgill, E. (2018) Rooftop Swimmer [Photograph]. “The large 
format portraits are of individuals who appear to be holding personal 
devices although the devices have been physically removed from 
the sitter’s hand. They are asked to hold their stare and posture as I 
remove their device and then I  make the exposure.” -  Pickersgill
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discover
The rapid adoption of digital tools as methods of 
communication has led to issues concerning the quality of 
these kinds of interactions. Using the Internet to build social 
relationships results in social interaction that is wanting when 
compared to social interactions offline.1

YOU ARE 30 TIMES MORE LIKELY TO LAUGH IF THERE’S 
SOMEBODY WITH YOU THAN ON YOUR OWN, and
face-face interactions yield the longest talk times, happiest 
speakers and the most laughs. All of these measures drop 
as soon as you begin to lose information by communciating 
through other mediums2

Digital communication tools limit our ability to empathize with other users 
because it is difficult to pick up on non-verbal cues

CASE STUDY: ‘ZOOM FATIGUE’
The most advanced method of communication has 
found its limit: “Zoom Fatigue” is used to describe 
the exhaustion when video-calling for extended 
periods of time. Exacerbated by the COVID-19 
Pandemic, an increasing number of people have 
relied on this tool to maintain their social and 
professional relationships. "Video chats mean 
we need to work harder to process non-verbal 
cues like facial expressions, the tone and pitch 
of the voice, and body language; paying more 
attention to these consumes a lot of energy.....
You cannot relax into the conversation naturally,” 
says Gianpiero Petriglieri, an associate professor 
at Insead, who explores sustainable learning and 
development in the workplace.3 What would it be 
like if non-verbal cues were emphasized during 
the interaction?

Expert Interview: Non-Verbal Communication
What happens when communication is stricly non-verbal? How do you express empathy? What about sarcasm?
I interviewed a deaf studies expert who shared his experience:

A unique aspect to sign language is that it is expressed through [a combination of] facial expressions and 
gestures. This means that the language is always using more than one modality...For example, if you 

signed ‘I am happy to be here’ while sitting in a dentist chair but, your facial grammar expressed discomfort or 
unhappiness (i.e furled brow/scrunched forehead) it would be understood that your signs and facial expressions 

contradict [indicating sarcasm]

Could adding modalities allow the users to express themselves and empathize more easily with others?

Photo by Peter Stackpole/The LIFE Picture Collection 

Photograph: Benjamin Rasmussen
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discover
What’s out there to enrich digital communication?
A closer look at current products yields a common approach

The TACTILU sends a pattern of 
touch through a bracelet4

The FULU is a finger-nail mounted 
haptic interface that sends pulses 

remotely5

All of this suggests that replicating realism in the digital medium is not the right 
approach to yield quality interactions online. Further observatios, however, 
lead to places on the Internet where people spend a lot of time together and digital 
communication thrives: video games. The video game industry is proof that people are 
ready to interact in more abstract environments 
and “hang-out” online. Looking closer at this 
idea, in her book Augmenting Alice, Galit Ariel 
argues that centering the digital interaction 
around an activity brings about a feeling of 
being in the same space and creating together, 
which can lead to disregarding traditional norms 
under the newfound context8.

This allows for an interaction that, as long as it is 
centered around an activity and avoids realism, 
bypasses the Uncanny Valley while still allowing 
deep engagement, constructive participation and 
a shared experience for the users. 

A conversation with GSA’s School Of Simulation 
and Visualization professor Brian Loranger 
supported this line of thought, as he reinforced 
that “an activity does not need to 
be ‘real’ to be engaging and 
emotionally significant”. 
This concept is deepened by the fact that real-life interactions are almost always based 
around a shared activity, even if it’s just to grab a cup of coffee. 

A coffee cup, a reading tool  and a music listening device were some of the intial remote concepts

The proposed approach is to design a product centered around an activity, 
introducing abstract non-verbal cues and allowing for communication to spur more 
naturally. 

These kinds of products are risky because they attempt to mimic human 
characteristics, which tend to fall short of the actual, in-person feeling. In 
the field of robotics, concept this is known as the Uncanny Valley (originally 
conceived by Masahiro Mori) which states that as technology gets closer 
to human-likeness, any imperfection becomes unacceptable6. Under this 
premise, incremental approaches towards in-person communication are likely 
to yield unsuccessful tools in years to come. As WIRED writer Steven Levy 
argues, even Video Conferencing finds itself in the Uncanny Valley7.
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Image: BIS Publishers B.V
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define
Users
Initially, the user base of this product included people in some form of isolation: 
Prisoners, the elderly, expats, travellers, off-site service workers, volunteers 
(international or otherwise), rehabilitation patients, and couples, friends, 
families that communicate exclusively online. The recent measures taken 
to reduce the spread of COVID-19, however, meant that now everyone was 
isolated to some degree. In discussion with GSA advisor to the project, Craig 
Whittet, we agreed that the focus on remote informal relationships was poised 
to grow under the current situation and, additionally, it would be one of the 
most accessible group under lockdown conditions, including during the testing 
phase. 

Interview and Key Takeaways 
To get a better idea the current user experience regarding remote online 
activites, I interviewed five users of the leading boardgame online platform 
TableTop Simulator. I asked them to share their experience, and rate how 
connected they felt to the other users from 1-10 (a low score meaning no 
connection, a high score being the same as an in person interaction). They 
shared their insights:

“it’s so much harder to realize intricate social dynamics and performative 
aspects because you don’t have that person to person contact”
“…it’s harder to physically control and navigate”
“…there is obviously a lot to be left wanting on TTS like eye contact, etc”

Overall, users shared that they were less invested in the game because it 
was easy to do other things in parallel, and their average rating for how 
connected they felt to the other players was 5.7 out of 10 

From these user requirements, I drew general product requirements that would 
drive the first stage of concept generation. As established during the discover 
stage, using more than one modality is an effective way to communicate tone 
and empathy, and the inclusion of easily percievable non-verbal cues around 
an augmented activity can provide a comfortable space for users to interact in. 

Augmented Reality expert Galit Ariel claims that a successful digital interaction 
builds on, mirrors and enhances pre-existing behavioural cues - so if the user 
is accustomed to using a pen to write, a pen-like device for writing will yield a 
successful interaction. Moreover, not only do many of our current products tap 
into our senses for engagement, but it has been established that multi-sensory 
experiences make events more impactful and memorable9.

30 mins…

45 mins…

current solutions

From the research, I established two current scenarios after the user decides 
to connect with a loved one. In the first one, the users are on a video call but 

quickly feel the effects of Zoom Fatigue. In the bottom scenario, the users focus 
their interaction around an activity which creates a shared experience, but soon 

become distracted due to the lack of engagement. From here, I derive some broad 
requirements to guide the concept generation: 

Insights / User Requirements Product Requirements

• Must capture and respresent 
Non-verbal cues

• Perceptual Feedback
• Requires user’s active participation

• Tangible Interface
• Familiar
• Dedicated Interface
• Augmented
• Universal Usability

• Highlights Non-Verbal Cues
• Uses more than one modality
• Avoid Realism
• Centered around an Activity

• Easy to Navigate
• Based on pre-existing cues
• Immersive
• Connected to other users
• Inclusive
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I landed on the ideas of a chair, a mouse, an external 
tactile set up and a tabletop concept. From these, the 
tabletop offered the most familiar interface, highest  
usability and optimal location to capture and represent 
non-verbal cues to the senses. 

This led to a multi-modal platform for 
multiple remote activities that focuses on 
the communicative aspect, and leaving 
game and activity designers to focus on 
the mechanics of their products, tangible 

or not. 

define
Concept Generation
The Initial Approach was to:

• Find an activity

• Technically develop it into a remotedevice

This was the Favoured Direction until, upon 
closer inspection, the 
technical challenge of 
making the cards work 
was beyond the scope 
of this project, as I 
expressed in an email 
to Prof. Sorel:

This line of thought yielded ideas such as
• remote drawing pad, 
• photo album, 
• a co-operative puzzle, 
• musical intruments,
• and remote playing cards. 

The idea of remote playing cards was one of the 
favorites due to its wide usability and reliance on 
previous behaviours accross all ages. Discussions 
with the technical advisor, Prof. Marc Sorel, included 
the use a of flexible substrate to display information 
on the cards.

Prof. Sorel,

After some quick gameplay research I've realized why the remote playing cards are not 
around - even simple games like War or Go Fish have complex dynamics that will be 
extremely difficult to recreate without requiring the players to make additional moves to 
aid the gameplay.

I'm starting to consider more piece based games like Dominos or Go as they seem to 
be easier to model in a remote environment. All that is to say I need to go back to the 
drawing board and assess the "activity" over which users can communicate. I will check 
back with you on Monday.

Regards,

Andrés

The study into other games led to other major technical 
challenges. It also highlighted how far I had strayed from 
the communicative aspect - with my resources now 
focused on activity dynamics. In a new direction, I looked 
instead at what these activities have in common.

I Shifted Focus towards searching for a common 
factor amongst the activities, 
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Initial Prototype
From the sketch I made a cardboard prototype of the idea which provided a 

sense of scale, as well as helping explain 

it is a platform on top of which multiple activites could be carried out.

Due to its universality and the level of non-verbal communication involved, I chose the game 
of Chess as the example activity taking place. To make the prototype as versatile as possible, 
I chose to represent the following non-verbal cues since these are common accross many 
tabletop activities and they are simple to capture:
• for proximity there would be a color changing light which follows Rose’s line of thought: 

ambient enough to indicate presence but not intrusive: blue for far away, green for present 
and red for close. 

• for motion, there would be a vibration motor. Haptics expert Lynnete Jones highlights the 
accessibility of these motors due to low cost, size and power requirements, as well as their 
preference due to the fact that human beings are better at detecting a variable signal over a 
static one10. The motor would pulse every time movement is detected.

• for presence, the cue would be a temperature change using a Peltier cell. Jones also 
points out that there exist special receptors that are positively correlated with people’s ratings 
of touch pleasantness. Their rate of firing is optimized to occur at skin temperature - which 
makes them unique in that they signal pleasant skin-to-skin contact in humans.The goal 
would be to signal hot for present, cold for absent.

Non-Verbal 
Cue

Method of 
Sensing

Perceptual 
Feeback

Presence (Close) Ultrasonic 
Sensor

Red LED, 
+28C

Presence 
(Normal)

Ultrasonic Sensor Green LED, 
+28C

Presence 
(Absent)

Ultrasonic Sensor Blue LED, 
+21C

Motion Over 
Board

Optical Sensor Vibration

Using and optical and ultrasonic sensor to capture the cues, I wired it up and made the model 
functional. I tested it myself and this resulted in two key takeways:
• Dimensions: The model is too tall (5cm) and too narrow to rest my arms
• Heating: The Peltier Cells need better heat dissipation to be functional

develop

From this stage came a refining of exactly what sensory cues were going 
to be represented abstractly in the prototype that would suffice to prove the 
concept, as well as how the non-verbal actions could be captured. 

In his book Enchanted Objects, David Rose proposes a hierarchy of attention depending 
on the type of feedback cue used. For the level of engagement desired from the user, 

the feedback cues suggested under the ambient and apparent categories, in the similar 
manner they are in-person, were the focus of this project. 
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The printed centerpiece fit successfully, 
housing everything but the Arduino. It is 
removable so that it can be accessed for 
troubleshooting and future iterations. 
The driver circuit for the heating 
elements, originally to be housed within 
the 3D printed centerpiece, reached 
a temperature of 70C - a few degrees 

hotter than the plastic’s melting point. Because 
of this I decided to move it ouside of the board, 
which allowed space for the addition of a second 
driver circuit, lowering the overall temperature. 
The vacant space within the centerpiece was now 
filled with the Arduino. The top surface was too 
large for travelling, so I split it in half and installed 

hinges. This had the effect of requiring support along the centerline, which I addressed 
by designing a housing for the RGB LED that doubled as a support, as well as some 
magnetized support columns.

Prototype Development
In evaluating the Human Factors aspect of 
the first prototype, I looked into keyboard 
ergonomics. One common problem when 
using keyboards are contact stresses, which 
form when the forearm is pinched11. This, 
however,  if rounded can provide a natural 
contact surface   between the product and the 
user.  Moreover, looking at the 95th percentile 
male and 5th percentile female gave me the width I needed to resize the board and 
assure a resting surface12. At this stage, I also refined Product Specifications. 

develop

I added a heat sink to the heating 
element to help its function, 
and bodystormed the curve and 
length of the contact surface. I 
chose aluminum because of its 
heat conduction, availability and 
manufacturability. Stacked MDF 
layers allowed me to support to the 
resulting bend, as well as adjust it to 
the desired curve and meeting point. 

I traced the resulting profile to be able to bookend the 
center cover that houses the electronics. I glued the heating 
elements and the haptic motors in place. I then arranged the 
circuit near its final position to CAD model thev cover. The 
resulting shape was quite complex so I used 3D printing as 
the manufacturing method. 
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deliver
Finished Prototype
The outcome is a model that serves to explore functionality, user 
interaction and aesthetics. Instead of opting for a rendering, I made an 
effort to make this look like the final product. 

LED 
PROXIMIMITY 
INIDICATOR

MOTION 
SENSOR

PROXIMITY/
PRESENCE 

SENSOR

POWER 

Product Features

HAPTICS:
HEAT AND 
VIBRATION 
FEEDBACK

Cue: Proximity (Very Close)

Red LED
Heat (+30C)

FEEDBACK:

Cue: Proximity (Near)

Green LED
Heat (+30C)FEEDBACK:

Cue: Motion Over Board

VibrationFEEDBACK:Blue LED
Cold (+20C)

FEEDBACK:

Cue: Proximity (Away)

Example Scenario: Remote Checkmate
It’s Blacks turn. He gets a better look

LED Green,
Heat

White’s
Feedback: 

LED Red,
Heat

Goes for a move

LED Red, Heat
Vibration

But hesitates, pulls back

another Vibration, 
LED Green, Heat

He reaches for the Knight

Vibration,
LED Green, Heat

And takes the Queen
Realizing his blunder,

he storms away

LED Blue, Cold

White delivers Checkmate

LED Blue, ColdVibration,
LED Green, Heat

LED

Heat 
    x2

  Vibration 
     x2
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deliver
User Testing
The user test was based on the Wizard Of Oz testing method. 
Because there was only one contact board, I used my 
computer to simulate cues coming from a second board to 
the user. Using a long wire, I sat away from view and engaged 
in an activity with them. The example activity was a game of 
online chess, for which I simulated the motions I would make 
if we were playing in-person with a physical interface.

Overall, the feeback from the test was postive. All of 
the subjects indicating that they felt more engaged and 
invested during the game than without the cues. There 
were a variety of suggestions regarding the capture and 
reproduction of the cues which will be included in the next 
iteration of the product. Most users could see the potential 
in the product, and the added value of a dedicated tangible 
interface in order to perform an activity remotely. In terms 
of how connected they felt to the other player, the average 
score was a 7, a significant increase from the previous 
user interview.

 “The product would keep my attention 
throughout the play. It keeps me engaged 
because I know the other player is there 
and not gone off to make a cup of tea. It 

makes me more focused on the game and 
willing to continue it. It would make me 

more invested in the activity”

“It is completely different, 
I really enjoying talking 
on a video call but this 
is more about being 
together and doing 

something together - 
which allows you do 

something instead of just 
talking about ‘how are you 

how was your day’”

“Feeling the vibration and 
seeing the light made me 

think about the other player 
and what he was thinking/

doing a lot more”
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expert interview, future work and parting thoughts
Discussion
The user test validated the product and the research that led 
to its conception. Although it is clear that the product needs 
improvement in terms of capturing cues and representing 
them, the fundamental idea was proven and the potential 
for improvement is large. Future work includes the reduction 
of the size of the electornics, a more robust encasing and 
potential integration into furniture. It also will include the 
use of AI for affective computing. I’d also like to work with 
other developers to integrate interfaces for tangible, remote 
activities.
The concept of having dedicated interfaces for certain 
activities, whether socially or professionally is something 
the users seemed eager to try, either for work or for just 
sharing a meal - further highlighting the shortcomings of the 
video-calling as the sole communication platform. 

Product specific feeback from the user test, for the next iteration.
Future work would also include reducing the size of the electronics 

and making the packaging more robust. Details of these 
requirements are available in the working design journal. 

Expert Interview
In discussion with Georgetown linguistics professor Lourdes Pietrosemoli regarding the product, she said:

The abstract cues can be interpreted quickly as a form of non-verbal communication. Even if it is not a direct 
exchange of information, they can convey feelings and emotions. It’s like the melody of a song, and the 

words are the actual lyrics.
This would lead to a constructive experience that the interlocutors can go through together, as compared to 
a video call that is more observational. If I l’m just looking through a camera I am not really acting, versus 
two people acting at the same time is a powerful tool. We spend so much of our time trying to decipher 

what the other person is feeling, or predicting what they are going to do...Many historical errors and 
misunderstandings have occurred due to miscommunication, and rising technologies magnify that effect. I 

think it is fantastic that you are trying to correct and aid these issues with your product.

Lessons Learned
From the design process, there are a few things I picked up I would like to highlight:
• For progress discussions, low fidelity presentation yields better feedback as the group members see the 

idea “unfinished”
• The more diverse the sources of research, the more angles of approach to problem solving.
• The more specific the requirement, the more specific the outcome. Although there is benefit in leaving them 

open ended - they can yield more out of the box ideas.
• The cardboard protyping stage was essential for communication, dimensional and functional development
• It would have been better to engage users more often, although the lockdown played its part in that.
• Jumper wires break a few days after you bend them. 
• Always design for “travel” as you will certainly have to move the prototype from one place to another.
• Thorough documentation allows for better insight extraction. Having a plan with major milestones helps 

spread the work over time with a comfortable pace.
• Moving forward with an idea is the best way to test it (cardboard helps here!)
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