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Abstract

As advances in robotics create robust technology
capable of being deployed in the home, design serves an
important role shaping how robots will be experienced in
accessible, appropriate, and compelling manners. The
designer’s task of shaping technology is fundamentally
concerned with the creation of form. Form is the total
expression of a product, including physical shape,
materials, and behavioral qualities. In creating form,
design balances the needs of people, the capabilities of
technology, and the context of use to support an activity or
action. In this paper we present The Hug, a conceptual
design exploration of form for a robotic product that
facilitates intimate communication across distance. We
discuss the role of form in constructing meaningful
relationships through The Hug and other robotic products.

1. Introduction

A challenge in the research and development of
robotic products, particularly those intended for human
service and interaction, is ascertaining what forms and
qualities of form will be most effective in creating
meaningful experiences. Motivated by a desire to
contribute design knowledge to this challenge, we created
The Hug – a conceptual design for a robotic product that
facilitates intimate communication across distance (Figure
1). Emphasizing the physical aspects of communication,
The Hug uses expressive anthropomorphic form to impart
a sense of presence and relies on touch and voice for
interaction and control. The Hug exists as both a research
platform for human-robot interaction and a demonstration
of the potential for a design driven approach to the
development human-centered robotic products.

Our decision to design The Hug was informed by our
research on the experience of aging [3,7]. One of the
findings from our research is a pronounced need for more
accessible, appropriate, and compelling communication
products for the aging population. Maintaining social and
emotional bonds through intimate communication is an
essential human activity and characteristic of healthy
family life. In our contemporary culture extended families
(i.e., grandparents and their children and grandchildren)
often do not live together, reducing the opportunity

Figure 1. The Hug.

and ability to regularly engage in intimate communication.
Communication products such as the phone and email are
used regularly, but tend not to support intimate
communication because intimate communication is
generally rich, involving physical interaction and multiple
senses. Intimate communication is not only pleasurable, it
is also profoundly important for maintaining mental,
emotional, and physical health. The design of The Hug
explores how current robotic technology can be used to
facilitates intimate communication across distance.

2. A Scenario of Use

To understand how The Hug facilitates intimate
communication across distance consider these scenarios.

Mary lives in Chicago and her granddaughter,
Chrissy, lives in Pittsburgh. They use The Hug to stay
connected. One evening while sitting in her living room
Mary hears her Hug’s melody and sees a warm glow in its
belly, signalling that someone is sending her a hug. She
picks up her Hug, squeezes its left paw and says “Hello.”



She hears her granddaughter Chrissy respond “Hello
Grandma.” As Mary and Chrissy chat, Mary strokes the
back of her Hug, causing Chrissy’s Hug to vibrate softly
(Figure 2). As time passes, their Hugs begin to slowly
warm, radiating a comfortable heat. Once they are done
chatting, Mary says goodbye, and squeezes her Hug’s right
paw. The Hug plays another melody and glows, signalling
that this hug has ended.

It is also possible to leave a Hug message.

On Chrissy’s birthday, Mary decides to send her
granddaughter a hug, but Chrissy is not home. The melody
and glow on Mary’s Hug change from “ringing” to “no one
at home”. Mary decides to leave Chrissy a Hug message.
She squeezes the left paw again and says “Leave a
message”. Mary strokes the back of her Hug to generate a
unique vibration pattern and records a voice note. Later in
the evening, Chrissy comes home and sees a light flashing
on her Hug, signalling a message is waiting. Chrissy picks
up The Hug and plays back the message. She hears her
Grandma’s birthday greeting and feels her unique vibration
pattern.

3. The Form of Intimate Communication

The colloquial use of the word “form” emphasizes the
physical shape of an object. Design approaches form as
the total expression of the product, not just how something
appears, but the whole experience of the interacting with
the product. Form includes a product’s physical shape,
materials, and behavioral qualities. Designers use form to
balance the needs of people, the capabilities of technology,
and the context of use into a single product. Interaction
design specifically approaches form in relation to
supporting an activity or action. The form of The Hug is
inspired by a study of activities and actions associated
with intimate communication.

In our early ideation we explored the general category
of communication, focusing on intimate communication as
an unmet need and opportunity for a novel form. We were
particularly interested in the role of the senses and the
body in intimate communication. We studied images of
people engaged in intimate communication to understand
the physical language involved. We collected existing
products, shapes, and materials that suggested the qualities
of intimate communication. These activities of reflective
and contextual research provided us with a catalogue of
tacit knowledge to draw from in our design.

The Hug is preceded by a large body of work
exploring intimate communication and telepresence within
design [8,11,17], computer-mediated communication [10],
and robotics [4,13,15,18]. More broadly, our interaction
design builds on research in tangible and ubiquitous
computing [1,9,19], ambient displays [2,5,6,14], social
computing [16], technologies for aging in place [12], and
the history of anthropomorphic form in product design.
The Hug is a novel design that integrates the research from

Figure 2. An example of The Hug in use.

these diverse fields a single product form focusing on the
holistic experience of use.

In the next section, we describe the form of The Hug
through its physical shape, materials, behavioural
qualities, and how the product works as part of a system.

a. Physical Shape
The physical shape of The Hug expresses the gesture

of hugging. We have designed an anthropomorphic form
with two arms reaching slightly up and out from a stout
torso. The Hug body has rounded shapes suggesting  a
head and two feet. The form accepts the human body
naturally and instructs the user how to interact with the
product. When resting in its base or on a couch, The Hug
reaches upward and outward, a gesture that begs for a hug.
When cradled or hugged in the arms of the user, the
curved form fits naturally with the human body, creating a
comfortable fit. When held in the lap, The Hug rests either
facing forward towards the upper torso or backwards
sitting in the lap (Figures 2-4).  The scale of The Hug is
similar to a pillow, creating a familiar relationship with the
body and facilitating a number of alternate locations for
holding, hugging and resting on The Hug. The base is
shaped like a seat, creating a place for the robot in the
home.

     b.  Materials
 The Hug is covered with velour and silk upholstered

fabrics that are familiar and fit the home context. The Hug
does not look “out of place” on a couch or a bed. The
surface materials of the Hug also support interaction. The
textiles were specifically chosen to encourage intimate
touch in the form of petting; they are smooth and
distinctive. Most importantly, The Hug is soft, allowing it



to be firmly embraced and molding to comfortably fit a
range of body shapes and postures for cuddling.

b. Behavioural Qualities (Interaction and
Expression)

The Hug uses physical interaction and several
sensory cues to create the experience of rich
communication. Communication is initiated by squeezing
the left paw, and speaking the receiver’s name into the
microphone. To accept an incoming Hug, the receiver
squeezes the left paw of The Hug and says “Hello”,
opening a direct voice channel between the two Hugs. The
status of The Hug communication is expressed through
light embedded in the belly and a selection of sounds. In
the belly, a circular electroluminescent light source
fluctuates in color and intensity. The sounds are
customizable multi-tonal melodies, emphasizing the
personal nature of the communication. These signals are
used in conjunction to express an “incoming hug”, “no one
at home”, and “goodbye”.

Once a connection is established, senders can
squeeze, stroke, or pet The Hug, activating sensors inside.
Touch sensors in the back of The Hug capture rubbing and
stroking motions. These motions are transmitted from one
Hug to another and mapped to motors on the front of the
receiving Hug, creating unique vibration patterns in its
arms and belly. Thermal fibers around the belly of the hug
produce a comfortable radiating warmth that slowly
increases with time as The Hug is used. Communication is
terminated by squeezing the right paw and saying
“Goodbye”.

If a Hug connection is not established, a Hug
message containing voice, vibration and heat patterns can

Figure 4. The Hug being held backwards in the lap.

be left and received later. Up to four hugs can be stored in
a queue.

c. The Hug Network + Base
The Hug is designed for  person-to-person

communication. The base station is used for storage,
battery recharge, and setting up a Hug network. The
network of callers is closed, and contains a finite number
of callers specified by a user. A Hug network is set up
using memory cards with unique addresses. Introducing a
new Hug into a Hug network requires sharing a memory
card and correlating it to a voice tag for the name of the
person the Hug card connects to.

This network setup ensures privacy and control for the
user. Only the person who sets up the Hug network has
access to the other Hugs on the network. This setup
supports intimate communication, prevents prank Hugs or
wrong Hug connections, and eliminates any public use of
Hug networks.

4. Suggestions for the Design of Robotic
Products that Support Intimate
Communication.

Robotic product design is an area that will continue to
grow as more and more robots are ready to leave the
research lab and enter the consumer marketplace. In
designing The Hug we have embodied many ideas about
communication and interaction design for intimate
situations. To summarize, we propose the following design
goals for robotic products that support intimate
communication.

Figure 5. The Hug being held forwards in the lap.



Figure 6. Images such as this were studied to capture the
gesture of hugging and direct the development of form.

Design physical shapes to reference a human
gesture associated with a specific form of intimate
communication.

These shapes are recognizable, informative, and
welcoming; they enhance comfort and ease of use.
Referencing a human gesture (for example, a hug, a kiss,
or a whisper) allows for an appropriate level of
embodiment without reverting to purely representational
anthropomorphic form. The outstretched arms of The Hug
are the same as the outstretched arms of any person
requesting a hug, naturally directing how The Hug is held
and used (Figures 4- 6).

Design physical interactions and emotive
expressions to reference the qualities and actions of a
specific form of intimate communication.

These qualities and actions are intuitive to the activity
supported and are what makes intimate communication
“rich”. The physical interaction with The Hug references
the actions of hugging such as the embrace and stroking
the back. The emotive expressions communicated from
one Hug to another reference the qualities of a hug, such
as the warmth of two living bodies next to one another and
the vibration in the chest when speaking (Figures 6 and 7).

Design informative expressions and basic operations
to reference existing analogous technologies.
Leveraging the familiarity users have with the everyday
products in their homes decreases barriers to adoption and
use. People have a tacit knowledge of how everyday

Figure 7. Productions drawings of The Hug reflecting the
shape and gesture of a human hug.

products work and a lifetime of experience operating and
interacting with them. The Hug builds on a metaphor of
telephone calls and answering machines. Hugs are
signaled with audio alerts similar to telephone ring tones.
Hugs are “answered” and messages can be left.

Design the system to privilege intimate
communication over information management.
Managing, organizing, and maintaining data is tedious and
often impersonal. Intimate communication requires a sense
of trust and peace that may be thwarted if combined with
invasive functionality. Designing to support intimate
communication must respect the human experience of
intimacy and that respect must be reflected in the form and
functionality of the product. All of the functionality of The
Hug is directed solely at supporting intimate
communication and information management tasks have
been minimized

5. Conclusion and Future Work –
Designing Robotic Products

The work of designers and design researchers shifts
the orientation from designing robots to designing robotic
products. This emphasizes the human use and socio-
cultural contexts of the technology. The term “robot”
carries cultural associations and expectations, which are
often inappropriate or unrealistic for the kinds of service
robots that may soon exist. The term “product” describes
an artifact that people are familiar with, and realistically,
the first service robots deployed in the home will most



Figure 8. Interacting with The Hug through squeezing and
petting.

likely resemble “smart” versions of existing products
rather than science fiction visions of mechanical maids.

Envisioning how technologies become products is an
approach that design research brings to the domain of
robotics. Product development differs from visionary
product design. Visionary product design requires a
holistic approach to the function, shape, materials, and
manners of interaction that unifies the parts into a single
form facilitating specific activities and actions. This
approach is differentiated from others because it does not
emphasize any one part (such as manners of interaction) or
any one aspect of a part (such as auditory cues). Instead,
the emphasis is on the total experience of parts as a single
product.

Because The Hug is a visionary product concept,
engineers might argue that The Hug has yet to be started.
Designers might argue that The Hug is completed. As a
visionary product concept, the purpose of The Hug is a
demonstration of how design can be utilized to create an
innovative form that fosters an accessible, appropriate, and
compelling experience with robotics, rather than a
demonstration of technology.

However, it is important to emphasize that The Hug is
not an uniformed design sketch. The functionality of The
Hug design concept has foundation in existing and
available technology. The Hug’s hardware would include
vibrating motors, thermal fibers, lights, and wireless voice
communications. Existing software protocols could be
used for wireless interaction over the Internet.

There are two directions for ‘next steps’ for The Hug:
development as a consumer product and continuation of
academic research. Consumer product development will

require an interdisciplinary team to integrate the hardware
systems into a single hug form and implement
communication software protocols. Additionally, as part
of the product development process, further market
analysis needs to be done to understand how this product
would fit within the myriad of existing communication
products available today.

As an academic research initiative The Hug is a
valuable platform for investigation issues of human-robot
interaction in general, and specifically the design of
robotic products to facilitate intimate communication.
Such research begins with presenting the concept to
potential users and soliciting feedback. To date, a few
informal conversations have been conducted with elders
and revealed that they disliked the colors (pale green or
dark red) and had problems resolving the size of The Hug
with the size of a child, wanting it to be either smaller or
larger. These conversations pointed toward the design of a
Hug “core” with interchangeable or customisable housing
that could take different shapes or surface materials.
Further conversations with potential users of The Hug are
necessary to strengthen the concept and refine the form.
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