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Abstract:

Embodied cognition indicates that aspects of 
the body, beyond the brain, shape the features 
of cognition. This mental constructs include, 
amongst others, emotions, memory and judge-
ment. For instance a happy expression like
smiling can lead to positive emotions and 
even to a better impression in retrospect. With
„Embodied Emoticons“ this psychological
aspect is transferred into a quick to grasp
practical application. The concept takes place
in a public setting and provides a short, fun
interaction to encourage users to smile in order
to improve the mood and relieve stress. For 
this purpose the face expression of the inter-
acting person is recognized and overlaid by 
an emoticon according to different, preset
options. The user also has the option to share the
interaction in form of a digital postcard in the 
end. For testing purposes the application is 
displayed on a small screen and evaluated
individually by selected subjects with a brief,
previous explanation of interaction techniques.
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Motivation:

Our goal is to design a quick to grasp practical 
use for the embodied cognition theory, mapping 
displayed facial expressions to a selection of
emoticons. The positive aspect of embodied
cognition is used to improve mood through
smiling in a short playful interaction. The user 
has to test out available interactions and
through performing them to complete a joyful
task of assembling a picture frame to share
it in the end.

There is a number of applications with a partially 
comparable interaction approach or conception 
scheme. These include Live-Filter mobile appli-
cations such as „Snapchat“ and „MSQRD“ that 
add overlays to the camera image and allow the 
user to save those enhanced pictures. Although
the implementations operate with facial
recognition and real-time embellishment, they
lack the psychological background of our
version and therefore differ in the overall
goal of the interaction.

Live-Filter applications:
Snapchat (left) and MSQRD (right)

Snapchat-Filters:
barfing rainbow (left) and bunny (right)
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In comparison, the installation „Android Times 
Square“ has similar intentions but takes a
somewhat different approach. For instance the 
individualization of an avatar beforehand and
tracking of the whole body shape as main inter-
action with the system. The installation
featured a set of four mini-games related to 
coordination, balance and simple physical
exercises to provide a meaningful emersion.
Furthermore „Android Times Square“ was, 
during an event for a period of two days,
publicly available in an urban setting on a big 
screen, as intended for „Embodied Emoticons“.

Individualization of the avatar with Androidify

Androidify on Times Square, New York 
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Concept:

A pedestrian is directed verbally or graphically 
to our application in a shopping window. We 
must assume that the initial face expression of 
the user is going to be neutral or even irritated 
as often observed on passing people. For this
reason the „Neutral Face“ emoticon with a 
straight and closed mouth is chosen as the first 
available overlay, so the start of the interaction 
can be incidental.

This is combined with the „Pile of Poo“ emoticon
shaped like a soft, brown ice cream with a
friendly smile at the bottom of the webcam
picture to surprise people and to make them 
smile or laugh.

This expression leads to the „Grinning Face“
emoticon with small circles for eyes and
a big open mouth, showing teeth. Because a
surprised expression may also occur at this
stage the „Flushed Face“ emoticon with wide
eyes and an open mouth is also achievable.
In addition, the „Face throwing a Kiss“ emoticon
with one eye winking and a heart leaving the
kissing mouth appears if a person tries to
make a pout.

First storyboard for „Embodied Emoticons“

Additional Emoticons:
„Grinning Face“ and „Face throwing a Kiss“ 
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To achieve the intended playfulness at this 
point in the concept phase several designs
were discussed. Among them are:

	 •	 blending	 in	 more	 overlays	 as	 more
  interactions take place to create an
  environment (used in the christmas
  themed version that was tested)

	 •	 a	 flower	 growing	 with	 every	 inter-
  action combined with sunrays around
  the face of the user to symbolize a sun

	 •	 a	 simple	 game	 where	 you	 have	 to
  complete a puzzle game through making
  faces (used in the improved and final
  version)

Furthermore the use of music is discussed
to support emotional impact during the inter-
action and to built up the anticipation towards
the end of the event.

Implementation:

To simplify the testing process a webcam is
used for the face detection and the appli-
cation „FaceOSC“ for face recognition. The 
data is received via a network connection and 
then interpreted in Processing 3.2.3. If a face is
recognized, „FaceOSC“ transmits data regarding 
the float values of the position and measure-
ment of the mouth, both eyes and eyebrows, as 
well as the orientation of the head as vectors.
Processing then calculates border values
allowing to switch between different, preset
emoticons that correlate closely with the
displayed expression.

An automated calibration according to facial
features of the user would in the future improve 
the accuracy and insure a predictable behavior 
of our application for a broader audience.

FaceOSC: webcam output with a face grid 
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For instance a guide preceding the interaction for 
the calibration, verbally or graphically inviting the 
person to look neutral, make a pout or to smile 
and so on, could serve this purpose.

Evaluation:

A compressed evaluation was conducted with 
a seasonal themed version. The test was set 
up with six voluntary participants prior to the 
christmas holidays at Augsburg University of 
Applied Sciences. A selection of Microsoft
reaction cards was used to help the subjects to 
formulate a feedback and to start a discussion. 
The overall feedback was positive, the prototype
was described, with help of the Microsoft
reaction cards, predominantly as „creative“ 
and „interesting“. However the initial goal of the
application was not clear due to a multitude of 
symbols used to achieve an arc of suspense.

Moreover the correlation between the action of 
the person and symbol used was not apparent 
and resulted in confusion.

At this point the participants received additional
clarifications, which might have influenced 
their experience and minimized the element of
surprise while exploring available emoticons.
Nevertheless we observed that users were
amused in total by the application, because
each person smiled or laughed at some point
of the interaction.

Multitude of symbols with the Santa face and
missing correlation between the action

of raising eyebrows and the reindeer overlay  



7

According to the findings of the evaluation the 
prototype was improved upon. First the emoti-
cons were matched closely to the required
emotion to facilitate the association between 
the two for the user. Furthermore the overlays 
overall were reduced to avoid confusion. This 
improvements offer users more control over
the interaction overall, as they grasp the
correlations. Second a clear beginning and end
were added to the application using a playful
approach through a puzzle game. The display
is divided in four sectors that represent four 
puzzle pieces. Piece by piece, the puzzle
has to be put together using different facial
expressions providing an incentive to discover
available actions. Lastly the webcam picture
is left out to further reduce distraction.

Startscreen, first level with a face detected 

First level succeded with user feedback message



To explain the available options in the first level
an easy to comprehend emoticon is visible on 
the particular sector. The difficulty in the second 
level is increased by disguising the required
expressions in animal emoticons and combining
two different activities like raising eyebrows 
and making a kissing face. At this point in the
application the user has to do some „face yoga“ 
moving face muscles around to meet the needed
facial appearance. Once the level is complete
the feedback „Level succeeded“ is shown to 
mark the end of the game. With this version of 
„Embodied Emoticons“ we strive for a short,
loosening encounter to reach a playful outcome.

Conclusion:

Overall „Embodied Emoticons“ is a promising
start to engage users to utilize the positive
psychological aspects of embodied cognition.
However a verification in the wild is an
interesting setup for the future to observe
reactions of a non guided interaction and
review if the application is self-explanatory.

Also additional interactions between several
individuals simultaneously would enhance
„Embodied Emoticons“ in the future. It is
conceivable that the players simultaneously
battle to uncover most puzzle pieces in a
shared screen or in separated screens during
a time challenge. Another approach could be 
to assign different puzzle pictures to the two 
users. For example the first person that inter-
acts is assigned „Puzzle A“ in the application 
and adds a piece of that picture with a neutral
expression to the screen. The second person
is then assigned „Puzzle B“ and accordingly
adds a piece of that picture through a smile.
The result is always an individually patched
picture which then again can be shared.

Startscreen, second level with animal Emoticons

Second level succeded


