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ABSTRACT
While face gesture input has been proposed by researchers, the
issue of practical gestures remains unsolved. We present the first
comprehensive investigation of user-defined face gestures as an
augmented input modality. Based on a focus group discussion,
we developed three sets of tasks, where we asked participants to
spontaneously produce face gestures to complete these tasks. We
report our findings of a user study and discuss the user preference
of face gestures. The results inform the development of future
interaction systems utilizing face gestures.

CCS CONCEPTS
• Human-centered computing → Empirical studies in HCI;
Empirical studies in interaction design; Gestural input.
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1 BACKGROUND AND MOTIVATION
Various functional face-based input systems (wearable, desktop-
based, etc.) have been proposed and diverse recognition algorithms
with different sensing methods (electrooculography, camera-based,
etc.) have been created and examined [1, 3–6]. Until today, one of
these input modalities have yet been (fully) accepted in our every-
day lives. When Lyons proposed a mobile face gesture interface [3],
he pointed out an unsolved face gesture issue, namely ”what kind
of action-effect mappings result in comfortable, easy to learn inter-
faces?” As a broad discussion about face gesture design is still scarce,
we are presenting findings of a study that aims at gaining a more
comprehensive understanding of face gestures, and to contribute
to answering this question.
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2 METHODOLOGY
We conducted a study containing of a focus group that informed a
user-defined gesture study [8].

2.1 Focus Group
We recruited 11 participants (4 women, 7 men), aged between 22 and
38 years (Mean = 27, SD = 4.95), whowere knowledgeable in Human-
Computer Interaction (HCI). The participants were invited to the
study in two groups of five and six respectively. After collecting
written consent from all participants, a moderator instructed the
group and posed questions concerning potential applications and
user scenarios for using human face to interact with computer
systems. For each question, participants were given about five
minutes to write down ideas on post-it notes. The ideas were shared
with and discussed by the other group members. Each session lasted
about 90 minutes.

53 different application ideas were created during the study. We
grouped them into six categories: Socializing (3), LifeLog (13), Auto
Suggestions (5), Functional Controls (26), Privacy and Security (4),
Game (2). Also, face gesture and facial expressionwere differentiated
together with the participants. Facial expression is considered as an
implicit input and face gesture is an explicit input with an unequiv-
ocal intention to manipulate computer systems. Head movements
were not considered face gestures in this work. 26 ideas from Func-
tional Controls and three ideas from Privacy and Security were
using face gestures. The ideas in the other categories did not include
explicit input; they were, therefore, excluded. We created three
target applications based on the most mentioned ideas.

2.2 User-defined Gesture Study
Three computer applications with four commands each were used
as target interactions in this study: 1) E-mail Inbox with com-
mands Next, Mark, Open, and Close; 2) Media Player with com-
mands Play, Pause, Fast Forward, and Fast Backward; 3) Docu-
ment Reader with commands Zoom In, Zoom Out, Scroll Down,
and Scroll Up. We built simplified GUIs for each application and
recorded all effects of the commands in separated short videos.

We recruited 20 participants (9 females, 11 males), aged between
22 and 30 years (Mean = 24.95, SD = 2.11) for this study. After
the participants gave written consent, inter alia to receive permis-
sion to record participants’ faces on video for later analysis, the
leading researcher explained the purpose and procedure of the
study. The study was composed of three application sessions with
short post-task questionnaires and a post-study interview session.
The observer instructed each participant to use one visible facial
movement as a gesture. After an effect was shown in a short video,
participants performed the best-fit gesture in their opinions to the
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Figure 1: A command, Fast Forward, is presented to a par-
ticipant. The participant’s face movement is video-recorded.

command (Figure 1). The participants then answered a question-
naire rating their own gesture mappings.

The questionnaire contained four questions for each command.
The first question was to understand the emotional factors because
emotion-related face gestures (e.g. smile as explicit input) were
often discussed in related works [4, 5]. The participants had to
answer whether any emotional valence and arousal levels were
related to the gesture mappings. An emotion assessment scale with
self-assessment manikin (SAM) [2] was used to rate the valence
and arousal when the answer was yes. The other three questions,
presented as 7-point Likert Scales (1= ”Entirely Disagree” to 7 =
”Entirely Agree”), asked the participants if the gestures were well-
matched, easy to perform, and socially acceptable. In the post-study
interview session, participants were asked to state their opinions
about using this input modality.

3 RESULTS
We collected 240 gestures in total (12 commands * 20 participants)
and presented the most frequently used gesture mappings shown in
Figure 2 along with agreement rate [7]. A taxonomy of all collected
gestures by facial parts and movements is presented in Figure 3.
Upper Facial Part (used 75%), includes gestures performed with
the eyebrows, eyelids and eye gaze;Middle Facial Part (used 2 %)
includes nose and cheek movements; lips, mouth and chin move-
ments are included in the category of Lower Facial Part (used
23 %). Interestingly, no gestures were made using two or more fa-
cial parts and all the most frequently used gesture mappings were
included inUpper Facial Part. Many participants chose eye move-
ments containing directional information as gestures, e.g. Look Up

Figure 2: User-defined gestures with agreement rate.

Figure 3: Face Gesture Taxonomy

and Down for Scroll Up and Down (N = 9), Look Right for Fast
Forward (N = 5).

When the participants were asked whether emotional factors
were included in the gesture mappings, 64.17% of the gesture map-
pings were answered no. It showed that the majority of the defined
gestures were not considered emotional. And we did not find any
valence-arousal trends in the remaining 35.83%, that answered yes.
For the other self-assessment ratings, the participants considered
the gestures were well-matched (Mean = 5.2, SD = 1.27), easy to
perform (Mean = 5.9, SD = 1.21) and socially acceptable (Mean =
5.5, SD = 1.46).

In the post-study interview, we observed other preferences and
opinions of the participants. Some mentioned that they used Upper
Facial Part to perform gestures because of its subtlety. P17 men-
tioned that he chose eye movements because he felt he must look
weird if he used other facial parts such as moving the mouth. Sim-
ilarly, P15 selected Upper Facial Part gestures and said ”... I tried
to avoid looking weird because I don’t want to use them (weird
gestures) in public.” Furthermore, we asked for participants’ opin-
ions on using face gestures. Overall, the participants considered
face gestures to be an optional input modality to support the users
when hands are occupied, rather than a main interaction (N = 9).
Also, some (N = 3) considered face gestures convenient because of
its subtlety so they could check contents on computers covertly.

4 FUTUREWORK AND CONCLUSION
We reported a comprehensive investigation of user-centered face
gesture study. We conclude that users prefer to use upper facial
movements to perform gestures because the movements are subtle,
and can include directional information. Also, fewer gestures were
emotion-related and the emotion-related ones were not identical.
Simple and functional gestures are preferred for computer controls.

Based on the results of our focus group, we used personal com-
puter applications as examples to discuss user-defined face gestures
in this study. We will further investigate the other applications
with explicit face gesture input in order to have a thorough under-
standing of face gestures from the users’ perspective. Finally, we
hope the exploration will further drive researchers and designers
to develop practical face gestures in future interaction systems.
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