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Figure 1: The five continuous rating interfaces compared in our study. Each visualizes user input on an arousal-valence scale.

ABSTRACT
We present a preliminary study on the design of visual interfaces for
users to continuously rate their emotion while viewing VR content.
Interfaces consist of two from the literature, a continuous adapta-
tion of the popular SAM interface, and two novel interfaces. Designs
were tested to discern what elements are intuitive or distracting.
Study phases included initial impressions of interface visuals, tun-
ing the interface control scheme, training by rating a list of emotion
labels, and continuous rating of 360° video content. Results suggest
that an interactive face icon (Smiley) is a promising design choice
and suggest further evaluation of possible benefits.
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1 INTRODUCTION
We are exploring interface designs for users to give time-continuous,
fine-grained reportings of emotional responses to VR content. Such
reportings are used, for example, as data labels for developing
emotion recognition models [3]. While these are often captured as
arousal and valence measures at the end of an emotional stimulus
via something like the self-assessment manikin (SAM) [1, 5], such
discrete reporting does not capture the full emotional range a single
stimulus elicits over time [6].

Time-continuous rating interfaces in VR have begun to be ex-
plored, with HaloLight and DotSize being recent examples [6]. We
consider the need to explore a larger design space, including differ-
ent control schemes and visuals. We thus introduce novel designs
and continuous adaptations of existingmethodswith an exploratory
preliminary study meant to guide future study direction.

2 INTERFACE DESIGN
All designs (Figure 1) visualize emotion based on a 2D input for an
arousal-valence model of emotion. The input used Vive controller
trackpads. Primary design considerations were that an interface
should be intuitive, to minimize required training or reminders, and
be minimally invasive, to support focus on the content.

We considered four control schemes. Two one-handed schemes
used horizontal and vertical movement on one trackpad, with hori-
zontal component being arousal (AXVY) or valence (AYVX). This
allowed a user to easily specify quadrants by diagonal moves from
trackpad center. Two two-handed schemes assigned arousal to left
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Table 1: Summary of pilot results, indicating the number of times an interface was rated most intuitive (Int), most effective for
watching videos (Eff), most invasive / distracting (MI), least invasive / distracting (LI), best overall, which control scheme was
most preferred, and the most commonly given pros and cons.

Int Eff MI LI Best CS Pro Con
HL 0 0 1 1 0 AYVX Simple Colors not intuitive
GHL 0 2 2 1 2 AYVX Color mixing helped precision More colors is overwhelming
EG 1 0 1 0 0 AYVX Labeling is intuitive Invasive, too much to see
SAM 1 1 3 0 1 THX Easy and precise after training Requires training and visually large
Smiley 5 4 0 5 4 THY Intuitive and non-invasive Face doesn’t capture all emotions

and valence to right hands, with values changed with either verti-
cal (THY) or horizontal (THX) movement. This supported mental
separation of the two dimensions. Interface visuals were placed in
the bottom of the user’s vision to be as unobtrusive as possible.

HaloLight (HL): This method from prior work [6] changed color
of a circle to generally indicate the reported emotion. Circle opacity
represented emotion “intensity”, or distance from neutral.

Gradiated HaloLight (GHL): HaloLight with one color per quad-
rant does not provide variation within quadrants, e.g., tension and
anger look the same. GHL addressed this by varying hue contin-
uously according to an angle of the input coordinate, e.g., low
arousal with neutral valence would color the circle cyan. This gave
finer-grained feedback showing different emotions.

EmojiGrid (EG): A continuous adaptation of [4], EmojiGrid pre-
sented a 2D arousal-valence grid with emojis representing emotions
around its edges. A moving dot showed the user’s reported arousal
(vertically) and valence (horizontally).

SAM:A continuous adaptation of a classic self-assessmentmanikin
[1]. Two scales were shown with dots showing the current ratings.

Smiley: A novel approach with a dynamic face reminiscent of Af-
fectButton [2]. Valence controlled a mouth curve, with the amount
of smiling proportional to valence (neutral input gives a straight
line, and lower values give a frown). Arousal was mapped to either
opacity, with low arousal making the face closer to transparent, or
eyebrow shape, with low arousal turning the eyebrows outward
and high arousal turning them inward. We intend the face to give
an intuitive visual of valence and arousal, making emotion easier
to report.

3 PRELIMINARY STUDY
We gathered opinions of the five interface designs. Seven subjects
participated, using a Vive Pro Eye headset and Vive controllers.

Subjects first used interfaces in an empty VR world while giving
their initial impressions of what the visuals meant. Subjects then
exited VR and were given brief training on the arousal-valence
dimensions and how to give input. They then reentered VR and
tried each interface with each of the four control schemes, picking
the control scheme they preferred for each interface. They then
practiced giving ratings by reading an emotion word (e.g. “happy”
or “angry”) and using each interface to report that emotion. Finally,
they watched five 60-second 360° videos using each interface to
continuously rate their emotions. Afterwards, they answered a
questionnaire about their experience.

4 RESULTS
Table 1 summarizes subjective results. We see a trend of subjects
finding the Smiley interface intuitive, minimally invasive, and ef-
fective for watching videos. Comments noted that the face’s mouth
was a clear indication of valence, and that subjects could easily find
most expressions that matched their emotions. Subjects were split
on if arousal should be represented by opacity (4) or eyebrows (3).
The eyebrows made more sense as an emotional indicator, but could
be misinterpreted in too many ways. The opacity was more abstract,
but simpler to interpret once subjects knew what it meant. Most (5)
subjects preferred two-handed input, saying it was easier to focus
on each dimension individually and avoid accidental changes.

Results on HL and GHL suggest that the colors are not universal.
During initial impressions, only 2 subjects correctly interpreted
the emotions represented by all 4 colors. Those who liked them
generally preferred GHL for its increased precision; the 4 colors
made subjects feel that they were choosing from only 4 options.
Feedback on SAM showed it was intuitive and precise, but only
after training on the arousal-valence model, and it was large and
distracting during video. Feedback on EG showed that the faces
were intuitive and subjects liked seeing their input directly mapped
to a grid, but showing all of the faces at once was too distracting
during video. These results will be used to further improve designs
and continue their comparison to other interfaces.
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