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Abstract
Perceptions of ambiguous biological motion are modulated by di erent individual cognitive abilities (such as inhibition and
empathy) and emotional states (such as anxiety). This study explored facing-the-viewer bias (FTV) in perceiving ambiguous

| 1=


http://crossmark.crossref.org/dialog/?doi=10.1007/s00221-018-5233-3&domain=pdf

Experimental Brain Research

1=



Experimental Brain Research

Psychology at Peking University. All observers provided
written informed consent, according to institutional guide-
lines and the Declaration of Helsinki.

Visual stimuli and equipment

Visual stimuli included target stimuli (foreground) and a
task-irrelevant facial emotion cue (background). The target
stimuli included either a point light walker or circular ran-
dom dots (Fig. 1). For each trial, we randomly chose an
azimuth rotation angle for the point-light walker as either
90° or — 90°, and counterbalanced both types of PLW. We
then displayed an animation of PLW, with a full walking
cycle of 1300 ms. We played the video with 130 frames on
Cathode Ray Tube (CRT) monitor at a vertical refresh rate
of 100 Hz (10 ms per frame),with a resolution of 1024 x 768
(pixels?). The random dots stimuli consisted of 1000 random
dots in a circular area within an imaginary contour diameter
equal to the height of the PLW. Approximately half of the
random dots moved towards the center point of this circular
(centripetal motion), while the other half moved away from
the center (centrifugal motion). Each dot was 3 pixels wide
(approximately 0.06 degrees of visual angle).

For the task-irrelevant facial emotional cue, we presented
human face figures in the background, in the same area as
the point-light walker. The face stimuli were categorized into
happy, neutral, or angry faces using a standard appraisal
procedure/scoring procedure (Gong et al. 2011). We selected
the facial stimuli with high rating consistency (over 80%)
across evaluators. The target stimulus was either a point light
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first 10 s were dropped to prevent potential initial response
bias and to allow the observer to establish bi-stability of
the ambiguous motion. Data from the last 60 s were used
for analysis.

During the experiment, PLW and random dots motion
(RDM) were presented in blocks, while the background
visual conditions were presented using randomized trial-by-
trial. Each block consisted of 16 trials, with each of the four
emotional valences repeated four times (Fig. 2). Observers
rested for at least 30 s every five trials. To examine the valid-
ity of the subjective appraisal of emotional valences of facial
cues (including the no-facial-image baseline condition), we
asked observers to rate emotional valences for the faces on
a Likert scale from 1 to 7 (i.e., 1-most angry, 7-most happy)
after the experiment.

Results for Experiment 1

The dependent variable is the duration of perceived motion
direction, which characterizes the stability of a dominant
perceived direction over a non-dominant direction. Because
the perceived direction is the result of a resolution of ambi-
guity (approaching vs. receding), the perception is bi-stable.
The dominant perceived direction changes over time, switch-
ing between two perceptions. We excluded two observers’
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interactions by exploring the statistical results within each
stimulus category (PLW vs. random dots).

To further investigate the stimulus/task effects, we
applied two separate repeated measures ANOVA for PLW
and random dot presentations, with normalized dominant
duration as the dependent variable and the same set of pre-
dictor variables (emotion valences, perceived direction, and
social anxiety group) as the independent variables.

For the PLW task (with the point-light walkers as the
visual stimuli), the main e ect of perceived direction was
statistically significant, F(1,28)=107.243,p<
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F(1,29) =3.128, p=0.087. The interaction between visual
cues and social anxiety group was statistically significant,
F(3,87)=2.91, p<0.05. The interaction between stimuli
type and social anxiety group was borderline significant,
F(1,29)=3.652, p=0.06. The interaction between per-
ceived direction and social anxiety group was also statis-
tically significant, F(1,29) =4.949, p<0.05. The interac-
tions between target stimuli type and perceived direction
was statistically significant,

1=



Experimental Brain Research

the duration of perceived approaching random dots motion
(0.816, SE=0.042).
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bi-stability rather than the other direction. The perception
of motion direction using point-light walkers was in the
direction coming out from the center (facing-the-viewer).
Human observers tend to process visual stimuli in the cen-
tral visual field more e ciently than in the peripheral field.
This resulted in a perception of dominant receding (centrip-
etal) motion (Aaen-Stockdale et al. 2008). Unexpectedly, we
found that the presence of the single facial image a ected
the perceived dominant direction in random dots motion;
however, the group of facial images did not have thise ect.
This further confirms that the central visual cues (a single
face) played a major role in modulating the lower-level per-
ception of random dots motion. Nevertheless, we could not
find a specific modulation e ect based on social anxiety
level in the random dots motion experiment. This results
implies that individual cognitive abilities, including anxi-
ety level, is specifically aligned with life-relevant sociobio-
logical motion stimuli such PLWs (Heenan and Troje 2014,
2015), but is not aligned with non-biological motion stimuli.

Unlike other approaches in ensemble coding, which
directly reveal that many objects were pooled into a sum-
mary, in our current approach, we did not pool directly the
facial stimuli into a summary representation. This is prob-
ably due to the task (discriminating the PLW rather than the
faces) and the stimuli sizes (larger than the stimuli in typical
studies using ensemble coding) we adopted. In the current
study, the participants could use the mean ‘emotional’ infor-
mation from multiple faces with lower possibility of attend-
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