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Emotions in interpersonal interactions can be communicated simultaneously via various social signals such
as face and biological motion (BM). Here, we demonstrate that even though BM and face are very different
in visual properties, emotions conveyed by these two types of social signals involve dedicated and common
processing mechanisms (N = 168, college students, 2020–2024). By utilizing the visual adaptation
paradigm, we found that prolonged exposure to the happy BM biased the emotion perception of the
subsequently presented morphed BM toward sad, and vice versus. The observed aftereffect disappeared
when the BM adaptors were shown inverted, indicating that it arose from emotional information processing
rather than being a result of adaptation to constitutive low-level features. Besides, such an aftereffect was
also found for facial expressions and similarly vanished when the face adaptors were inverted. Critically,
preexposure to emotional faces also exerted an adaptation aftereffect on the emotion perception of BMs.
Furthermore, this cross-channel effect could not only happen from faces to BMs but also from BMs to faces,
suggesting that emotion perception from face and BM are potentially driven by common underlying neural
substrates. Overall, these findings highlighted a close coupling of BM and face emotion perception and
suggested the existence of a dedicated emotional representation that can be shared across these two different
types of social signals.
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Perceiving and understanding the basic emotions (e.g., happiness
or sadness) of other individuals is critical in human social life, as it
enables us to infer the intentions of our conspecifics and further
facilitates interpersonal interactions (Darwin & Phillip, 1998).
Facial expressions present the most common and salient nonverbal
social communicative signals regarding others’ affective states and
intentions (Ekman & Oster, 1979; Frith, 2009). The ability to read
facial expressions emerges early in life, as evidenced in 7-month-old
children (Kotsoni et al., 2001) and even newborn infants (Farroni
et al., 2007). Besides, such ability is also present in nonhuman
primates (e.g., chimpanzees; Hoffman et al., 2007; Parr et al., 2008),
further indicating the evolutionary basis of facial expression

perception. Notably, the processing of facial expressions recruits a
specialized mechanism that is dissociable from other aspects of face
perception (Bruce & Young, 1986; Calder & Young, 2005; Haxby
et al., 2000). Specifically, converging evidence from humans and
macaques has shown that the superior temporal sulcus is selectively
activated by facial expression rather than facial identity (Hadj-
Bouziane et al., 2008; Hasselmo et al., 1989; Narumoto et al., 2001).
Moreover, using an adaptation procedure, it has been observed that
the anterior superior temporal sulcus is more sensitive to the
repetition of facial expression as compared to the repetition of facial
identity or head orientation (Fox et al., 2009; Taubert et al., 2020;
Walther et al., 2013; Winston et al., 2004). These aforementioned
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findings together reveal that there might exist a specialized
mechanism underlying facial emotion perception.
In addition to faces, the body movements of biological organisms

also carry important emotional information. Compared with faces,
these life motion signals convey direct action-oriented emotional
information and remain salient even from a far distance (Aviezer
et al., 2012; de Gelder, 2006). Human observers are highly adept at
reading emotions from biological motion (BM), even when they are
portrayed merely by the movements of several point lights placed on
the major joints of living creatures (Alaerts et al., 2011; Johansson,
1973; Montepare et al., 1987; Troje, 2002, 2008). Moreover, the
distinctively expressed emotions (e.g., sadness, happiness) in
minimalistic point-light BM stimuli could be successfully recognized
even by 8-month-old infants (Missana et al., 2015; Missana &
Grossmann, 2015). Interestingly, the ability to read facial expressions
also occurs during this period of development (Peltola et al., 2009).
Such concurrent emergence of abilities to perceive emotions fromBM
and face implicates that emotion processing of BM may recruit a
mechanism analogous to that of face. While the neural mechanism of
facial expression processing has been well investigated (Engell &
Haxby, 2007; Pessoa et al., 2002), it heretofore remains equivocal
whether the BM emotion perception also involves specialized neural
modules (Alaerts et al., 2014; Atkinson et al., 2012; Bachmann et al.,
2018; Peelen et al., 2007). Furthermore, the fact that face and point-
light BM are both critical social signals conveying obvious emotional
information raises an important question as to whether there exists a
shared neural module for emotion perception from face and BM.
Notably, albeit the point-light BM differed greatly from face in

low-level features, they possessed analogous cognitive and neural
processing mechanisms (Blake & Shiffrar, 2007; Engell &McCarthy,
2013; Grossman et al., 2000; Peelen et al., 2006; Servos et al., 2002;
Simion et al., 2008; Thompson & Hardee, 2008; Troje & Westhoff,
2006). Such findings underscore the importance of using these two
types of social signals as distinct visual features to probe a general
social perception system (Minnebusch & Daum, 2009; Simion et al.,
2008; Thompson & Hardee, 2008; Yuan, Ji, et al., 2023). Recently,
emerging evidence has implied that the emotion perception of BMand
face are also closely connected, as revealed by a strong correlation
between the abilities to process emotions from BM and face (Actis-
Grosso et al., 2015; Alaerts et al., 2011; Henry et al., 2012; Isernia
et al., 2020; Miller & Saygin, 2013). Moreover, they both exhibit a
happiness superiority during visual search (Becker et al., 2011; Lee
& Kim, 2017) and in guiding social attention (Yuan, Ji, et al., 2023).
Besides, the key brain areas (e.g., superior temporal sulcus) involved
in facial expression perception (Engell & Haxby, 2007; Pitcher
et al., 2014) are also essential for BM emotion perception (Alaerts
et al., 2014; Basil et al., 2017). These findings together suggested a
potentially shared neural mechanism for emotion processing in face
and BM, but the direct empirical evidence is lacking. It is important
to note that the aforementioned findings derived from separate
studies that independently investigated BM and face emotion
processing, while no study has yet integrated both face and BM into
a single experiment to examine whether their emotion perception
recruits common neural mechanisms.
The present research directly probed this issue by utilizing the

visual adaptation technique, which is recognized for its ability to
alter neuronal activities underlying specific feature encoding
(Webster & MacLeod, 2011). In particular, visual adaptation

indicates the phenomenon that prolonged exposure to an extreme
visual stimulus biases the perception of a subsequently presented
stimulus away from the adapted feature. It serves as a central
mechanism underlying the visual perception process which allows
neurons to rapidly and flexibly change their tuning property and
relocate the perceptually neutral point, thus expanding their perceptual
boundary to cope with the enormous changes in the surrounding
environment (Webster, 2011, 2015;Webster &MacLeod, 2011). This
mechanism maintains the sensitivity of human visual system to detect
mild changes and enables humans to readily adjust the current
perception based on the previous experiences (Kohn, 2007). More
importantly, the adaptation aftereffect directly revealed changes in
response properties of neural channels that are activated by adapting
stimuli (Benda, 2021). Therefore, the adaptation paradigm has been
repeatedly described as “the psychologist’s microelectrode” (Frisby,
1980), serving as a powerful noninvasive tool for temporarily
isolating and diminishing the neural populations encoding specific
features (Calder et al., 2007; Ellamil et al., 2008; Webster &
MacLeod, 2011; Winston et al., 2004). It is recognized for two
distinct advantages: First, its effect occurred rapidly enough to
capture the recent influence of visual experiences. Second, it linked
the complex neuronal effects to simple changes in perception (Kohn,
2007). In fact, abundant studies have adopted this paradigm to
explore the underlying neural mechanism subserving the perception
of simple physical features (e.g., orientation, color, motion; Boynton
& Finney, 2003; Clifford, 2002; McCollough, 1965) as well as high-
level social attributes (e.g., facial expression, face identity; Calder
et al., 2007; Hsu & Young, 2004; Winston et al., 2004). More
importantly, it has been consistently reported that the behavioral
aftereffects were strongly correlated with the neural effects (Fu et al.,
2014; Thurman et al., 2016; Wang et al., 2017), further indicating
the utility of the adaptation paradigm in probing the underlying
neural activities.

We adopted this technique to first probe whether emotional
information contained in the highly simplified BM could produce
significant adaptation aftereffects. This would imply the existence of
specific neural modules dedicated to the BM emotion encoding. The
facial expression aftereffect was also examined as a complement
and comparison to the BM study. Notably, we combined the BM
and face in a cross-channel emotion adaptation paradigm to
investigate whether altering neuronal activities underlying face
emotion perception would cause subsequent changes in BM
emotion perception and vice versus. Such an aftereffect, if observed,
would indicate the existence of a common neural representation
subserving emotion perception from these two types of social
signals.

Transparency and Openness

The procedures of sample size determination, all data exclusions
(if any), all manipulations, and all measures were reported in the
study following JARS (Kazak, 2018). All data, materials, and
analysis code used in the present study could be accessed at the
Knowledge Repository of Institute of Psychology, Chinese
Academy of Sciences (http://ir.psych.ac.cn/handle/311026/43476;
Yuan, Wang, & Jiang, 2023). Data were analyzed using Jamovi,
Version 2.2.5. This study’s design and its analysis were not
preregistered.
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Experiment 1: BM Emotion Adaptation

In Experiment 1, we adapted participants with the extreme happy
or sad BM and asked them to make judgments upon the perceived
emotion of the subsequently presented morph BM. To confirm such
an effect appeared at the emotion processing level that is independent
of simple constitutive feature adaptation, we further included an
inverted adaptation condition by replacing the BM adaptors with
their inverted counterparts. This is because inversion retains the
parts-based retinotopic features (e.g., velocity, gesture, shape) that
constitute the BM adaptor while significantly disrupting the holistic
emotional information (Atkinson et al., 2007; Dittrich et al., 1996;
Spencer et al., 2016).

Method

Participants

Forty-eight college students whose ages ranged from 18 to 30 with
normal or corrected-to-normal vision were recruited in the study, with
24 (13 females, 11 males; M = 21.4 years, SD = 2.1 years) in the
upright BM adaptation condition and 24 (13 females, 11 males;M =
23.5 years, SD = 2.9 years) in the inverted BM adaptation condition.
We asked participants to provide their demographic information via
self-report prior to the formal experiment. All reported that they were
Asian undergraduate/graduate students without current employment
and had no history of neurological or psychiatric disorders. They were
unaware of the experimental purpose and gave written informed
consent in conformity to the procedure and protocols approved by the
institutional review board of the Institute of Psychology, Chinese
Academy of Sciences. Data were collected in 2020–2022. Power
analyses (F tests, repeated measures, within factors) with G*Power
(Version 3.1.9.4; Faul et al., 2007) showed that a sample size of
24 participants under each condition (upright/inverted) would afford
80% power (α = .05) to detect a medium-high adaptation aftereffect
( f= .27). This sample size was equal to previous studies with similar
designs (Watson & de Gelder, 2020). Besides, a sensitivity test was
conducted to assess the smallest adaptation aftereffect the current
sample size is able to detect. Specifically, the sample size of
24 participants would be sensitive to effects of f = .31 with 90%
power (α = .05). This means that our study could reliably detect
effects larger than f= .31, which is a medium effect and is comparable
to the effect reported in previous studies. For the interaction effect, the
power analysis (F tests, repeated measures, within-between factors)
showed that the current sample size would afford 80%power (α= .05)
to detect a small effect ( f = .19). In addition, post hoc power analyses
with analyses of variance (ANOVAs), Student’s t tests, andWelch’s
t tests were performed in all experiments to assess the quality of
our results. The results showed that all our significant tests afforded
over 99% power (α = .05).

Stimuli

Stimuli were displayed using MATLAB (Mathworks, Inc.)
together with the Psychtoolbox extensions (Brainard, 1997; Pelli,
1997) on a 19-inc. cathode ray tube monitor (1,280 × 1,024 at 60
Hz) with gray background, red–green–blue: 128, 128, 128. The
parametric emotional BM stimuli were taken from Troje (2008; see
at https://www.biomotionlab.ca/html5-bml-walker/ for a vivid
demonstration). Each BM walker consisted of 15 point-light dots

depicting the movements of the major joints (i.e., pelvis, thorax,
shoulders, elbows, wrists, hips, knees, and ankles) and the head. Its
emotional state was manipulated through a standardized score on a
linear axis that adjusts the degree of differences between happy
and sad walkers. The scores were based on the Fourier-based
representation of observers’ emotional ratings of 80 actual walkers
and were then computed within a 10-dimensional subspace
spanned by the first 10 principal components (Troje, 2008). This
approach matches the biological motion stimuli in terms of
frequency and phase, while exaggerates the diagnostic features
that the classifier extracts to generate walking patterns with the
respective properties and attributes. Happiness is usually linked
with the occurrence of rewarding experiences, which motivates
social engagement, while sadness signals the need for coping with
loss, which motivates social withdrawal. These two types of
emotions were maximally distant in emotional computation space
(Susskind et al., 2007) and were rated as least similar in conceptions
among six basic emotions (Brooks et al., 2019). Moreover, the
happy and sad point-light walkers were easily recognizable and
distinguishable (Spencer et al., 2016; Troje, 2008; Yuan, Ji, et al.,
2023). Note that the identity and gender of these BM stimuli were set
at the neutral point and were thus nonrecognizable as they were the
averages of 80 actual walkers (half male, half female).

The extreme happy (6 SD into the happy part of the linear axis
reflecting the differences between happy and sad walkers) and sad
(6 SD into the sad part of the linear axis) BMwalkers were employed
as the upright BM adaptors (Yuan, Ji, et al., 2023). The inverted
adaptors were created by mirror-flipping the upright BMs vertically.
The test stimuli were seven morph BM stimuli that varied in the
degree of happiness and were sampled from the corresponding
points along the happy-sad linear axis (−2.5 SD, −1.7 SD, −0.8 SD,
0 SD, 0.8 SD, 1.7 SD, 2.5 SD; see Figure 1). This approach of using
morphed stimuli was widely adopted by former adaptation studies
on both BM (Jordan et al., 2006; Theusner et al., 2011; Troje et al.,
2006) and face (Hadj-Bouziane et al., 2008; Xu et al., 2008; Yang
et al., 2010; Ying & Xu, 2017). The reason for using the morphed
stimuli is to enable us to directly measure the point of subjective
equality (PSE), which is the point along the morphing continuum
that is the most ambiguous perceptually (yielding 50% of happy/sad
responses). According to the PSEs obtained in each condition
(baseline, happy adaptation, and sad adaptation), we are able to
compute the degree and the direction of subjective perceptual
change under different adaptation conditions. This approach is
recognized for its advantage in accurately and directly measuring the
magnitude of adaptation aftereffects.

Procedure

Participants were seated in front of the computer screen at a
viewing distance of 57 cm. They were asked to complete two
experimental phases, namely a baseline phase followed by an
adaptation phase. Each baseline trial started with 1,000-ms fixation
at the central cross (0.7° × 0.7°) of a white frame (17.9° × 17.9°)
followed by a test BM (2.8° × 8.4°) presenting centrally for 500 ms.
Then, participants had to judge whether the test stimulus was happy
or sad as accurately as possible. The baseline phase contained
140 trials with 20 repeats for each test stimulus and a break after
every 20 trials. For the adaptation phase, participants needed to
complete two blocks (adaptation to sad or happy BM), and the
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sequence of the two blockswas counterbalanced between participants.
Each adaptation block started with a 25-s preadaptation during
which a happy or sad BM was presented as the adaptor, which
maintains the aftereffect during the procedure (Fang et al., 2007; Ji
et al., 2020; Thurman et al., 2016). The BM adaptor randomly
moved within an area of 1.8° × 1.8° to reduce the influence of low-
level adaptation. In addition, its color changed to red every 3–5 s,
and participants were instructed to follow the stimulus and report
the color change immediately by pressing the space key. This color
change detection task was administered to maintain the observer’s
attention on the adaptor throughout the preadaptation period. After
that, a test period of 140 trials identical to the baseline phase was
conducted, and participants were asked to make judgments on the
emotion of the test BM. Note that after every four trials, a 5-s
topping-up adaptation without color change was administered to
maintain the adaptation effect (see Figure 1). Before the formal
experiment, participants received several practice trials and a
minimum of 80% accuracy was required to pass the prior practice.
For the inverted adaptation condition, the adaptors were changed
to the inverted BM walkers.

Data Analysis

We computed the proportions that a test stimulus was judged as
happy for each observer under each adaptation condition and fitted
them with a Boltzmann sigmoid function f(x)= 1/(1+ exp(x− x0)/ω),
where x denotes the physical difference between a happy stimulus
and a sad one (−2.5 SD, −1.7 SD, −0.8 SD, 0 SD, 0.8 SD, 1.7 SD,
2.5 SD), x0 denotes the PSE, at which the observer judged a test
stimulus as neutral in emotion; and half the interquartile range of
the fitted function denotes difference limen (DL), an index of
discrimination sensitivity.

Results

We first examined whether prolonged exposure to emotional
BM walkers (happy or sad) would bias the emotion perception of
the subsequently presented morphed BMs. The mixed 2 (adaptor
orientation: upright, inverted) × 3 (adaptation condition: happy,
sad, baseline) ANOVA was conducted on the PSEs. The results
revealed a significant interaction between adaptor orientation and
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Figure 1
The Schematic Presentation of Stimuli and Design for the Adaptation Block in the Upright Condition of Experiment 1

Note. The adaptation block began with a preadaptation period lasting for 25 s, where a happy or sad biological motion (BM) stimulus was presented.
Participants were asked to pay attention to the stimulus and detect the color change. The preadaptation period was followed by the test period. During the test
period, a test stimulus was presented at the center of the screen for 500 ms, and participants were required to judge if it was happy or sad by pressing the
response button. The test stimuli were a series of morphed BM stimuli. In addition, a 5-s topping-up adaptation was repeated after every four test trials to
maintain the adaptation effect. The “+” symbol represents the fixation cross. See the online article for the color version of this figure.
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adaptation condition, F(2, 92) = 19.6, p < .001, η2p = 0.30. To
explore this interaction, the one-way repeated measures ANOVA
across three adaptation conditions (happy, sad, baseline) was
performed separately for the upright and inverted BM adaptors.
Importantly, for the upright BM adaptors, we found a significant
main effect of adaptation condition, F(2, 46)= 31.2, p< .001, η2p =
0.58, see Figure 2A. We have then compared the PSE obtained
in baseline condition with those obtained in the happy and sad
adaptation condition, respectively, for upright and inverted BM
adaptors. A positive shift of the PSE relative to baseline would
indicate a rightward shift of the psychometric curve or more sad
judgments of the test BMs. The paired t tests (Bonferroni-corrected)
revealed a significantly larger PSE in the happy adaptation condition
than the baseline, happy versus baseline: t(23) = 3.20, p = .012, d =
0.65, 95% confidence interval (CI) for the mean difference [0.17,
0.80], see Figure 2A. This showed that preexposure to happy BMs
would significantly bias the emotion perception of the subsequent
BMs toward sadness. In contrast, adaptation to sad BMs would
produce a significantly negative shift in PSEs, sad versus baseline:
t(23) = −4.75, p < .001, d = −0.97, 95% CI for the mean difference
[−1.20, −0.47], see Figure 2A, suggesting an emotion perception
bias toward happiness. Besides, a significant difference was also
observed between the happy and sad conditions, happy versus sad:
t(23) = 7.41, p < .001, d = 1.51, 95% CI for the mean difference
[0.95, 1.69], Figure 2A. This further indicated that prolonged
exposure to happy and sad walkers would systematically bias

participants’ emotion perception of the subsequently presented test
BMs toward opposite directions, revealing a significant BM emotion
adaptation aftereffect. In addition, the observers’ discrimination
sensitivities (i.e., DL) in the adaptation conditions (baseline, sad, and
happy) were not significantly different, F(2, 46) = 0.38, p = .685,
η2p = 0.02, showing that the observed emotion adaptation aftereffects
were not caused by changes in sensitivities. Moreover, the obtained
aftereffects could not be accounted for by changes in BM gender
perception (see Supplemental Material).

In contrast, no significant main effect of adaptation condition
was observed with the inverted BM adaptors, F(1.6, 35.6) = 1.05,
p = .345, η2p = 0.04; Greenhouse–Geisser corrected, see Figure 2B.
Further post hoc paired-sample t tests on different adaptation
conditions (Bonferroni-corrected) also found no significant differ-
ences, happy versus baseline: t(23) = −1.08, p = .880, d = 0.219,
95% CI for the mean difference [−0.11, 0.34]; sad versus baseline:
t(23)=−0.09, p= 1.000, d= 0.018, 95%CI for the mean difference
[−0.24, 0.22]; happy versus sad, t(23) = 1.92, p = .204, d = 0.391,
95%CI for the mean difference [−0.01, 0.27], see Figure 2B. Again,
the DLs were not significantly different across the adaptation
conditions, F(2, 46) = 1.19, p = .315, η2p = 0.05. This further
indicated that the observed emotion adaptation aftereffects in BM
did not arise from the adaptation to parts-based retinotopic features
that constitute the BM adaptors.

Overall, we found a salient emotion adaptation aftereffect in the
minimalistic point-light BM that is independent of simple retinotopic
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Figure 2
Adaptation Aftereffects on BM Emotion Perception From Experiment 1
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Experiment 1: BM Emotion Adaptation
(A) (B)

Note. Proportion of happy responses plotted as a function of the degree of happiness in the morphedBM stimuli. Data are shown for the baseline
(gray dashed line), happy adaptation (red line), and sad adaptation (blue line) conditions. Inset shows the mean PSEs for sad and happy adaptation
conditions, relative to baseline. (A) Happy and sad upright BMs were taken as adaptors and the morphed BMs were taken as test stimuli. (B) The
same test stimuli were used while the adaptors were inverted. Error bars showed standard errors of the mean. BM = biological motion; PSE =
point of subjective equality. See the online article for the color version of this figure.
* p < .05. *** p < .001.
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feature adaptation, which further suggested the existence of specific
neural populations dedicated to coding higher-order emotional
information in BMs.

Experiment 2: Face Emotion Adaptation

To complement the BM study, we further investigated the
emotion adaptation aftereffects in face. Similarly, participants were
adapted to the upright or inverted extreme happy/sad faces and
tested with the morphed faces.

Method

A new group of 48 college students whose ages ranged from 19 to
28 with normal or corrected-to-normal vision were recruited in the
study, with 24 (14 females, 10 males;M= 23.0 years, SD= 2.2 years)
in upright face adaptation condition and 24 (15 females, nine males;
M= 23.4 years, SD= 2.1 years) in inverted face adaptation condition.
Data were collected in 2024. Three face images of one female actor
with different expressions (happy, neutral, and sad) were adopted
from the NimStim Set of Facial Expressions and were edited to cut
out external features (Tottenham et al., 2009). The happy and sad
face images were used as adapting stimuli (3.7° × 4.8°). Besides,

using the FantaMorph software, we generated a continuum ofmorph
faces for use as test stimuli (see Figure 3). Specifically, the sad face
(−100%) was morphed with the neutral face (0%) to generate three
images of test faces with −70%, −40%, −20% of happiness, and
the happy face (100%) was morphed with the neutral face (0%) to
generate another three faces with 20%, 40%, 70% of happiness. The
original neutral face was used as the 0% test face. The structure and
design of Experiment 2 were identical to that of Experiment 1, with
variations being that the adaptors were changed to the upright faces
and inverted faces respectively, and the test stimuli were changed to
morphed faces.We similarly fitted the proportions of happy responses
with a Boltzmann sigmoid function f(x) = 1/(1 + exp(x − x0)/ω),
where x denotes the physical difference between a happy face and a
sad one (−70%, −40%, −20%, 0, 20%, 40%, 70%).

Results

We similarly examined whether adaptation to happy and sad faces
would produce significant aftereffects on the subsequently presented
morphed faces as reported in BM. Similar to Experiment 1, we
conducted a mixed 2 (adaptor orientation: upright, inverted) × 3
(adaptation condition: happy, sad, baseline) ANOVA on PSEs, and
the results revealed a significant interaction,F(2, 92)= 8.64, p< .001,
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Figure 3
The Schematic Presentation of Stimuli and Design for the Adaptation Block in the Upright Condition of Experiment 2

Note. The design is identical to that of Experiment 1, except that the adaptors and test stimuli were replaced by emotional faces. Participants were asked to
maintain attentional focus and detect the color change during the preadaptation period. They were then asked to make happy or sad judgments on the
subsequently presented morphed faces during the test phase. The “+” symbol represents the fixation cross. Images used in Figure are from the NimStim set of
Facial Expressions (Tottenham et al., 2009). See the online article for the color version of this figure.
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η2p = 0.16. Further analysis into this interaction was conducted by
performing the one-way repeated measures ANOVA on PSEs across
three adaptation conditions (happy, sad, and baseline), individually for
upright and inverted face adaptors. Results showed that prolonged
exposure to upright happy and sad faces could similarly induce
significant emotion adaptation aftereffects, F(1.6, 36.6) = 17.8, p <
.001, η2p = 0.44; Greenhouse–Geisser corrected, see Figure 4A,
replicating the classic facial expression aftereffect (Benton et al.,
2007; Fox & Barton, 2007; Hsu & Young, 2004). Specifically, the
happy face induced a significant positive shift as compared to the
baseline, t(23) = 3.76, p = .003, d = 0.77, 95% CI for the mean
difference [0.04, 0.13]; Bonferroni-corrected, see Figure 4A, and
the sad face, t(23) = 4.85, p < .001, d = 0.99, 95% CI for the mean
difference [0.08, 0.20]; Bonferroni-corrected, see Figure 4A. The
sad face instead induced a negative shift as compared to the baseline,
t(23) = −3.08, p = .016, d = 0.63, 95% CI for the mean difference
[−0.10, −0.02]; Bonferroni-corrected, see Figure 4A. Besides, the
DLs were not significantly different across the adaptation conditions,
F(1.5, 35.5) = 1.23, p = .295, η2p = 0.05; Greenhouse–Geisser
corrected, see Figure 4A.
As for the inverted face adaptors, we have observed no significant

main effect of adaptation condition, F(2, 46) = 1.9, p = .161, η2p =
0.08; see Figure 4B. Besides, the post hoc paired-sample t tests
(Bonferroni-corrected) also revealed no significant differences, happy

versus baseline: t(23) = 2.38, p = .078, d = 0.49, 95% CI for the
mean difference [0.00, 0.06]; sad versus baseline: t(23)=−0.43, p=
1.000, d = 0.09, 95% CI for the mean difference [−0.03, 0.05];
happy versus sad, t(23) = 1.36, p = .560, d = 0.28, 95% CI for
the mean difference [−0.01, 0.06], see Figure 4B. In addition, the
DLs were not significantly different across adaptation conditions,
F(1.6, 36.5) = 1.99, p = .159, η2p = 0.08; Greenhouse–Geisser
corrected, see Figure 4B. These findings together indicated that the
facial expression aftereffect is indeed caused by adaptation to
emotional information rather than the constitutive physical features
(e.g., eye size).

Besides, to examine whether BM and face induced similar
emotion adaptation aftereffects, we have further compared the PSEs
obtained with the upright BM and face adaptors. Considering that
the test faces and BMs varied in their morph steps and degrees, we
converted the PSE obtained in the BM experiment into a percentage,
achieved by dividing it by the intensity of the adaptor. This approach
measured the distance of perceptual shift in reference to the adaptor,
thereby normalizing the magnitude of the aftereffect. The mixed
2 (stimuli type: BM, face) × 3 (adaptation condition: happy, sad,
baseline) repeated measures ANOVA was then performed on the
standardized BM and face PSEs, and we found no significant
interaction, F(2, 92) = 3.05, p = .052, η2p = 0.06, indicating that the
adaptation to emotions from BM and face is comparable.
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Figure 4
Adaptation Aftereffects on Face Emotion Perception
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Experiment 2: Face Emotion Adaptation
(A) (B)

Note. Proportion of happy responses plotted as a function of the degree of happiness in the morphed face stimuli. Data are shown for the baseline (gray
dashed line), happy adaptation (red line), and sad adaptation (blue line) conditions. Inset shows the mean PSEs for sad and happy adaptation conditions,
relative to baseline. (A) Happy and sad upright face adaptors induced significant adaptation aftereffects on emotion perception of the subsequently presented
morphed face. (B) Such aftereffects vanished when the adaptors were inverted. Error bars showed standard errors of the mean. PSE = point of subjective
equality. See the online article for the color version of this figure.
* p < .05. ** p < .01. *** p < .001.
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Taken together, these results indicated that the high-level
emotional attribute conveyed by BM and face could both induce
significant adaptation aftereffects, and such aftereffects cannot be
explained by the simple adaptation to retinotopic-based constitutive
features. Given that the emergence of the adaptation aftereffect is
related to alterations in neuronal activities subserving the encoding
of particular attributes, these findings together suggest that emotion
perception from social signals (i.e., face and BM) engaged
specialized neural representations.

Experiment 3: Face-To-BM Emotion Adaptation

We went further to explore whether BM and face, as two
distinctive types of social signals that both conveyed important
emotional information, could produce a significant cross-channel
emotion adaptation. In particular, we adapted participants with
emotional faces and tested them with morphed BMs in Experiment
3. This cross-channel adaptation has been adopted in abundant
former studies and was found to be effective in probing the
common neural mechanisms underlying different types of stimuli
(Wang et al., 2017; Watson et al., 2014).

Method

Another group of 36 participants whose ages ranged from 18 to 31
were recruited (21 females, 15 males; M = 23.0 years, SD = 3.0
years). Data were collected in 2020–2023. We expanded the sample
size to 36 out of the consideration that the cross-channel adaptation
aftereffect is potentially smaller. This sample size is comparable to
or even larger than former similar studies (Cooney et al., 2015; Javadi
& Wee, 2012; Wang et al., 2017). We have similarly conducted a
sensitivity test to assess the smallest effect size the current sample size
is able to detect, and we have found that the sample size of 36 would
be sensitive to detect effects of f = .25 with 90% power (α = .05).
In Experiment 3, we adopted two emotional faces (one with a

happy expression and one with a sad expression) as adapting stimuli.
Participants were required to detect a red dot appearing on the faces
to ensure attention in the preadaptation phase and then judged the
emotion of the morphed BMs. We tested the participants with the
morphed BM stimuli, which were identical to those adopted in
Experiment 1. In particular, we presented the adaptors and test
stimuli at a distance of 3.5° to the left of the central cross, because
the adaptation effect was stronger when the stimuli were presented
in the peripheral vision than in the fovea (Bachy & Zaidi, 2014;
Chen et al., 2015; Wang et al., 2017).

Results

In Experiment 3, we adapted participants with happy and sad
faces and then tested them with the morphed emotional BM stimuli.
The one-way repeatedmeasuresANOVAwas subsequently performed
on PSEs obtained in the happy adaptation, sad adaptation, and
baseline conditions. A significant main effect of adaptation condition
was found, F(2, 70) = 3.70, p = .030, η2p = 0.10, see Figure 5. The
follow-up paired-sample t tests (Bonferroni-corrected) further showed
that the adaptation to happy faces would significantly shift the PSEs
rightwards as compared to sad faces, happy versus sad: t(35)= 3.07,
p = .012, d = 0.51, 95% CI for the mean difference [0.08, 0.38], see
Figure 5. No significant shifts were found for the sad and happy

adaptation conditions as compared to baseline, happy versus baseline:
t(35) = 0.43, p = 1.000, d = 0.07, 95% CI for the mean difference
[−0.15, 0.23]; sad versus baseline: t(35) = −1.89, p = .202, d = 0.31,
95% CI for the mean difference [−0.39, 0.01], see Figure 5, which
may be due to the bias and inconsistency of the baseline condition and
the adaptation condition. This is because another type of stimuli (i.e.,
face) was introduced as the adaptor in the adaptation condition, thus,
participants may devote more attentional resources as they need to
constantly shift their perceptions between static face and dynamic
BM. It has been reported that the high cognitive load would inhibit
the perception of sad emotion while the perception of happy emotion
is unaffected (Gupta & Srinivasan, 2015; Tracy & Robins, 2008).
Thus, participants may tend to make more happy judgments in the
adaptation condition than baseline, resulting in a general leftward
shift, which has been similarly discovered in former studies (Watson
& de Gelder, 2020). Given that the cross-channel adaptation effect is
relatively small, this may prevent the present study from discovering
a significant difference between the adaptation condition and
baseline condition. Notably, this should not influence the main
contrast between the happy and sad adaptation conditions, as they
are matched in this aspect. Still, future studies could adopt the
neutral BM/face adaptors as the baseline to rule out this possible
confound.

Overall, these results indicated that adaptation to faces with
opposite emotions (i.e., happy and sad) would systematically bias
the emotion perception in the subsequently presented morphed BM
and induce a typical emotion adaptation aftereffect. In addition, the
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Figure 5
Face-To-BM Emotion Adaptation Aftereffects From Experiment 3
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Note. Proportion of happy responses plotted as a function of the degree of
happiness in the morph stimuli. Data are shown for the baseline (gray dashed
line), happy adaptation (red line), and sad adaptation (blue line) conditions.
Inset shows the mean PSEs for each adaptation condition, as compared to the
baseline. In Experiment 3, happy and sad faces were used as adaptors, and the
morphed BMs were used as test stimuli. Error bars showed standard errors of
the mean. BM = biological motion; PSE = point of subjective equality. See
the online article for the color version of this figure.
* p < .05.
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observers’ DLs did not differ among the adaptation conditions,
F(2, 70) = 0.20, p = .817, η2p = 0.01, indicating that the observed
cross-channel adaptationwas not caused by differences in sensitivities.
We have further conducted a mixed 2 (adaptation channel: BM-to-
BM, Face-to-BM) × 3 (adaptation condition: happy, sad, baseline)
ANOVA on PSEs obtained in the upright condition of Experiment 1
and Experiment 3 to examine whether or not the cross-channel
emotion adaptation varied from that obtained within the BM
channel. The results showed a significant interaction between
adaptation channel and adaptation conditions, F(2, 116) = 19.3, p <
.001, η2p = 0.25. To investigate this interaction, we computed the
magnitude of the adaptation aftereffect by subtracting the sad PSEs
from the happy PSEs. An independent-sample Welch’s t test was
then conducted on the magnitude of aftereffects obtained in the
upright condition of Experiment 1 and Experiment 3. The results
revealed a significant decrease in adaptation aftereffects when adaptors
were from the different channel than from the same channel, 1.32
versus 0.23; t(31.2) = 5.65, p < .001, d = 1.57, 95% CI for the mean
difference [0.70, 1.49], which parallels with former findings
(Cooney et al., 2015; Wang et al., 2017). In addition, considering
that the observed cross-channel adaptation effect is relatively small,
we have further conducted a split-half reliability analysis to assess
the internal consistency of the cross-channel adaptation task.
Specifically, Cronbach’s α coefficient was calculated for the

difference in PSEs obtained from the sad and happy adaptation
conditions based on the odd and even split halves of trials, and the
results indicated a moderate to high reliability of the task (α = .59).

Experiment 4: BM-To-Face Emotion Adaptation

We subsequently examined whether the cross-channel adaptation
is symmetric by adapting participants with emotional BMs and
testing them with morphed faces in Experiment 4.

Method

Another 36 participants whose ages ranged from 18 to 31 were
recruited (24 females, 12 males; M = 23.3 years, SD = 3.0 years).
Data were collected in 2021–2023. In Experiment 4, faces and BMs
switched their roles, namely, participants were exposed to happy
and sad BM adaptors and were asked to make emotional judgments
upon the morphed faces (Figure 6). Given that the cross-channel
adaptation could be relatively small, we decided to use the happy
and sad BM from Atkinson et al. (2012) as adaptors in the cross-
channel adaptation experiment. Compared with Troje (2008), the
stimuli from Atkinson et al. (2012) were more variant and naturalistic
in emotion expression, as they were not restricted to the overall
walking pattern. Moreover, we conducted a preliminary experiment
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Figure 6
The Schematic Presentation of Stimuli and Design for the Adaptation Block in Experiment 4

Note. The design of Experiment 4 is similar to the upright condition of Experiment 1, except that we presented the adaptors and the test stimuli on the left side
of the screen to enhance the adaptation aftereffect. Participants were adapted with happy or sad BMs and then required to make responses on whether the test
face was happy or sad. BM = biological motion. The “+” symbol represents the fixation cross. Image used in Figure is from the NimStim set of Facial
Expressions (Tottenham et al., 2009). See the online article for the color version of this figure.
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to choose the strongest and clearest happy and sad BM as adaptors.
Several participants were recruited to classify different emotional
BM stimuli and rate their emotional intensity, and the two most
recognizable happy (Actor 3) and sad (Actor 4) BM with matched
emotional intensity in the preliminary experiment were selected as
adaptors in our adaptation experiment. The test face stimuli used in
Experiment 4 were taken from Experiment 2.

Results

An identical repeated measures ANOVA was conducted, and a
significant main effect of adaptation condition was observed,
F(1.3, 46.5) = 4.31, p = .033, η2p = 0.11; Greenhouse–Geisser
corrected, see Figure 7. Further analyses (Bonferroni-corrected)
revealed a significantly smaller PSE after sad BM adaptation
relative to happy BM adaptation, happy versus sad: t(35) = 3.62,
p = .003, d = 0.60, 95% CI for the mean difference [0.01, 0.05], see
Figure 7. Again, no other significant differences were observed,
happy versus baseline: t(35)=−0.79, p= 1.000, d= 0.13, 95%CI for
the mean difference [−0.06, 0.03]; sad versus baseline: t(35)=−2.50,
p = .052, d = 0.42, 95% CI for the mean difference [−0.09, −0.01],
see Figure 7. Besides, an identical split-half analysis was conducted to
assess the reliability of the observed BM-to-face adaptation effect,
and the effect was also moderate to high (α = .65). These findings
together demonstrate that viewing happy and sad BMs would
similarly exert an emotion adaptation effect on the emotion perception
of faces. Besides, no significant differences in DLs were found

across adaptation conditions, F(1.62, 56.70) = 2.13, p = .138, η2p =
0.06; Greenhouse–Geisser corrected. We also conducted a mixed
2 (adaptation channel: Face-to-Face, BM-to-Face) × 3 (adaptation
condition: happy, sad, baseline) ANOVA on PSEs obtained in the
upright condition of Experiment 2 and Experiment 4 to examine
whether or not the same-channel and the cross-channel emotion
adaptation differed. The results showed a significant interaction
between adaptation channel and adaptation conditions, F(2, 116) =
8.65, p < .001, η2p = 0.13. Similarly, the independent-sample
Welch’s t test was conducted on the magnitude of the adaptation
aftereffect on morphed faces obtained with upright face and BM.
The results revealed a significant drop when adaptors were from
the different channel than from the same channel, 0.14 versus 0.03;
t(27.7) = 3.53, p = .001, d = 1.00, 95% CI for the mean difference
[0.05, 0.17].

We went further to examine whether the observed cross-channel
adaptation effect differed when the adaptors and test stimuli switched
their roles in Experiments 3 and 4. Specifically, we converted the
face-to-BM aftereffect into standardized percentage changes relative
to the adaptor intensity, and a subsequent mixed 2 (adaptation type:
Face-to-BM, BM-to-Face) × 3 (adaptation condition: happy, sad,
baseline) repeated measures ANOVA was conducted. Notably, no
significant interaction between the adaptation type and adaptation
condition was observed, F(2, 140) = 0.54, p = .584, η2p = 0.01,
indicating that the cross-channel emotion adaptation effects
observed in both directions were comparable. Besides, we found
a significant main effect of adaptation condition, F(1.6, 108.5) =
7.55, p = .002, η2p = 0.10; Greenhouse–Geisser corrected. The
follow-up post hoc analysis (Bonferroni-corrected) indicated that
the sad adaptor (BM/face) induced significant negative shifts on
emotion perception of another channel of test stimuli as compared to
the baseline, t(70) =−3.12, p = .008, d = 0.37, 95% CI for the mean
difference [−0.07, −0.01], and the happy adaptation condition,
t(70) = −4.63, p < .001, d = 0.55, 95% CI for the mean difference
[−0.05, −0.02]. However, no significant difference was found
between the happy and baseline conditions, t(70) = −0.362, p =
1.000, d = 0.04, 95% CI for the mean difference [−0.03, 0.02].
These results indicated that the sad emotion could produce
significant aftereffects in the cross-channel adaptation condition.
The reason why no significant difference was observed between
the happy and baseline conditions is probably because of the
general rightward shift brought by the introduction of another
channel of stimuli.

Overall, the converging findings of Experiments 3–4 demon-
strated that the emotions could be adapted across channels between
face and BM, which together suggested the existence of a potentially
shared neural representation for emotions contained in face and BM.

Discussion

Social cues, such as face and BM, convey salient emotional
information that is crucial for human survival and social interactions
(Schirmer & Adolphs, 2017). Here, we found that prolonged
exposure to happy and sad BMs biased the emotion perception of
the subsequently presented morphed BMs toward the opposite
direction, showing a typical emotion adaptation aftereffect. This
effect vanished when the inverted BM adaptors with identical visual
features were presented, indicating that such an effect occurred at a
level at which the emotional feature rather than the simple constitutive
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Figure 7
BM-To-Face Emotion Adaptation Aftereffect From Experiment 4
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Note. Proportion of happy responses plotted as a function of the degree of
happiness in the morph stimuli. Data are shown for the baseline (gray dashed
line), happy adaptation (red line), and sad adaptation (blue line) conditions.
Inset shows the mean PSEs for each adaptation condition, as compared to the
baseline. In Experiment 4, participants were adapted with happy and sad
BMs and tested on the morphed faces. Error bars showed standard errors of
the mean. BM = biological motion; PSE = point of subjective equality. See
the online article for the color version of this figure.
** p < .01.
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feature (e.g., speed) is encoded. Besides, a comparable emotion
adaptation aftereffect was also observed in faces, which similarly
disappeared when the adaptors were displayed inverted. More
importantly, BM and face, though varied significantly in low-level
properties and emotion expression, were found to produce a cross-
channel emotion adaptation. Viewing happy and sad faces biased the
emotion perception of the subsequently presented morphed BMs.
Reversely, preexposure to emotional BMs also biased the facial
emotion perception. Taken together, these findings demonstrate
significant emotion adaptation aftereffects in both BM and face, and
a bidirectional cross-channel emotion adaptation aftereffect between
BM and face. Such aftereffects further suggested the existence of a
specialized neural module for emotions that can be shared by these
two different types of social signals.
The emotion adaptation aftereffects have been extensively

investigated using faces in previous studies (for a review, seeWebster
& MacLeod, 2011). So far, only limited studies have explored the
emotion plasticity in point-light BMs (Halovic et al., 2020; Mazzoni
et al., 2017) and found a significantly slower identification time after
exposure to BM with the same emotions. However, these studies did
not use morph stimuli to directly measure the shifts in emotion
perception (Halovic et al., 2020; Mazzoni et al., 2017), and the
observed effect was also confounded with the adaptation to simple
visual features that constitute the adaptors (Halovic et al., 2020). Here,
we demonstrated an unambiguous BM emotion adaptation aftereffect
that preexposure to happy BM would make the subsequently
presented neutral stimuli appear sad and vice versa. Importantly,
such an effect was not caused by the adaptation to constitutive
perceptual features, as inverted BM adaptors with identical visual
features failed to induce any aftereffects. Overall, these findings
suggested the existence of specialized neural modules dedicated to
the processing of higher-order emotion features in BM. Moreover,
our finding also extends the line of inquiry showing that the human
visual system, which is highly sensitive to life motion signals, could
be adapted to the various higher-order attributes (e.g., gender, action,
walking direction) of BM (Theusner et al., 2011; Thurman et al.,
2016; Troje et al., 2006). Such experience-dependent plasticity allows
us to readily detect minor changes in social signals and is especially
vital for interpreting intentions and guiding social interactions.
Noticeably, this emotion adaptation can not only occur within the

channel of BM but also happen across channels between face and
BM. Such a cross-channel emotion adaptation aftereffect provided
direct evidence for the tight coupling between the perception of
point-light BM and face. It has been documented that despite
significant differences in perceptual properties, BM and face still
shared very similar and closely connected processing mechanisms.
For instance, newborn infants already showed an early life preference
for point-light BM and face (Simion et al., 2008; Thompson &
Hardee, 2008; Valenza et al., 1996; Viola Macchi et al., 2004).
Besides, a significant inversion effect was observed in the visual
recognition and detection of face as well as BM (Chang et al., 2010;M.
Pavlova & Sokolov, 2000; Sumi, 1984; Troje &Westhoff, 2006; Yin,
1969). Furthermore, patients with impairments in face recognition also
showed deficiencies in BM processing (Lange et al., 2009). More
importantly, neural studies have found that critical brain regions
involved in face perception were also responsible for the processing
of BM (Engell & McCarthy, 2013; Grossman et al., 2000; Peelen
et al., 2006; Servos, 2002; Vaina et al., 2001). These findings
together imply a possibly shared neural mechanism for these two

types of social signals. However, these studies only offered
inferential evidence, as they were conducted independently with a
focus on either face or BM. As of now, there still lacks direct
investigation that manipulated neural activities underlying face
perception to examinewhether BMperceptionwould be consequently
changed, and vice versus. In the present study, we adopted the
cross-channel visual adaptation paradigm, which is recognized for
its ability to alter activities from the neuronal level. Importantly,
we have obtained a significant cross-channel emotion adaptation
aftereffect, and such an aftereffect persisted when the adaptor and
the test stimuli switched their roles. Our finding thus offers reliable
and unambiguous evidence for the close interconnections between
face and BM from the emotion dimension, and further suggests a
shared neural representation that processes emotional information
from these two types of social signals. In contrast, former research
has found no cross-channel adaptation between face and BM in the
gender dimension (Hiris et al., 2016). Thus, the observed adaptation
effect could be emotion-specific, which echoes previous research
showing that the adaptation of emotion, unlike that of gender and
identity, is special and can occur without conscious awareness
(Adams et al., 2010; Amihai et al., 2011;Moradi et al., 2005). This is
probably because emotion conveys critical evolutionary-related
signals and its processing recruits more automatic subcortical neural
circuits (e.g., amygdale; Jiang et al., 2009; Jiang & He, 2006;
Killgore & Yurgelun-Todd, 2004; Williams et al., 2004). Notably, it
has been reported that individuals with social cognitive disorders
(e.g., autism) showed impairments in emotion perception of both
face and BM (Harms et al., 2010; Hubert et al., 2007; Mazzoni et al.,
2022; Nackaerts et al., 2012; M. A. Pavlova, 2012). Our finding
hence provides a potential account for this shared deficiency by
suggesting a common underlying neural basis for facial and BM
emotion perception. More importantly, the observed cross-channel
emotion adaptation effect, which involved the emotion processing
of both face and BM, may potentially serve as a more sensitive and
reliable behavioral marker for detecting early social disorders. Still,
it should be noted that the present study is solely based on behavioral
data and points to the necessity for future studies combining the
cross-channel adaptation paradigm and functional magnetic reso-
nance imaging technique, which could provide more convincing
evidence for the common neural mechanism underlying face and BM
(Calder et al., 2007; Watson et al., 2014).

Emotions are expressed by various social signals, including faces,
human movements, and voices, thus, it seems critical for humans to
possess a common neural representation of emotions across different
channels to enable holistic interpretation of others’ internal states
(Schirmer & Adolphs, 2017). In fact, this idea has received support
from multiple former studies showing a cross-modal emotion
adaptation such that laughter could adapt facial expressions (Wang
et al., 2017) and that facial expressions also biased the perception
of emotional vocalizations (Pye & Bestelmeyer, 2015; Skuk &
Schweinberger, 2013). An additional line of inquiry has shown that
emotions expressed in face and body would interact to influence
emotion perception across both conscious and unconscious routes
(Albohn et al., 2022; Meeren et al., 2005). Different from face and
body, the BM stimuli were dynamic and highly simplified, which
relied on the movement of several point-light dots attached to the
major joints to convey emotional information. Yet to today, no study
has examined whether emotions could be integrated and even
adapted across static and dynamic visual social signals. Here, we
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reported a novel bidirectional cross-channel emotion adaptation
between faces and the highly impoverished BM stimuli. This finding
provides fresh insights into the multichannel integration of emotions
and lends further support to the existence of a supramodal emotion
neural representation. Notably, such cross-channel aftereffects
could not be explained as the result of a pure conceptual adaptation.
The underlying premise is that if the emotion adaptation did arise
from the pure conceptual level, then adaptation to any form of
emotional stimulus could create a cross-channel aftereffect (Webster
&MacLeod, 2011). However, it has been found that nonfacial scene
images or words that convey emotional information failed to exert
aftereffects on facial expression perception (Fox & Barton, 2007).
Particularly, no emotion adaptation aftereffect has been reported for
emotional scenes (Palumbo et al., 2017). These findings collectively
implied that the facial expression aftereffect observed in the present
study is unlikely to be induced by the pure conceptual adaptation to
BM emotions but would involve a shared perceptual module
subserving BM and face emotion perception. They also suggested
that the shared emotion module might exist specifically in the
inherent biosocial signals but not in the emotional scenes, as the
former represents the emotional state of our conspecifics and plays
a central role in interpersonal interactions (Calder et al., 2011).
Nevertheless, future research is needed to adopt the largely
unaddressed BM stimuli together with other types of biosocial (e.g.,
voices) and nonbiosocial emotional stimuli (e.g., scenes) to further
examine the specialized emotion processing mechanism underlying
biosocial signals that is potentially distinct from the mechanism
subserves nonbiosocial signals.

Constraints on Generality

It should be pointed out that we have only recruited Asian college
students and we attempted to balance their genders. While this
enrollment criterion enhanced the internal consistency, it may limit
the external validity. Future research could include participants from
diverse age groups (e.g., children, seniors) to examine the observed
aftereffects within a more representative general population. In
addition, given that emotion perception deficit is a central characteristic
of social functioning disability (Harms et al., 2010; Hudepohl et al.,
2015), it would also be valuable to investigate whether the observed
same-channel and cross-channel emotion adaptation aftereffect still
exist in individuals with social cognitive deficits. Besides, our study
utilized only one female white face and BM stimuli with ambiguous
gender and identity. Although it has been found that emotion
adaptation is invariant to changes in identity, race, and gender
(Bestelmeyer et al., 2010; Ellamil et al., 2008; Winston et al., 2004;
Ying & Xu, 2017), future studies could incorporate emotional faces
and BMs of different identities/genders to examine the generaliz-
ability of the observed aftereffects. Moreover, our experiments were
conducted in standard laboratory conditions, and it would be
beneficial for future studies to further investigate this issue in more
naturalistic and ecological settings to provide valuable insights into
the broader context of emotion perception from different types of
social signals.

Conclusion

To conclude, the present study demonstrated a salient emotion
adaptation aftereffect in BM and face, and a bidirectional

cross-channel adaptation between BM and face. These findings
together suggested the existence of specific neural modules
dedicated to coding emotions that can be shared across different
types of social signals (face and BM). They also shed new light on
the tight coupling of BM and face perception from the emotional
perspective.
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