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Cyclic Patterns and Spatial Orientations in Artificial Impulsive
Autonomous Sensory Meridian Response (ASMR) Sounds

Henrik Haraldsen Sveen
UiO / RITMO
Oslo, Norway
hhsveen@gmail.com

Abstract

Autonomous Sensory Meridian Response (ASMR) is a tingling sen-
sation in the neck and spine often triggered by specific sounds.
This paper reports a study on the impact of different cyclic patterns
and spatial orientations—defined here as the perceived directional-
ity and motion of sound sources in a three-dimensional auditory
space—on inducing ASMR experiences. The results demonstrate
that both the type of cyclic pattern and the spatial orientation sig-
nificantly influence the intensity and nature of ASMR experiences.
Furthermore, the research explores synthesizing ASMR-inducing
sounds while preserving key audio characteristics from acousti-
cally recorded ASMR content. Through survey data analysis and
regression modeling, distinct patterns emerge regarding the re-
lationship between personality traits and ASMR experience. The
findings contribute to a deeper understanding of ASMR as a sensory
phenomenon and provide insights into the potential applications
of artificially generated ASMR stimuli. Additionally, the research
sheds light on the role of spatiality in ASMR experiences and the
synthesis of ASMR-inducing sounds for future studies and practical
applications.
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1 Introduction

Autonomous Sensory Meridian Response (ASMR) is an auditory,
visual, and tactile phenomenon associated with relaxation, stress
relief, and improved well-being [1]. It is characterized by tingles,
an electrostatic sensation that begins in the scalp and moves down
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Origin of tingling
sensation.

Described as moving
downwards, following
the line of the spine.
Many also feel this

in the shoulders.

Sensation may spread
to other areas with
increasing intensity,
typically the limbs and
lower back.

Figure 1: An illustration of ASMR experiences. Illustration
by Barratt and Davis (CC-BY).

the spine, inducing comfort. ASMR experiences can arise from both
real-life stimuli and recorded media [2]. Common ASMR triggers
include whispering, soft-spoken voices, and tapping and scratch-
ing on resonant objects. ASMR recordings have gained traction in
social media, both as audio and video, often captured using large-
diaphragm condenser microphones to enhance intimacy and foster
a close auditory connection with the listener [16].

While previous studies have explored the physiological and psy-
chological effects of ASMR and its relationship to personality traits
[19], an open question remains regarding how structural properties
of sound influence ASMR perception. This study quantitatively
investigates how predictability and randomness impact ASMR re-
sponses through generated ASMR clips with varying levels of rhyth-
mic predictability and randomness. Using a combination of behav-
ioral analysis and audio signal processing, we examined the extent
to which these factors shape ASMR perception.

This paper aims to answer the following research questions:

RQ1 How do different cyclic patterns affect the perception of
artificially generated ASMR?

RQ2 How does monophonic and stereophonic spatial orientation
impact the perception of ASMR stimuli?

We define cyclic patterns as structuring impulsive sounds over
time in a recording. Spatial orientation denotes how sounds are
distributed, including amplitude, frequency, and time shifts between
the left and right channels in a recording. In the following, we
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will briefly overview relevant previous work before describing our
experiment and its results.

2 Background

2.1 Impulsive Sounds

Barratt and Davis found that a majority (64%) of participants experi-
enced ASMR from crisp, impulsive sounds [1]. Impulsive sounds are
characterized by a sharp attack and rapid decay [13, p. 73] and are
distinct from sustained sounds with a continuous energy transfer
between the sound-producing objects. Plucking strings or strik-
ing hard surfaces typically lead to impulsive sounds [21, p. 193].
Many ASMR recordings are made by tapping or hitting resonant
objects such as cardboard boxes or solid objects like book covers.
There are also many ASMR recordings using whispering. However,
recordings based on the voice may include language and narrative
elements that open many perspectives beyond the scope of this
research. So, we have decided to limit the focus to impulsive sounds
for this study.

ASMR artists—ASMRtists—often use cyclic patterns when in-
teracting with objects. These patterns vary from fast and dense
rhythmic structures to slow and sparse fluctuations. Balancing
predictability and novelty in such rhythmic patterns is key to sus-
taining engagement [2]. Predictable rhythms induce relaxation,
while subtle variations maintain intrigue. The density of rhythmic
impulses influences ASMR intensity: fast rhythms may enhance
stimulation, whereas slower ones promote calmness [19]. Effective
ASMR cyclic patterns thus blend repetition with unpredictability.

2.2 Spatial Orientations

Spatial orientation refers to how listeners perceive the location
and direction of sound sources. The human auditory system relies
on binaural cues to interpret spatial positioning, primarily Inter-
aural Time Difference (ITD) and Interaural Level Difference (ILD)
[3]. In ASMR, spatial orientation is central, often achieved using
stereophonic or binaural microphones [23]. This study pertains
explicitly to how sound is distributed between the left and right
audio channels.

2.3 ASMR and Personality Traits

Previous studies suggest a link between ASMR receptivity and
personality traits. Individuals who score high in neuroticism and
who are prone to anxiety may be more likely to experience ASMR,
possibly due to their inclination toward stress-relief mechanisms
[8]. Studies of ASMR and misophonia have found that misophonia
sufferers often exhibit post-traumatic stress disorder (PTSD) symp-
toms from an early age [22]. Neuroticism has been associated with
PTSD [6], suggesting overlapping psychological factors between
ASMR, misophonia, and trauma-related sensitivities. ASMR recipi-
ents also often score high on openness to experience, a trait linked
to musical frisson [10, 20].

2.4 ASMR and Frisson

ASMR tingles share physiological similarities with musical frisson
[4], a response characterized by chills or goosebumps triggered by
emotional stimuli such as music [11]. Neuroimaging studies confirm
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overlapping brain activity between ASMR and frisson experiences
[18], highlighting ASMR’s potential therapeutic benefits. Proximity
plays a key role in ASMR. Research suggests that human-generated
sounds recorded at close range induce stronger ASMR responses
than distant natural sounds [23]. This proximity effect may also ex-
plain why some individuals find ASMR unsettling, as close sounds
can evoke fear responses [16]. Furthermore, lower Interaural Cross-
Correlation (IACC), affecting how sounds are spatially processed,
has been linked to stronger ASMR responses, while higher IACC
correlates with annoyance [23]. This interplay between spatial hear-
ing and emotional response further underscores ASMR’s complexity
and variability among listeners.

3 Method
3.1 Study Design

The study involved two main parts: stimulus preparation and an
experiment. The stimulus preparation started with extracting key
audio features from the relevant YouTube source material. These
features formed the basis for shaping the characteristics of the
synthesized sounds. A focus group then provided feedback on the
stimuli, refining their effectiveness and minimizing personal bias.
The experiment phase consisted of a survey that incorporated the
finalized ASMR stimuli. Participants listened to these sound ex-
amples and provided perceptual ratings, forming the quantitative
component of the study.

3.2 Audio Feature Extraction

While it is possible to extract a significant amount of data from a
monophonic summed analysis of a stereophonic audio file, exam-
ining audio features independently for the left and right channels
offered insights into the spatial dynamics of sound between the
channels. This approach enabled observing how sound evolved
within the stereo field over time. Given that audio-based ASMR
content is often captured using two microphones in a stereophonic
or binaural setup, analyzing audio in a two-channel stereophonic
format was considered to align closely with standard ASMR pro-
duction practices. Several audio features were analyzed for both
the left and right audio channels for every detected audio onset
in the audio source material: Root Mean Square (RMS), spectral
centroid, spectral bandwidth, spectral contrast, spectral rolloff, and

raw_11_nail tap wav_Spectrogram (Smoothened) gen_11_nail tap wav_Spectrogram (Smoothened)

2048

10000
-30 08

8000
-40 a8

000
5048

2000
-60 0B
2000 20
-0 dB

10000
2048

3048

40 dB

Frequency (Hz)

5048

60 dB

2000
7008

88 [l T
S AL A i )
0 6 12 18 24 30 35 42 48 54
Time (s}

80dB

Time (5)

Figure 2: Original audio source material (left) and generated
ASMR stimuli based on extracted audio features (right).
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Interaural Phase Difference (IPD). Figure 2 compares the spectral
and rhythmic representation of an audio source material, recorded
from YouTube, to the generated ASMR stimuli based on extracted
audio features.

3.3 Sonic Design

The sound synthesis engine' is programmed in Max for Live within
Ableton Live and maps extracted audio features to synthesis param-
eters (Figure 3). Through building amplitude, frequency, and time
information on extracted audio features from ASMR videos, the goal
was to maintain a relationship between ASMRtist-generated and
synthesized ASMR audio. A filtered noise source was modulated by
amplitude using an impulsive envelope, with resonant 12 dB/oct
low-pass and high-pass filters shaping spectral characteristics. A
sample delay applied IPD data to create ITD-based localization, with
amaximum delay of 1.46 ms to simulate spatial positioning. Spectral
contrast controlled the attack sharpness, while resonant high-pass
filters replicated object resonance. The extracted root-mean-square
(RMS) values scaled the amplitude and filter resonance, reinforc-
ing tonal characteristics. Monophonic versions summed left/right
signals without IPD to avoid comb filtering. The audio was treated
with a high-shelf equalizer (EQ) filter attenuating -6 dB at 5 kHz.
This was incorporated because the focus group feedback on the
sound examples indicated that the sounds were too sharp.

3.4 Cyclic Patterns

Three cyclic patterns were selected to explore listener perception
and establish connections between rhythmic structures and ASMR
stimuli. This selection was necessary to establish connections be-
tween what the listeners were experiencing and the rhythmic origin
of the ASMR stimuli.

MIR: Music Information Retrieval This natural, human-like rhyth-

mic content is extracted from ASMR performances by analyz-
ing the temporal interaction between the ASMRtist and the
sound-producing object in the source material (e.g., tapping
or brushing). This was done using beat-tracking and onset
detection methods to capture the performer’s timing and
repetition style [7]. The resulting envelope curve Epr (1)
represents the intensity of interaction over time and serves
as a modulation source for synthesizing new sounds that
mirror the original expressive timing.

RAN: Random This artificial, pseudo-random rhythmic content is
generated using white noise modulated by a slow triangular
low-frequency oscillator (LFO), creating a sense of pseudo-
cyclic dynamics. Let x(#) be white noise and m(t) = tris ()
a triangular LFO at frequency f. The resulting envelope is:

Eran(t) = x(t) - m(t)

This modulation introduces slow, cyclical amplitude fluctua-
tions in otherwise random textures.

FM: Frequency Modulation This artificial, repeated rhythmic
content is generated using frequency modulation between
two triangular waveforms: a slow modulator m(t) and a
faster carrier c(t). The modulator influences the frequency

1C3_Sound Engine can be found in the project repository at osf.io/z8ae9
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Figure 3: Sound Synthesis Engine — A flow diagram of
C3_Sound Engine, the sound synthesis engine generating
ASMR stimuli.

of the carrier, producing a structured but evolving rhythmic
pattern:

Epm(t) = trig af.uriy,, (1) (1)
where f; is the base frequency of the carrier, Af is the fre-
quency deviation, and fy, is the modulator frequency. This

technique yields a more mechanical yet cyclically shifting
temporal pattern.

Each cyclic pattern, consisting of organized impulses of filtered
noise, was recorded into monophonic and stereophonic audio files
to study how spatiality in sound affects the perception of the chosen
cyclic patterns (see project repository).

Two audio files based on white noise were included, differing in
their monophonic and stereophonic representations. White noise,
characterized by its uniform spectral density across all frequencies,
provided a neutral auditory stimulus without specific ASMR trig-
gers. The inclusion of white noise established a baseline against
which perceptual responses to ASMR stimuli could be compared.

3.5 Survey

We used an online survey published through gorilla.sc, an online
platform for surveys containing multimedia data like audio files.
Participants were recruited through ASMR-focused online com-
munities on Reddit, Facebook, and ASMR University. The survey
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consisted of two sections: (1) listening to and rating sound exam-
ples, and (2) assessing personality traits, demographic data, and
prior ASMR experience. Participants were not pre-informed about
the survey’s specifics beyond its ASMR focus. The term “artificial”
was omitted from the title to prevent anchoring bias.

At the beginning of the experiment, participants were instructed
to use headphones and indicate their listening device. The sur-
vey’s main section featured a presentation of sound examples in a
randomized order, with rating using Likert scales (1-7). Sound du-
rations were set to 20 seconds to reduce fatigue and align with prior
ASMR studies [9]. The Likert scale ratings covered the following
topics:

Q1 How strongly did you experience any bodily/psychological
reactions?
Q2 How would you rate your focus/attention while listening to

the sound examples in regards to the physiological/psychological

reaction, the sound, and other focus?
Q3 How natural or artificial did you experience the rhythmic
content of the sound example to be?

In the second part, participants answered 15 statements from the
Big Five Index (BFI) to assess personality traits [17], using Likert
scales (“strongly disagree” to “strongly agree”). Mean values for each
personality dimension (OCEAN model: openness to experience,
conscientiousness, extraversion, agreeableness, neuroticism) were
calculated. Personality traits were assessed before demographic
data to avoid biases in self-reporting [24]. The survey concluded
with demographic questions (gender, age, ASMR familiarity) and
an optional text box for comments.

4 Results
4.1 Demographics

A total of 67 survey responses were collected, of which 79.1% re-
ported they had listened to ASMR before, and 70.1% reported they
had experienced ASMR before participating in the research. A ma-
jority of the participants were familiar with ASMR. The average age
of the participants was 33.5 years old, distributed over 41.8% male,
47.8% female, and 10.4% nonbinary. The reported playback devices
used by participants while completing the survey were divided into
the following categories: 44.8% headphones, 35.8% earbuds, 16.4%
computer or phone speakers, and 6% external speakers.

The average mean values for each participant’s personality di-
mension were Openness (5.8), Conscientiousness (4.7), Extraversion
(4.3), Agreeableness (4.7), and Neuroticism (4.6). These trait scores
were used as thresholds to identify if a specific respondent scored
high (above average) or low (below average) on certain traits com-
pared to the average scores in the survey sample.

4.2 Statistical Analysis

By running data through the ANOVA and OLS regressions, com-
parisons with a p-value (p) lower than 0.05 (5%) were marked as
significant. The p-value significance threshold of 0.05 was adjusted
according to the Bonferroni correction when analyzing multiple
questions in the analysis model, specifically resulting in a p-value
threshold of 0.025 (2.5%) for Q1 in Section 4.3, combining questions
for physical and psychological reaction strength.

127

H. H. Sveen et al.

Response data was gathered from each survey question for ev-
ery sound example. The audio files containing white noise were
excluded from the statistical analysis. The average mean values for
all responses within each survey question are reflected for each
sound example in the violin plots (Figure 5, 6, 7, 8, 9). The violin
plots display the distribution of responses, identifying the different
magnitudes in responses (Y-axis) for each of the questions (per plot)
and all sound examples (X-axis). Q1 and Q2 had a 1-7 strength
type scale, whereas Q3 and Q4 had natural—artificial and relaxed—
stressful types of scaling with 4 as the neutral center point.

4.3 Physical and Psychological Reactions

Figure 4 illustrates a significant positive correlation (p = 0.007)
between reported physical and psychological reaction strengths
in Q1. This indicates that stronger physical responses were asso-
ciated with stronger psychological responses. Therefore, physical
and psychological responses were combined to analyze reaction
strength. Using FM as a baseline, OLS regression (Table 1) revealed
that MIR and RAN cyclic patterns had significantly stronger effects,
with MIR having the highest coefficient. The stereophonic spatial
orientation also had a statistically significant positive correlation
with reaction strength. These findings align with Figure 5, showing
that stereophonic stimuli generally produced stronger reactions
and that MIR and RAN patterns elicited stronger responses than
FM.

Correlation Between Physical and Psychological Reaction
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Figure 4: Correlation between physical and psychological
reaction strength indicating that respondents who stated a
strong physical reaction to the sound examples also stated a
strong psychological reaction, and vice versa.
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Comparison Interaction Coefficient | p<0.025 Comparison Interaction Coeflicient | p<0.05
MIR-FM 0.489 0.001 MIR-FM 0.201 0.373
RAN-FM 0.470 0.001 RAN-FM 0.396 0.081
Stereo-Mono 0.465 0.000 Stereo-Mono 0.468 0.012
Spatial orientation | Cyclic pattern 0.433 0.034 Spatial orientation | Cyclic pattern 0.507 0.113
MIR-FM Mono 0.369 0.053 MIR-FM Monophonic 0.090 0.779
RAN-FM Mono 0.515 0.012 RAN-FM Monophonic 0.567 0.077
MIR-FM Stereo 0.582 0.004 MIR-FM Stereophonic 0.313 0.327
RAN-FM Stereo 0.425 0.038 RAN-FM Stereophonic 0.224 0.484
Openness 0.214 0.082 Openness 0.922 0.000
Conscientiousness -0.089 0.465 Conscientiousness -0.089 0.465
Extraversion 0.303 0.016 Extraversion 0.303 0.016
Agreeableness 0.193 0.122 Agreeableness 0.193 0.122
Neuroticism -0.170 0.178 Neuroticism -0.170 0.178
RAN-FM Extraversion(low) | 0.543 0.012 Stereophonic Openness(low) 1.2 0.012
Table 1: Q1: OLS regression results for independent and in- Monophonic Extraversion(low) | 0.694 0.009

teraction analysis of cyclic pattern, spatial orientation, and
BFI, regarding physical and psychological reaction strength.

Analysis of cyclic pattern and spatial orientation interactions
(Table 1) found that MIR elicited the strongest reaction in stereo-
phonic sound, while RAN was most effective in monophonic sound.
Extraversion was significantly correlated with stronger physical
and psychological reactions. Further analysis indicated that low-
extraversion participants had stronger responses to RAN patterns.

Figure 5 illustrates that MIR-based audio files effectively trig-
gered ASMR-related reactions. Responses weakened as cyclic pat-
terns became more predictable and rhythmic. Across all conditions,
stereophonic stimuli generally produced stronger reactions than
monophonic ones, and psychological responses were stronger than
physical ones.

4.4 Focus Rating

Among Q2 focus ratings, only tingles (T) showed statistically sig-
nificant results, as detailed in Table 2. The stereophonic sound had
a significant positive correlation with focus on tingles (p = 0.012),
while cyclic patterns showed no significant effect on focus while lis-
tening. Openness had a strong positive correlation (p = 0.000), and
extraversion also showed a positive correlation (p = 0.016). Stereo-
phonic sound correlated positively with lower openness, while
monophonic sound correlated positively with lower extraversion.

Figure 6 shows that focus on T mirrored reaction strength trends
from Q1, reinforcing Q1’s findings. The stereophonic condition
consistently produced stronger responses. Figure 7 illustrates that
“other focus” (F) was the least reported, suggesting participants were
engaged in evaluating the sounds. "Sound focus" (S) was prevalent,
likely due to the research’s listening task.

4.5 Natural or Artificial Cyclic Pattern

Q3 responses were rated on a Likert scale, from natural (< 4) to
artificial (> 4). The analysis in Table 3 shows that the MIR cyclic
pattern had the most significant negative correlation, identifying
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Table 2: Q2: OLS regression results for independent and in-
teraction analysis of cyclic pattern, spatial orientation, and
BFI, regarding focus on tingles (T).

Comparison Interaction Coefficient | p<0.05
MIR-FM -0.493 0.016
RAN-FM -0.448 0.028
Stereo—Mono -0.075 0.663
Spatial orientation Cyclic pattern | -0.075 0.796
Openness 0.118 0.487
Conscientiousness 0.371 0.028
Agreeableness 0.609 0.000

Table 3: Q3: OLS regression results for cyclic pattern, spatial
orientation, and BFI on rhythmic perception.

Response (Reaction Strength)

Q1 for Sound Examples

T
= Average gl_physical
=— Average ql_psychological

mir s mir_m

@n_s

ran_m fm s
Sound Example

Figure 5: Average mean responses (line) and distribution
(violin plot) for Q1 asking for the strength of the physical
and psychological reaction.
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Q1 and Q2 (T) for Sound Examples

7 w T T
— Average gl_physical

— Average ql_psychological
— Average q2_tingles

Response (Reaction/Focus Strength)
IS

ran_m
Sound Example

Figure 6: Average mean responses (line) and response distri-
bution (violin plot) for Q1 reaction strength and Q2 tingles
(T) focus strength, visualizing similar tendencies for the re-
action strength of Q1 and the focus strength of Q2 T.
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7 W T
— Average q2_tingles
Average g2_sound
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w
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w &
T
T
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1 T T T T T T
mir_s. mir_m r@n_s [n_m fm_s fim_m wn_m wn_s
Sound Example

Figure 7: Average mean responses (line) and response dis-
tribution (violin plot) for Q2 asking for a rating of focus
strength for each sound example, regarding focus on tingles
(T), sound (S), and other focus (F).

it as the most natural. The RAN cyclic pattern also showed a sig-
nificant negative correlation. Spatial orientation and interaction
effects had no significant impact.

Respondents who rated sounds as more artificial showed higher
agreeableness and conscientiousness. Figure 8 shows a trend where
sound examples were perceived as increasingly artificial in line
with the cyclic pattern origin. MIR was rated most natural, while
FM was rated most artificial. This suggests that more repetitive
patterns were perceived as mechanical, pushing ratings towards
the artificial end.

For control conditions, WNS was perceived as more natural
than WNM. This may be because stereophonic noise is common in
everyday environments, whereas monophonic noise is rare, given
the human auditory system’s binaural perception.

129

H. H. Sveen et al.

Q3 for Sound Examples
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Figure 8: Average mean responses (line) and response distri-
bution (violin plot) for Q3 on rhythmic perception.

Q4 for Sound Examples
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Figure 9: Average mean responses (line) and response distri-
bution (violin plot) for Q4 on general experience.

4.6 General Experience

Q4 responses were rated on a Likert scale from relaxing (< 4) to
stressful (> 4). As shown in Table 4, no statistically significant
effects were found for cyclic patterns or spatial orientations. Higher
agreeableness correlated positively with perceiving the sounds as
more stressful. Figure 9 shows that WNS was rated as more relaxing
than WNM, likely due to stereophonic noise resembling natural
relaxation sounds such as ocean waves and rustling leaves [15].

The stereophonic MIR and FM-based audio files were rated as
the most relaxing, and stereophonic sound examples were generally
perceived as more relaxing than monophonic ones. However, these
differences were minor and not statistically significant, making it
difficult to establish a clear relationship between cyclic patterns,
spatial orientation, and general experience outside the noise control
conditions.
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Comparison Interaction Coefficient | p<0.05
MIR-FM -0.030 0.849
RAN-FM 0.052 0.739
Stereo—Mono -0.109 0.392
Spatial orientation | Cyclic pattern | -0.045 0.840
Agreeableness 0.623 0.000

Table 4: Q4: OLS regression results for cyclic pattern, spatial
orientation, and BFI on general experience.

Heatmap of Q1 Response by Cyclic Pattern and Spatial Orientation
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Figure 10: Heatmap of response by cyclic pattern and spatial
orientation for Q1 reaction strength.

5 Discussion

5.1 Impact of Different Cyclic Patterns

The analysis revealed that more unpredictable cyclic patterns (MIR
and RAN) elicited stronger ASMR responses than FM (Figure 10).
Notably, MIR was most effective in a stereophonic orientation, while
RAN showed a significant positive correlation in a monophonic
orientation. This suggests that unpredictability influences ASMR re-
sponses differently depending on spatial audio presentation. MIR’s
complexity may be enhanced by the spatial separation in stereo,
while RAN’s randomness remains effective even without spatial
cues. These findings reinforce the link between unpredictability
and ASMR intensity.

Unpredictability may enhance reactive listening, triggering ASMR-
like musical frisson [16]. FM’s structured pattern may introduce mu-
sical predictability, supporting earlier reports on musical elements
suppressing ASMR responses, previously discussed by Barratt and
Davis [2]. The higher engagement of MIR and RAN could explain
their stronger ASMR effects, as dense and fast rhythms enhance
arousal [19].

Extraversion correlated positively with Q1 reaction strength, par-
ticularly for the RAN pattern in participants with below-average
extraversion. This contradicts findings of ASMR sensitivity being
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associated with lower extraversion [10]. MIR showed an almost sig-
nificant correlation with openness, aligning with research linking
openness to ASMR and frisson [5]. No significant correlation was
found between neuroticism and ASMR, diverging from previous
findings [8, 10, 20].

Q3 responses indicated that increasing predictability led to sounds
being perceived as more artificial. MIR was rated most natural, re-
flecting its organic origin, followed by RAN, despite its synthetic na-
ture. The stereophonic orientation of MIR may have contributed to
its natural perception, as human hearing relies on binaural cues. FM,
perceived as the most artificial, aligns with its repetitive rhythmic
structure and can thus be considered a more musical and cultural
construct. Future research could introduce amplitude fluctuations
in RAN to enhance its variability and mimic ASMRtist techniques,
following Zwicker’s findings on fluctuation strength [25].

5.2 Influence of Spatial Orientation

The analysis demonstrated a highly significant positive correla-
tion between stereophonic spatial orientation and ASMR reaction
strength, supporting its role in enhancing immersion. This aligns
with findings that lower interaural cross-correlation (IACC) elicits
stronger ASMR effects [23] and reinforces the role of proximity
in unpredictability [16]. The stereophonic orientation correlated
significantly with a stronger focus on tingles, reinforcing that im-
mersive sound enhances ASMR perception and engagement. Stereo-
phonic and binaural audio enhances listener immersion more ef-
fectively than monophonic sound, as outlined by Blauert [3]. The
precedence effect, where closer sound sources elicit stronger ASMR
responses, further supports this [23]. The relationship between
ASMR and misophonia suggests they exist on opposite ends of
a sensitivity spectrum [1, 12]. Recent research links misophonia
aversiveness to spectral and temporal modifications, emphasizing
immersion’s impact on perception [14].

5.3 Immersiveness of Sound

The results suggest that sound immersiveness is a key factor in in-
ducing ASMR. Stereophonic presentation enhances immersiveness
by engaging the listener’s spatial localization abilities, potentially
explaining why some find it relaxing while others experience stress.
Cyclic patterns contribute to immersiveness through rhythmic
unpredictability, which demands more attention and yields stronger
ASMR reactions. Stereophonic spatial orientation further increases
unpredictability by allowing sounds to appear from unexpected
directions and proximity to the sound source. This combination of
spatial and rhythmic unpredictability enhances ASMR by maintain-
ing novelty and surprise, potentially eliciting stronger responses.
Impulse density also plays a role, as denser rhythmic patterns
(MIR and RAN) were more effective in inducing ASMR than sparser
ones (FM). Higher impulse density sustains listener attention and
deepens sensory engagement [19]. The focus strength response
further supports this by reflecting participants’ attentional shifts
towards tingles and sound while listening to the more dense and
busy cyclic patterns. This possibly indicates that rhythmic density
aligns with the effects of rhythmic unpredictability. Understanding
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the interplay of impulse density, spatial orientation, and predictabil-
ity can inform the optimization of ASMR content for stronger and
more consistent responses.

6 Conclusion

The present study sheds light on several aspects influencing the
perception of ASMR stimuli. The findings suggest a significant
correlation between the predictability of cyclic patterns and the
strength of ASMR reactions. Specifically, the more unpredictable
cyclic patterns induced stronger ASMR reaction responses. This
aligns with previous research suggesting that unpredictability can
trigger ASMR and related sensory experiences. Additionally, the
correlation between cyclic patterns and personality traits, such as
extraversion and openness, offers insights into individual differ-
ences in ASMR responsiveness.

The research also highlights the importance of spatial orienta-
tion in enhancing the immersive quality of ASMR content. Stereo-
phonic spatial orientation was found to positively correlate with
the strength of ASMR reactions, indicating its role in creating a
more immersive auditory experience. This finding resonates with
existing literature on the significance of spatial audio cues in elic-
iting emotional and sensory responses in listeners. Furthermore,
the correlation between spatial orientation and personality traits
underscores the interplay between auditory stimuli and individual
predispositions.

The results suggest that synthesized ASMR sounds, generated to
replicate key audio characteristics in acoustically recorded ASMR
content, can effectively induce ASMR sensations. This opens possi-
bilities for creative exploration in ASMR content creation, offering
opportunities for developing novel stimuli and experiences. How-
ever, further research is needed to explore how different audio
features can be used in sound synthesis to affect ASMR perception
and to compare synthesized artificial ASMR with conventionally
recorded ASMR stimuli.

ASMR is still an under-researched topic, and there are many
possibilities for further studies. When it comes to cyclic patterns,
future work could explore relationships between modulators and
carrier waves to introduce more natural fluctuation in pattern gen-
eration. It would also be interesting to explore more complex spatial
representations, investigating the effects of spatial positioning and
motion. There is also much potential in more detailed comparisons
of synthesized and acoustically recorded ASMR sounds. Then, it
would be relevant to study the effects of unintended ambient sounds
often found in recordings, including room sounds, clothing rustle,
and breathing. Future research can elucidate these factors, advance
our knowledge of ASMR, and inform the development of tailored
stimuli for therapeutic and recreational purposes.
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