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(a) Active screens: dynamic video content on surrounding displays
creates a visually distracting environment.

(b) DR screen filters replace dynamic screen content with static alter-
natives.

Figure 1: DR screen filters can mediate a multi-screen environment by replacing dynamic screen content with static or aesthetic
alternatives. Our study evaluates where this intervention reduces perceived distraction and where it does not.

Abstract
Screens in shared environments produce dynamic, attention-capturing
stimuli that can distract users from primary activities. Diminished
Reality (DR) screen filtering offers a plausible way to mediate such
content by visually blocking or replacing it. However, less is known
about whether this intervention reduces distraction across different
task contexts. We simulated five DR screen filters (Block, Dim,
Wallpaper, Replace, and Freeze) in VR and evaluated them in two
user studies across three task types: a 3D puzzle assembly, a Stroop
color-naming task, and a structured conversation. No comparable
differences in perceived distraction or task performance were de-
tected during the visually anchored tasks (puzzle assembly, Stroop).
However, the Block filter significantly reduced self-reported dis-
traction (Cohen’s d = 0.80) during the conversation task, and quali-
tative interview data supported this finding. These mixed results
show the bounded utility of DR screen filtering. Visual blocking
helped reduce perceived distraction during conversation, but did
not produce general benefits across the tasks we tested. Partici-
pants preferred static aesthetic filters, especially Wallpaper, for
single screens and used simple blackout most often in multi-screen
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scenarios. They favored static over dynamic filters and valued user
control over filtering.
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1 Introduction
Digital screens in shared environments produce visual stimuli de-
signed to capture and hold attention. In offices, cafes, and public
venues, screens can become a persistent source of distraction that
users cannot directly control. Diminished Reality (DR), first intro-
duced by Steve Mann [24], offers one way to mediate such content.
DR refers to altering human perception of reality by concealing,
replacing, or removing real-world objects (Figure 2). Because the
modification is applied within the wearer’s own view, DR can sup-
press a shared display without changing what other people see.
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Situated within the Extended Reality (XR) spectrum, DR has often
been explored for reducing visual clutter in the user’s environment.

DR has been applied across a wide range of domains, including
decluttering [5], driving [21, 33], gaming [16, 34], accessibility [30,
41], and others [32, 35, 37]. Most of this work addresses technical
implementation challenges. A recent systematic review found that
nearly half of DR papers do not include an evaluation with users [9].
Thus, how users experience DR systems, when these interventions
help, and what forms they prefer all remain largely underexplored.

Previous research has explored user perception of DR proto-
types for decluttering physical environments [7] and for blocking
physical advertisements in outdoor settings [15]. Dynamic screen
content, screen imagery that changes over time, such as video, is
a related but distinct target. Screens are prevalent in many shared
spaces, produce continuously changing visual stimuli, and often
present content designed to attract and sustain attention. In the
specific case of dynamic screen content, it is tempting to assume
that visually blocking distracting content should reduce distraction.
However, less is known about whether DR screen filtering actually
reduces perceived distraction and cognitive load, or improves task
performance across different activities.

Yet, whether screen content actually interferes with ongoing
tasks depends not only on the screen but on what the user is doing.
Research in attention science has established that susceptibility to
environmental distraction varies with the demands of the user’s
primary task [18, 19, 23]. Tasks that continuously engage visual
attention may suppress peripheral stimuli, while cognitively de-
manding tasks that do not engage visual attention may leave users
more exposed to attentional capture. This motivates evaluating
DR screen filtering across different task contexts. Visual blocking
may provide little relief when the primary activity already limits
processing of peripheral stimuli, and it may matter more when the
activity leaves visual attention less constrained.

An initial empirical evaluation is needed to understand where
DR screen filtering appears useful, where it does not, and what
kinds of filters users prefer.

To investigate these questions, we simulated five DR screen
filters (Block, Dim, Wallpaper, Replace, and Freeze) within a
VR environment and conducted two user studies across three task
types: a 3D puzzle assembly, a Stroop color-naming task, and a
structured conversation task. We measured task performance, per-
ceived distraction, and cognitive load, and also gathered qualitative
data on user preferences and envisioned applications.

1.1 Research Questions
Our goal is to understand how users perceive and experience DR
screen filters and where this screen-mediation technique appears
useful. We address two research questions:

(1) How does DR screen filtering affect perceived distraction,
cognitive load, and task performance across different task
contexts?

(2) How do users perceive different DR screen filter designs, and
how do preferences shift across contexts?

Prior work on XR attentional interventions suggests that sub-
jective experience often changes more clearly than objective task

performance [6, 8, 16, 29, 31].We therefore treated perceived distrac-
tion and cognitive load as central outcomes, while also measuring
task performance where available. We evaluated DR screen filtering
across three activity contexts and compared the outcomes measured
within each.

This paper makes two contributions:

(1) An empirical evaluation of DR screen filtering for dynamic
screen content across three task contexts. Participants re-
ported lower perceived distraction with Block during con-
versation, whereas we detected no differences in the mea-
sured puzzle or Stroop performance outcomes.

(2) A comparison of filter evaluations. Wallpaper received the
highest mean post-training ranking, whereas Block was
used by the largest number of participants during the five-
screen task. Participants also favored static over dynamic
filters and valued control over which screens were filtered.

2 Related Work
Mann [24] introduced Diminished Reality, removing or altering ele-
ments of the physical world, as a part of his mediated reality frame-
work. To illustrate the concept, Mann described using mediated
reality to suppress real-world colors while preserving highlighted
elements. A refined variant rendered the physical environment
behind an AR workspace in grayscale so that users remained pe-
ripherally aware of their surroundings without being distracted.
Mann and Fung [25] subsequently explored an “eye-tap” device
for mediating reality, extending DR to filtering offensive, sensitive,
or unwanted media such as advertisements. They framed DR as a
real-world parallel to web browser extensions that hide or block
specific content.

Current DR systems typically involve three steps: capturing the
background, detecting the region of interest (ROI), and generat-
ing a modified view. Approaches include inpainting, observation,
alteration, and replacement [28].

2.1 DR for Attention and Distraction
Management

Susceptibility to environmental distraction varies with the demands
of the primary task. Lavie’s perceptual load theory [18, 19] pro-
poses that when a task saturates visual processing capacity, task-
irrelevant stimuli are suppressed before they can compete for at-
tention. More recent work argues that the critical variable is not
exhausted perceptual capacity itself, but the degree to which a task
engages visual attention [23].

Sustained-attention tasks require continued focus on task-relevant
stimuli over time. When this focus is visual, it can narrow the atten-
tional spotlight and reduce processing of surrounding stimuli [23].
Working-memory tasks require information to be held or manipu-
lated. When these demands do not occupy visual attention, users
may have fewer resources to suppress distractors. For DR screen
filtering, this literature suggests that dynamic screens may matter
more in some activity contexts than others. We use this work as
an interpretive lens rather than as a theory that our study directly
tests.
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(a) Original image.

(b) Plant added through Augmented Reality.

(c) Table and chair removed through Diminished Reality (DR).

Figure 2: Illustrations exemplifying mediated reality inter-
ventions.

McLaughlin et al. [26] conducted two VR experiments evaluating
DR as a cognitive aid during a working-memory-intensive assem-
bly task. Participants held operation names in working memory
while scanning a mismatch-labeled environment and monitoring a
concurrent simulated emergency. DR consistently reduced subjec-
tive workload across both novice and expert populations, though
performance improvements appeared only among novices. Their
work shows that DR outcomes can depend on user expertise and
outcome measures in an industrial distractor environment. Our
work uses a similar VR testbed methodology but examines dynamic
screen content rather than industrial distractors.

Motivated by evidence that the visible presence of a phone can
reduce available cognitive capacity [40], Lee and Kim [20] used a
HoloLens 2 to conceal a smartphone. This restored performance
on working-memory tasks but produced no benefit in a sustained-
attention task. However, their intervention targets device presence
rather than screen content. Phones were powered off during testing,
and the mechanism operates on the visible phone regardless of
what appears on its display. Our work addresses the distinct case
of dynamic screen content, where the content itself is the potential
distractor.

DecluttAR [42] showed that diminishing physical desk clutter
through grayscale, outline, and transparency modes improved con-
centration during arithmetic tasks. Hong et al. [13] extended this
line of research by introducing Visual Noise Cancellation as the
visual analogue of noise-cancelling headphones. Through partici-
patory workshops, they found that users identified highly salient
stimuli, including advertisement signs and notice boards, as pri-
mary sources of visual discomfort. Screen content was among the
categories participants identified as disruptive. This suggests that
dynamic screen content is a plausible target for DR, but prior work
has not established how DR screen filtering affects perceived dis-
traction, cognitive load, or task performance.

2.2 DR Preferences and User Experience
Cheng et al. [7] examined how users perceive DR and related
mediated-reality effects across multiple scenarios, including clutter
management, search assistance, privacy protection, and remote
guidance. Their findings show that visualization choice (e.g., trans-
parency, abstraction, or replacement) matters to users and should
be treated as a design variable rather than a purely technical deci-
sion. However, their scenarios center on physical objects and static
environments, leaving open whether these preferences translate to
dynamic distractors such as screen content.

Katins et al. [15] examined DR visualization concepts for block-
ing physical outdoor advertisements. In an online survey comparing
six strategies, replacing ads with artwork received the highest rat-
ings, driven by hedonic motivation. Participants preferred manual
control over automatic blocking, except for sexually suggestive
content, where automatic blocking was strongly preferred. Their
work targets physical billboards rather than dynamic screens.

Taken together, this work shows that users’ responses to DR
depend on the target content, visualization strategy, and degree
of user control. However, less is known about DR screen filtering
as a general intervention for dynamic screen content, especially
when evaluated quantitatively across different task contexts. We
extend this literature with a cross-task empirical comparison of
wearer-side filtering for dynamic screen content across perceived
distraction, cognitive load, and task performance outcomes.

3 Methods
We conducted two user studies to evaluate DR screen filtering for
dynamic screen content. The formative study examined five filter
designs—Block, Dim, Wallpaper, Replace, and Freeze—and par-
ticipants’ use of these filters during a puzzle assembly task. The
main study tested the Block filter in two additional task contexts:
a Stroop color-naming task and a structured conversation. We sim-
ulated these DR screen filters in VR, a method of prototyping XR
interactions that is frequently used to overcome current technical
limitations [6, 7, 10, 12, 22, 36]. We chose full VR rather than real-
world DR or a hybrid setup with physical tasks and virtual screens
because VR provides the most controlled environment. A physical
or hybrid setup would require a fully reliable real-world DR im-
plementation that includes accurate and 100% stable alignment of
the virtual filters with physical screens, something that current AR
headsets do not deliver.
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(a) Block. (b) Dim. (c) Wallpaper. (d) Replace. (e) Freeze.

Figure 3: Screenshots illustrating the appearance of the different filter options used in the experiments.

We followed a mixed-methods approach [14], with quantitative
analysis as the primary method and analysis of semi-structured
interviews and questionnaires as support. We used a repeated-
measures design described in more detail in each study’s section.

The study protocol was approved by the authors’ institutional
Research Ethics Board before data collection. Participants provided
informed consent, including separate consent for audio and screen
recording, and all study data were stored under de-identified par-
ticipant IDs.

3.1 Apparatus
We created our prototypes in Unity [39] with an Oculus Quest 2
VR head-mounted display (HMD). Task-relevant actions and depen-
dent measures were logged into a CSV file. Questionnaires were
administered through SurveyMonkey [27], and interview audio
was recorded with OBS Studio [1].

3.2 DR Screen Filters
We implemented five filter options as rectangular overlays placed in
front of the screen elements. We chose this replacement approach
because it is robust and feasible with current technology.

By default, all filters were inactive. When participants could
select filters, they pointed the controller at a screen, pressed the
grip button, and selected an option from a tooltip menu via the
trigger button. We designed the following filters to explore the
space of potential replacements (Figure 3):

• Block (a) renders an opaque dark gray box, making the
screen appear to be turned off and blocking all content.

• Dim (b) renders a semi-transparent gray box that reduces
brightness and contrast (and thus saliency) while preserving
screen content.

• Wallpaper (c) renders a static, aesthetically pleasing image
over the screen.

• Replace (d) renders an alternative video, a slow-moving
nature scene, in place of the original screen content.

• Freeze (e) captures the current frame and displays it as a
static image, removing motion and simulating a paused state.

4 Formative Study: Filter Design Preferences
This formative study had two goals: to investigate user preferences
for our five DR screen filter designs and to provide observations
about filter use during a visually and manually demanding puzzle
task in VR. The preference and usage data are the primary outcomes
of this study. Eighteen participants completed filter use training

followed by the main puzzle assembly task under three conditions:
no screens, screens, and screens with user-selected filters.

4.1 Study Design
4.1.1 Puzzle Blocks. The primary task required participants to as-
semble five blocks in a target combination. The blocks were 3D
objects that could be grabbed and connected by releasing two prox-
imal blocks. The puzzle tasks always used the same five blocks,
but in different configurations. There were 13 puzzle tasks: one
was always used for training, and the other 12 were selected ran-
domly without replacement for the experimental tasks. During the
experiment, participants were seated in an office chair. In VR, they
saw a virtual desk with a freely manipulable target model behind it
(Figure 4) and had to assemble the five puzzle blocks in the same
pattern. The puzzle task required continuous engagement of visual
attention as participants had to visually search for blocks, track
spatial positions during manipulation, and compare their assembly
against the target model throughout each trial.

Participants could see the number of correct connections on a
panel in the virtual environment. Once they completed the puzzle,
they pressed a “proceed” button, and the system respawned the
pieces for the next task.

The training phase familiarized participants with the puzzle con-
trols and all five filters. In a single-screen environment, participants
completed the same sample puzzle once with each filter active. No
measures were recorded during training.

Figure 4: View of the scenario for the puzzle block experi-
ment. The puzzle target is visible just below the center screen,
while the five pieces the user has to assemble are currently
placed somewhere close to the bottom left screen.
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4.1.2 DR Distractor Task. The study included three counterbal-
anced conditions: no screens, screens active, and screens with user-
selected filters. We used five screens to create a screen-dense setting
by filling the central and peripheral parts of the participant’s field
of view in the VR headset.

In the two conditions with screens, five videos were played on
different screens around the participant (see Figure 4). We selected
popular YouTube videos from different categories that could gener-
ally be perceived as distracting: Animals, Advertisements, Awesome
Moments, Trick Shots, and Fails. The selected videos were roughly
15 minutes long and were all compilations of shorts, with each short
being around 5 seconds. The associated abrupt transitions served as
additional distractions, as previous research has shown that shifts
in motion are particularly effective in capturing attention [2]. In all
tasks, the distractor videos were presented without audio. During
the main study’s conversation task, participants thus only heard
the experimenter’s live speech.

The order of the conditions was counterbalanced across partici-
pants using balanced Latin squares. The dependent variables were
the time to complete each puzzle task and the number of interac-
tions. Puzzle time was measured from the first grab of any block
until participants pressed the proceed button, and each grab-and-
release of a puzzle piece counted as one interaction.

4.1.3 Procedure. Participants completed a demographic question-
naire, then a training phase where they experienced each filter,
and subsequently ranked them from most to least preferred, rating
each on perceived usefulness and comfort. Participants completed
12 experimental puzzles total (4 per condition). A semi-structured
interview then asked about filter opinions and potential everyday
uses for DR. In the experimental phase, participants completed a
simplified NASA TLX after each experimental condition. A final
interview gathered reflections on the three conditions and partici-
pants’ home and work screen environments.

4.1.4 Participants. Eighteen participants took part (nine male, nine
female). Age information was collected in categorical bands. Most
were aged 25 to 29 (N = 8) or 30 to 34 (N = 5). Data regarding their
vision was not collected. The study took around one hour, and all
participants were compensated with 15 Canadian dollars.

4.2 Results
4.2.1 Filter Preferences and Usage. Participants favored the Wall-
paper filter (M = 3.67), followed by Block (M = 3.56), Freeze (M =
3.17), Dim (M = 3.00), and Replacement (M = 1.61) (Figure 5a). No
inferential statistics were performed on these rankings because this
phase of the study was formative and was primarily aimed at iden-
tifying which filter types to investigate further and understanding
participants’ reasoning behind their choices. Comfort and useful-
ness ratings followed the same ordering. Participants consistently
identified Wallpaper as the preferred option because it makes the
screen static while providing a pleasant visual. Participants liked
static images generally (“It’s easier to pay attention to something
when the images are frozen or not so bright,” P6) and appreciated
Wallpaper’s calming aesthetics (“I like the idea of a static image
that is pleasant to look at,” P8).

(a) Stated preference rankings after training (1 = least preferred, 5 =
most preferred).

(b) Observed filter use during the five-screen experimental task (blue)
and the number of participants who ranked each filter as their most
preferred option after single-screen training (orange). Usage counts
are non-exclusive because participants could apply multiple filters
or none; preference counts are exclusive and apply only to the five
filter options.

Figure 5: Stated preference (top) versus actual usage (bottom).
Wallpaper ranked highest in preference, but Block was used
most frequently. The shift follows the move from single-
screen training to the five-screen experimental task.

Actual filter usage during the experimental task diverged from
stated preference (Figure 5b). Usage was non-exclusive, so a partici-
pant could apply different filters to different videos, switch between
them, or apply none. We counted a participant as using a filter if
they applied it to at least one screen at least once during the fil-
ter condition. Thirteen participants used the Block filter, seven
Wallpaper, four used Freeze, three Dim, and three used the Re-
placement filter. Four participants applied no filter at all. Among
the 14 participants who used any filter, all but one used Block. We
interpret this divergence as a difference between preference in a
single-screen setting and practical use in a multi-screen setting.
Preference rankings were formed during training with one screen,
but the experimental task included five simultaneous screens.When
participants managed several screens at once, Block’s simplicity
appeared to matter more than Wallpaper’s aesthetic appeal.

4.2.2 Envisioned Applications. Participants described contextswhere
DR screen filters would be useful, most commonly for focused work
and studying in public environments (N = 9). One participant stated
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“studying and also working, like when I had to focus on just my
screen, and there are office situations where many people are walk-
ing around” (P11). Others mentioned blocking distractions during
transit (N = 4) or blocking advertisements in public spaces (N = 2).

4.2.3 Task Performance. VR interaction difficulties, primarily due
to the participants’ unfamiliarity with its controls and with the
prototype’s block-connection physics, dominated task-time vari-
ance. Hand collisions, accidental connection breaks, and selection
errors were frequent across all conditions, and a simple linear re-
gression showed that interaction count predicted task time with R2
= 0.83. We detected no significant differences in puzzle task time or
number of interactions across conditions (Friedman test, 𝜒2 = .778,
p = .678), and NASA TLX ratings similarly showed no significant
differences. Four of eighteen participants chose not to apply any
filters, reporting that the screens were not bothering them while
they were engaged in the assembly work. Many participants men-
tioned that they did not pay much attention to the filter options
(N = 6) or that filters made no difference (N = 4). Under these task
conditions, screen filtering produced no detectable performance or
workload benefit in the puzzle task.

5 Main Study
5.1 Study Design
To follow up on the formative study, we evaluated DR screen filter-
ing in two additional task contexts. The first was a Stroop task that
required sustained visual attention. The second was a structured
conversation that required little sustained visual attention. Both
tasks used two conditions: active screens and screens blocked with
the Block filter. We used the Block filter because the formative
study showed that participants used it most often when managing
five simultaneous screens, even though they preferred Wallpaper
during single-screen training.

We carried only Block forward from the formative study because
themajority, 13 of 18 participants, used it during the five-screen task,
i.e., more than any other filter. The no-screen condition showed
no detectable performance or workload advantage, so it was not
carried into the main study. Participants did not select filters in
the main study, and the Block filter was applied to all screens
in the blocked condition as it was the most utilized filter in the
formative study. Although Blockwas visually equivalent to turning
the displays off from the participant’s perspective, it constitutes
a DR operation because the visual change was applied within the
wearer’s mediated view rather than to the displays themselves. In
an applied scenario, this means that other people’s view of the
screen would not be affected.

5.1.1 Stroop Task. We used a Stroop-inspired task in VR (Figure 6)
[38], implemented similarly to Grandl et al. [11]. Participants were
presented with a task cue (“WORD” or “COLOR”) and a target word
displayed in a mismatched ink color. They selected among six col-
ored floating panels via raycasting. All trials were incongruent, so
participants had to resolve color-word conflict throughout the task.
Participants completed 15 practice trials, then 120 experimental
trials per condition (equal WORD/COLOR split, randomized order),
with screens active or screens blocked with the Block filter. Be-
cause all trials required resolving color-word conflict and selecting

Figure 6: The Stroop test panels and prompt. In this example,
as the task cue is “WORD”, the correct answer is blue. With a
task cue of “COLOR”, the user should select orange instead.

the correct response panel, we treated the Stroop task as a task that
required sustained visual attention.

5.1.2 Conversation Task. Previous research has shown that main-
taining a conversation demands a fixed cost of attention that can
be affected by distractions [17]. We designed the conversation task
to instantiate a common real-world scenario, such as talking with
someone in a living room, café, or sports bar while background
screens compete for attention. As in the Stroop task, participants
completed the conversation under two DR conditions (screens ac-
tive, screens blocked), counterbalanced across participants.

The task consisted of conversing with the experimenter for 5
minutes per condition. The experimenter drew from a list of 45
predefined questions on varied topics, generated with ChatGPT
and refined to exclude sensitive subjects, and posed them one at
a time in random order without repetition. Example questions in-
cluded “What’s a hobby you enjoy doing on weekends?” and “If
you could learn any new skill in an instant, what would it be?”; the
complete list is provided in Appendix A. This procedure, similar
to Kunar et al. [17], requires participants to plan responses on the
spot [3], engaging executive and working-memory processes while
requiring little sustained visual attention. The conversation task
thus likely provided less of a visual anchor than the puzzle and
Stroop tasks, leaving more opportunity for attention to shift toward
nearby screens.

Across the formative study and the main study, the three tasks
provided different contexts for evaluating DR screen filtering. The
puzzle assembly task and the Stroop task both required continuous
visual involvement with the task display, while the conversation
task required relatively little sustained visual attention. The studies
were not designed to parametrically test predictions from load the-
ory. Instead, attention research motivated the selection of tasks that
differed in how strongly they anchored visual attention, allowing
us to evaluate where DR screen filtering appeared useful under
controlled conditions.

5.1.3 Procedure. Participants completed the same demographic
questionnaire as in the formative study. The main study always
presented the Stroop task before the conversation task. Within
each task, the order of the two screen conditions, screens active
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and screens blocked with Block, was counterbalanced across par-
ticipants. Participants completed the Stroop task in both screen
conditions, followed each time by a NASA TLX and two additional
self-report items (perceived focus and self-rated performance). A
semi-structured interview was then used to gather comparisons of
the Stroop conditions. Participants then completed the conversation
task in both screen conditions. After each condition, participants
provided three closed-response, single-item seven-point ratings
adapted from the naturalness, typicality, and distraction ratings
used by Boiteau et al. [4]: agreement with “The conversation was
natural” and “The questions were representative of a normal con-
versation” (1 = strongly disagree, 7 = strongly agree), and perceived
distraction (“How distracted were you during the conversation?”,
1 = very focused, 7 = very distracted). A final interview gathered
reflections on all conditions and potential DR applications.

5.1.4 Participants. We recruited a new set of participants for the
main study. Sixteen participants took part (twelve female, four
male). All reported normal or corrected-to-normal vision and no
color vision deficiencies. Most were aged 18 to 24 (N = 8) or 25 to 29
(N = 4). Participants were compensated with 15 Canadian dollars.
The study took around one hour to complete.

5.2 Results
5.2.1 Stroop Task. Most participants performed the task accurately,
with all but two reaching at least 100 correct trials out of 120 in
each condition. One participant answered only 65 of 120 correctly,
slightly more than half, which suggested they did not understand
the task. The experimenter recorded that this participant initially
always selected the panel associated with the word regardless of
the task cue and only later noticed the error. We excluded this
participant from the response time and accuracy figures but retained
their data for the TLX ratings, which reflect subjective experience
independent of accuracy.

Across the remaining 15 participants, accuracy was high in both
conditions, with means of 114.06 of 120 (SD = 8.41) in the screen
condition and 112.69 (SD = 13.15) in the filter condition, and the
difference was not significant.

For the response time analysis, we removed outlier trials beyond
three times the interquartile range. After excluding the participant
and these outliers, 3,596 of the 3,840 trials remained (6% removed).
Mean response times were nearly identical between the filter con-
dition (M = 2.80s, SD = 1.44) and the screen condition (M = 2.94s,
SD = 1.62). A Wilcoxon signed-rank test indicated no significant
difference (Z = 1.079, p = .281). The response times of roughly 2.8
seconds are slower than those typical of computerized Stroop tasks,
likely because of the motor overhead of selecting panels with a VR
controller rather than pure cognitive interference.

In an exploratory analysis of individual TLX subscales (N =
16), participants rated the filter condition slightly more favorably
on nearly all subscales, though only the perceived success item
reached significance: participants rated their success higher in the
filter condition (M = 5.25) than in the screen condition (M = 4.44,
t(15) = 2.228, p < .05, Cohen’s d = 0.57) (Figure 7). Given the number
of comparisons, this result should be interpreted cautiously.

Qualitative responses were consistent with the null quantitative
results. The most common response was that participants felt little

Figure 7: TLX results for the main study.

or no difference between conditions after an initial adjustment
phase (N = 9): “I didn’t feel any difference. There was just some
noise around, but I could just focus on the center of the screen
where my tasks were” (P12). A subset of participants did identify
the screens as distracting (N = 7), and a few reported that they
only recognized how distracting the screens had been once they
experienced the filter condition (N = 3). Two participants found the
filters themselves distracting.

Figure 8: Conversation ratings by condition.

5.2.2 Conversation Task. Figure 8 shows the conversation ratings
by condition. Participants reported greater perceived distraction
with active screens (M = 3.19) than with Block (M = 1.69); a paired-
samples t-test indicated that this difference was significant (t(15) =
3.223, p < .01, Cohen’s d = 0.80). In the post-task interview, 9 of 16
participants also described greater distraction with active screens.
Ratings of conversation naturalness (M = 6.13 vs. 6.44) and question
representativeness (M = 6.44 vs. 6.38) were descriptively similar
across the active-screen and Block conditions, suggesting that the
manipulation did not noticeably alter how natural or representative
participants found the conversation.

In the screen condition, most participants (N = 9) reported nega-
tive reactions, mentioning that the screens distracted them or that
they could not go as in-depth with their answers. Participants noted
that this happened because they did not have a straightforward
visual task, leaving them “free” to attend to the screens. One par-
ticipant said, “When selecting some colors [Stroop test], I have
something to do. Then I’ll just focus on what I’m doing, but while
we make conversation, I’m just doing nothing. So I just focus on
the TV. So yeah, it is definitely distracting” (P9).
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Five participants expressed positive attitudes toward the filters,
saying that the task felt more manageable and they could think
more deeply before answering the questions. Two participants felt
that the filter condition was worse for them because it felt too
serious or because they did not know where to focus, so they kept
looking around the environment.

Four participants felt that there was no difference between condi-
tions, substantially fewer than for the Stroop task. The participants
who reported no difference often stated that this is a situation they
are used to in their daily lives: “I didn’t feel as distracted. Because,
like, usually nowadays when people talk, they talk with an experi-
ence in front of you sometimes. It felt natural to me that the screens
were present” (P10).

Taken together, the ratings and interview responses suggest
lower perceived distraction with Block during this structured con-
versation task.

6 Discussion
6.1 Bounded Utility of DR Screen Filtering
Across our two studies, DR screen filtering showed bounded util-
ity. The Block filter significantly reduced self-reported distraction
during conversation (d = 0.80, p < .01), with convergent qualitative
evidence. However, we detected no comparable benefits during
the puzzle or Stroop tasks. These mixed results suggest that visual
blocking alone does not guarantee benefit. Instead, the utility of
DR screen filtering depends on task context, outcome measure, and
the way users engage with surrounding screen content.

Participants’ comments were consistent with this interpretation.
In the Stroop task, the majority (9 of 16) reported feeling no dif-
ference between conditions. For the conversation task, only four
participants reported no difference. As one explained, the absence
of a competing visual task during conversation left them free to
attend to background screens in a way the Stroop task did not
(P9, “When selecting some colors [Stroop test], I have something
to do. Then I’ll just focus on what I’m doing, but while we make
conversation, I’m just doing nothing. So I just focus on the TV.”)

One possible explanation is that screen filtering matters more
when the primary task does not already anchor visual attention.
Linnell and Caparos’s revision [23] suggests that tasks that contin-
uously recruit visual attention can narrow the attentional spotlight
and reduce processing of peripheral stimuli. Related work on load
theory [18, 19] suggests that tasks that draw on working-memory
resources may make active distractor suppression more difficult
when distractors remain visible. The Stroop and puzzle tasks both
required ongoing visual engagement with the task display. Con-
versation, by contrast, drew on working memory and response
planning but did not require participants to continuously attend to
a task-relevant visual target. This account is consistent with our
results, but our study was not designed to test load theory directly.

Our findings are also compatible with prior DR and XR work
showing that benefits can depend on task, user expertise, distractor
type, and outcome measure. Lee and Kim [20] observed that AR
concealment of a smartphone restored performance on working-
memory tasks but produced no benefit on a sustained-attention task.
McLaughlin et al. [26] found that DR reduced subjective workload
during a VR assembly task, while performance benefits appeared

only among novices. These studies do not establish a general rule
for DR effectiveness, but they support the need to evaluate DR inter-
ventions in relation to the specific activity and outcome measure.

6.2 Designing DR Screen Filters
Participants consistently preferred the Wallpaper filter because it
combined a static presentation with a pleasant visual. This prefer-
ence is consistent with Katins et al. [15], who found that replacing
outdoor advertisements with artwork outperformed blur, desatura-
tion, and warning overlays, with hedonic motivation as the primary
differentiator. The similar result in our formative study suggests
that aesthetic replacement is worth further study for single-screen
or low-effort filtering contexts. However, our usage data show that
this preference did not directly translate to multi-screen use.

A different pattern emerged in the five-screen task. When partic-
ipants filtered multiple screens, they used Block most frequently
despite ranking Wallpaper slightly higher after training. This sug-
gests that filter choice depends on the use context: aesthetic replace-
ment was preferred for a single screen, whereas simple blocking
was used most often when participants managed several screens.
Thus, a single-screen evaluation might have missed this shift. To-
gether, these findings suggest that, rather than optimize any one
factor, filter selection should consider task context, screen number,
interaction effort, and aesthetics, while preserving user control over
which screens are filtered.

In both studies, participants consistently preferred static filters
over dynamic ones. The Replacement filter, which displayed a
slow-moving nature video, was ranked last. In these study contexts,
participants treated motion in the replacement content as another
possible source of distraction.

Participants reported satisfaction at being able to choose which
screens to block and which to leave active. This preference for se-
lective control, rather than an all-or-nothing filter, has practical
implications for DR system design. Even as context-aware DR be-
comes technically feasible, preserving user control over what is
filtered matters for how the system is received.

6.3 Implications
Our results suggest that DR screen filtering should be designed
and evaluated as a context-sensitive screen-mediation technique.
In tasks that heavily engaged visual attention, simple screen block-
ing produced no detectable benefits under our study conditions.
During conversation, the same kind of blocking reduced perceived
distraction. Future systems should therefore avoid assuming that
visual blocking is generally beneficial. Contexts involving sustained
conversation in screen-dense environments, such as meetings, col-
laborative work, or open-plan offices, are useful candidates for
further evaluation.

Context-aware filters would require activity recognition, which
introduces trade-offs. Mixed-initiative approaches, where the sys-
tem suggests filters based on inferred context but the user can
override them, may balance automation with the selective control
that participants valued. Future work could also examine whether
DR screen filters are useful for populations who experience diffi-
culty inhibiting irrelevant visual stimuli, including individuals with
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ADHD or sensory processing differences [30]. The present data do
not address that question.

Across both studies, participants envisioned DR screen filtering
for focused work in public spaces (N = 9 formative, N = 5 main),
blocking billboards (N = 2 and N = 5), and hiding sensitive or disturb-
ing content (N = 5 main study). The desire to block advertisements
echoes the foundational DR vision of Mann and Fung [25]. It also
aligns with Katins et al. [15], who found that participants wanted
advertisement blocking to be manual rather than automatic, tem-
porary, and sensitive to content type.

7 Limitations and Future Work
Several limitations bound the interpretation of these results.

We simulated DR screen filters in VR rather than implementing
them in AR. This approach has precedent in prior XR work [6, 7,
10, 12, 22, 36], and VR provided the experimental control needed
for an initial evaluation. However, differences in the field of view,
visual fidelity, and optical see-through display characteristics could
change how users experience screen filtering. Future work should
test DR screen filters on AR or MR hardware, ideally with gaze-
based or behavioral measures of distraction.

The tasks used in our studies, except for conversation, do not rep-
resent real-world activities. We chose them as they provide reliable
measures of cognitive load and distraction. Yet, more representative
tasks, such as reading or writing, could reveal different responses
to DR filters. Our experiments also capture only short-term im-
pressions. A longitudinal deployment study would be needed to
understand how preferences and perceived benefits evolve. Further,
our findings also apply most directly to short DR tasks involving
nearby dynamic screens in VR, and might not generalize to other
tasks, scenarios, or DR targets.

The within-participants design was transparent to participants,
who were aware of the filter versus no-filter manipulation, cre-
ating a potential demand characteristics confound for self-report
measures. A consistent pro-filter bias across all measures would be
expected if participants were simply reporting what they thought
we wanted to hear, but that pattern did not emerge.

The conversation distraction finding relies on a single self-report
item. Because naturalness, representativeness, and distraction were
each measured with one item, internal-consistency reliability could
not be estimated. The distraction item directly captured partic-
ipants’ perceived distraction, and the qualitative interview data
converged with the quantitative result, with 9 of 16 participants
also reporting greater distraction in the active-screen condition.
Future work should triangulate these reports with gaze measures,
such as the number and duration of glances toward the screens
or conversation partner, and speech measures, such as response
latency, pause duration, speech rate, or disfluencies, to test whether
perceived distraction corresponds to observable changes in visual
attention or conversational behavior.

The main study tested only the Block filter. Other filter designs
may produce different benefits or trade-offs across task contexts.
The formative study suggests that participants value aesthetic re-
placement and selective control, but it did not test these alternatives
as fixed conditions in the Stroop or conversation tasks.

Our sample sizes (N = 18, N = 16) were not informed by a priori
power analysis. The high variability in task performance measures
could indicate that the studies might have been underpowered to
detect small-to-medium behavioral effects. The null behavioral re-
sults should therefore be interpreted as an absence of evidence for
large effects, not as evidence of absence. Future work should use
a priori power analysis to appropriately size studies for the effect
magnitudes suggested by this work. Both samples were concen-
trated among younger adults, and recruitment was not stratified by
familiarity with ambient screens; the findings may therefore not
generalize to other age groups or levels of habituation to screen-
dense environments. Because age was collected in categorical bands
in the formative study, exact minimum and maximum ages and the
standard deviation could not be calculated.

Because the study was not designed to parametrically vary per-
ceptual and working-memory load, the load-theoretic interpreta-
tionwe offer should be treated as a plausible explanatory framework
rather than a confirmed mechanism. Future work that systemati-
cally manipulates load dimensions would provide a more rigorous
test of the boundary conditions for DR effectiveness.

VR itself imposes cognitive overhead for novice users, including
unfamiliar controls and lower visual fidelity. This baseline overhead
may have inflated the effective visual attentional engagement of all
tasks, which, under our interpretive framework, would reduce the
room for screen distractors to compete and could have contributed
to the null behavioral results independently of the DRmanipulation.

8 Conclusion
DR screen filtering had bounded utility in our studies. Regarding
RQ1, participants reported lower distraction with Block during
conversation in the main study with convergent qualitative evi-
dence, whereas the puzzle and Stroop tasks explored earlier showed
no consistent differences in behavioral performance or workload.
These results suggest that visual blocking alone does not guarantee
benefit. DR screen filters should be evaluated in relation to the
task context and outcome measure rather than assumed to reduce
distraction whenever dynamic screens are present. Regarding RQ2,
participants ranked Wallpaper highest after single-screen training
but used Block most often when managing five screens. Across
both studies, they favored static filters and selective control. Future
work should validate these findings on AR or MR hardware, with
tasks more representative of everyday work, behavioral measures
of distraction, and longitudinal deployments that examine how
preferences and perceived benefits shift with extended use.

References
[1] Lain Bailey. 2012. OBS, open broadcast software. https://obsproject.com.
[2] Lyn Bartram, Colin Ware, and Tom Calvert. 2003. Moticons: Detection, Dis-

traction and Task. Int. J. Hum.-Comput. Stud. 58, 5 (may 2003), 515–545.
doi:10.1016/S1071-5819(03)00021-1

[3] Timothy Boiteau, Patrick Malone, Sara Peters, and Amit Almor. 2013. Inter-
ference Between Conversation and a Concurrent Visuomotor Task. Journal of
experimental psychology. General 143 (02 2013). doi:10.1037/a0031858

[4] Timothy W Boiteau, Patrick S Malone, Sara A Peters, and Amit Almor. 2014.
Interference between conversation and a concurrent visuomotor task. J. Exp.
Psychol. Gen. 143, 1 (Feb. 2014), 295–311.

[5] S. T. Chan, B. Ryskeldiev, and S. Nanayakkara. 2022. DeclutterAR: Mobile
Diminished Reality and Augmented Reality to Address Hoarding by Moti-
vating Decluttering and Selling on Online Marketplace. In 2022 IEEE Interna-
tional Symposium on Mixed and Augmented Reality Adjunct (ISMAR-Adjunct).

https://obsproject.com
https://doi.org/10.1016/S1071-5819(03)00021-1
https://doi.org/10.1037/a0031858


VRST ’26, November 16–18, 2026, Sendai, Japan Eneas Holanda Arrais, Alex Noh, David Lindlbauer, and Wolfgang Stuerzlinger

IEEE Computer Society, Los Alamitos, CA, USA, 870–874. doi:10.1109/ISMAR-
Adjunct57072.2022.00187

[6] Yifei Cheng, Yukang Yan, Xin Yi, Yuanchun Shi, and David Lindlbauer. 2021.
SemanticAdapt: Optimization-Based Adaptation of Mixed Reality Layouts Lever-
aging Virtual-Physical Semantic Connections. In The 34th Annual ACM Sym-
posium on User Interface Software and Technology (Virtual Event, USA) (UIST
’21). Association for Computing Machinery, New York, NY, USA, 282–297.
doi:10.1145/3472749.3474750

[7] Yi Fei Cheng, Hang Yin, Yukang Yan, Jan Gugenheimer, and David Lindlbauer.
2022. Towards Understanding Diminished Reality. In Proceedings of the 2022 CHI
Conference on Human Factors in Computing Systems (New Orleans, LA, USA)
(CHI ’22). Association for Computing Machinery, New York, NY, USA, Article
549, 16 pages. doi:10.1145/3491102.3517452

[8] Nina Doerr, Katrin Angerbauer, Melissa Reinelt, and Michael Sedlmair. 2023.
Bees, Birds and Butterflies: Investigating the Influence of Distractors on Visual
Attention Guidance Techniques. In Extended Abstracts of the 2023 CHI Conference
on Human Factors in Computing Systems (Hamburg, Germany) (CHI EA ’23).
Association for Computing Machinery, New York, NY, USA, Article 51, 7 pages.
doi:10.1145/3544549.3585816

[9] Roghieh Eskandari and Ali Motamedi. 2024. Observation-based diminished
reality: a systematic literature review. Virtual Real. 29, Article 7 (Dec. 2024),
20 pages.

[10] Christoph Gebhardt, Brian Hecox, Bas van Opheusden, Daniel Wigdor, James
Hillis, Otmar Hilliges, and Hrvoje Benko. 2019. Learning Cooperative Per-
sonalized Policies from Gaze Data. In Proceedings of the 32nd Annual ACM
Symposium on User Interface Software and Technology (New Orleans, LA, USA)
(UIST ’19). Association for Computing Machinery, New York, NY, USA, 197–208.
doi:10.1145/3332165.3347933

[11] Stefan Gradl, Markus Wirth, Nico Mächtlinger, Romina Poguntke, Andrea Won-
ner, Nicolas Rohleder, and Bjoern M. Eskofier. 2019. The Stroop Room: A Virtual
Reality-Enhanced Stroop Test. In Proceedings of the 25th ACM Symposium on
Virtual Reality Software and Technology (Parramatta, NSW, Australia) (VRST ’19).
Association for Computing Machinery, New York, NY, USA, Article 28, 12 pages.
doi:10.1145/3359996.3364247

[12] Uwe Gruenefeld, Jonas Auda, Florian Mathis, Stefan Schneegass, Mohamed
Khamis, Jan Gugenheimer, and Sven Mayer. 2022. VRception: Rapid Proto-
typing of Cross-Reality Systems in Virtual Reality. In Proceedings of the 2022 CHI
Conference on Human Factors in Computing Systems (New Orleans, LA, USA)
(CHI ’22). Association for Computing Machinery, New York, NY, USA, Article
611, 15 pages. doi:10.1145/3491102.3501821

[13] Junlei Hong, Tobias Langlotz, Jonathan Sutton, and Holger Regenbrecht. 2024.
Visual noise cancellation: Exploring visual discomfort and opportunities for
vision augmentations. ACM Trans. Comput. Hum. Interact. 31, 2 (April 2024),
1–26.

[14] J. David Creswell John W. Creswell. 2009. Research design: Qualitative, quantita-
tive, and mixed methods approaches (3 ed.). SAGE Publications, Thousand Oaks,
CA.

[15] Christopher Katins, Jannis Strecker, Jan Hinrichs, Pascal Knierim, Bastian Pfleg-
ing, and Thomas Kosch. 2025. Ad-blocked reality: Evaluating user perceptions of
content blocking concepts using extended reality. In Proceedings of the 2025 CHI
Conference on Human Factors in Computing Systems (Yokohama Japan). ACM,
New York, NY, USA, 1–18.

[16] Hanseob Kim, TaeHyung Kim, Myungho Lee, Gerard Jounghyun Kim, and Jae-In
Hwang. 2020. Don’t Bother Me: How to Handle Content-Irrelevant Objects
in Handheld Augmented Reality. In Proceedings of the 26th ACM Symposium
on Virtual Reality Software and Technology (Virtual Event, Canada) (VRST ’20).
Association for Computing Machinery, New York, NY, USA, Article 32, 5 pages.
doi:10.1145/3385956.3418948

[17] Melina Kunar, Louise Cole, Angeline Cox, and Jessica Ocampo. 2018. It is not
good to talk: conversation has a fixed interference cost on attention regardless
of difficulty. Cognitive Research: Principles and Implications 3 (12 2018). doi:10.
1186/s41235-018-0124-5

[18] Nilli Lavie. 2005. Distracted and confused?: Selective attention under load. Trends
in Cognitive Sciences 9, 2 (2005), 75–82. doi:10.1016/j.tics.2004.12.004

[19] Nilli Lavie. 2010. Attention, Distraction, and Cognitive Control Under
Load. Current Directions in Psychological Science 19, 3 (2010), 143–148.
arXiv:https://doi.org/10.1177/0963721410370295 doi:10.1177/0963721410370295

[20] Janghyeon Lee and Lawrence H Kim. 2025. DiminishAR: Diminishing visual
distractions via holographic AR displays. In Proceedings of the 2025 CHI Conference
on Human Factors in Computing Systems (Yokohama Japan). ACM, New York, NY,
USA, 1–16.

[21] Patrick Lindemann and Gerhard Rigoll. 2017. A diminished reality simulation
for driver-car interaction with transparent cockpits. In 2017 IEEE Virtual Reality
(VR). IEEE, New York, NY, 305–306. doi:10.1109/VR.2017.7892298

[22] David Lindlbauer, Anna Maria Feit, and Otmar Hilliges. 2019. Context-Aware
Online Adaptation of Mixed Reality Interfaces. In Proceedings of the 32nd Annual
ACM Symposium on User Interface Software and Technology (New Orleans, LA,
USA) (UIST ’19). Association for Computing Machinery, New York, NY, USA,

147–160. doi:10.1145/3332165.3347945
[23] Karina J Linnell and Serge Caparos. 2013. Perceptual load and early selection: an

effect of attentional engagement? Front. Psychol. 4 (Aug. 2013), 498.
[24] Steve Mann. 1999. Mediated Reality. Linux J. 1999, 59es (mar 1999), 5–es.
[25] Steve Mann and James Fung. 2002. EyeTap Devices for Augmented, Deliberately

Diminished, or Otherwise Altered Visual Perception of Rigid Planar Patches of
Real-World Scenes. Presence: Teleoper. Virtual Environ. 11, 2 (apr 2002), 158–175.
doi:10.1162/1054746021470603

[26] AnneCollinsMcLaughlin,MaribethGandyColeman, Vicky Byrne, Rachel Benton,
Frank Lodge, and Trevor Patten. 2025. Cognitive aid design using diminished
reality to support selective attention by reducing distraction. Hum. Factors 67, 9
(Sept. 2025), 937–961.

[27] Momentive. 1999. SurveyMonkey. https://www.surveymonkey.com.
[28] Shohei Mori, Sei Ikeda, and Hideo Saito. 2017. A survey of diminished reality:

Techniques for visually concealing, eliminating, and seeing through real objects.
IPSJ Transactions on Computer Vision and Applications 9 (Jun 2017). doi:10.1186/
s41074-017-0028-1

[29] Fariba Mostajeran, Frank Steinicke, Sarah Reinhart, Wolfgang Stuerzlinger, Bern-
hard E. Riecke, and Simone Kühn. 2023. Adding Virtual Plants Leads to Higher
Cognitive Performance and Psychological Well-being in Virtual Reality. Scientific
Reports 13, 1 (May 2023), 12 pages. doi:10.1038/s41598-023-34718-3

[30] Heesuk Noh, Parastoo Safikhani, Anjun Zhu, Wolfgang Stuerzlinger, and
Lawrence H Kim. 2026. Exploring diminished reality for attention support:
A co-design study with students with ADHD. In Proceedings of the 2026 Designing
Interactive Systems Conference (Singapore , Singapore). ACM, New York, NY, USA,
891–903.

[31] Lucas Plabst, Sebastian Oberdörfer, Francisco Raul Ortega, and Florian Niebling.
2022. Push the Red Button: Comparing Notification Placement with Augmented
and Non-Augmented Tasks in AR. In Proceedings of the 2022 ACM Symposium on
Spatial User Interaction (Online, CA, USA) (SUI ’22). Association for Computing
Machinery, New York, NY, USA, Article 17, 11 pages. doi:10.1145/3565970.3567701

[32] Alexander Plopski, Ada Taylor, Elizabeth Carter, and Henny Admoni. 2019. Invis-
ibleRobot: Facilitating Robot Manipulation Through Diminished Reality. In 2019
IEEE International Symposium on Mixed and Augmented Reality Adjunct (ISMAR-
Adjunct). IEEE, New York, NY, 165–166. doi:10.1109/ISMAR-Adjunct.2019.00-55

[33] François Rameau, Hyowon Ha, Kyungdon Joo, Jinsoo Choi, Kibaek Park, and
Inso Kweon. 2016. A Real-time Augmented Reality System to See-Through Cars.
IEEE Transactions on Visualization and Computer Graphics 22 (Jul 2016), 1–1.
doi:10.1109/TVCG.2016.2593768

[34] Shunsuke Sakai, Yohei Yanase, Yasutsuna Matayoshi, and Masahiko Inami. 2018.
D-Ball: Virtualized Sports in Diminished Reality. In Proceedings of the First Su-
perhuman Sports Design Challenge: First International Symposium on Amplifying
Capabilities and Competing in Mixed Realities (Delft, Netherlands) (SHS ’18). As-
sociation for Computing Machinery, New York, NY, USA, Article 6, 6 pages.
doi:10.1145/3210299.3210305

[35] Sanni Siltanen. 2017. Diminished Reality for Augmented Reality Interior Design.
Vis. Comput. 33, 2 (Feb 2017), 193–208. doi:10.1007/s00371-015-1174-z

[36] Anae Sobhani and Bilal Farooq. 2018. Impact of smartphone distraction on
pedestrians’ crossing behaviour: An application of head-mounted immersive
virtual reality. Transportation Research Part F: Traffic Psychology and Behaviour
58 (Oct 2018), 228–241. doi:10.1016/j.trf.2018.06.020

[37] Wenshuang Song, Yanhe Gong, and Yongcai Wang. 2022. VTONShoes: Virtual
Try-on of Shoes in Augmented Reality on a Mobile Device. In 2022 IEEE Inter-
national Symposium on Mixed and Augmented Reality (ISMAR). IEEE, New York,
NY, 234–242. doi:10.1109/ISMAR55827.2022.00038

[38] J. R. Stroop. 1935. Studies of Interference in Serial Verbal Reactions. Journal of
Experimental Psychology 18, 6 (1935), 643. doi:10.1037/h0054651

[39] Unity Technologies. 2023. Unity. https://unity.com.
[40] Adrian F Ward, Kristen Duke, Ayelet Gneezy, and Maarten W Bos. 2017. Brain

drain: The mere presence of one’s own smartphone reduces available cognitive
capacity. J. Assoc. Consum. Res. 2, 2 (April 2017), 140–154.

[41] Evren Yantac, Doga Corlu, Morten Fjeld, and Andreas Kunz. 2015. Exploring
Diminished Reality (DR) Spaces to Augment the Attention of Individuals with
Autism. In 2015 IEEE International Symposium on Mixed and Augmented Reality
Workshops. IEEE, New York, NY. doi:10.1109/ISMARW.2015.21

[42] Kaito Yokoro, Monica Perusquia-Hernandez, Naoya Isoyama, Hideaki Uchiyama,
and Kiyoshi Kiyokawa. 2023. DecluttAR: An interactive visual clutter dimming
system to help focus on work. In Augmented Humans Conference (Glasgow United
Kingdom). ACM, New York, NY, USA, 159–170.

https://doi.org/10.1109/ISMAR-Adjunct57072.2022.00187
https://doi.org/10.1109/ISMAR-Adjunct57072.2022.00187
https://doi.org/10.1145/3472749.3474750
https://doi.org/10.1145/3491102.3517452
https://doi.org/10.1145/3544549.3585816
https://doi.org/10.1145/3332165.3347933
https://doi.org/10.1145/3359996.3364247
https://doi.org/10.1145/3491102.3501821
https://doi.org/10.1145/3385956.3418948
https://doi.org/10.1186/s41235-018-0124-5
https://doi.org/10.1186/s41235-018-0124-5
https://doi.org/10.1016/j.tics.2004.12.004
https://arxiv.org/abs/https://doi.org/10.1177/0963721410370295
https://doi.org/10.1177/0963721410370295
https://doi.org/10.1109/VR.2017.7892298
https://doi.org/10.1145/3332165.3347945
https://doi.org/10.1162/1054746021470603
https://www.surveymonkey.com
https://doi.org/10.1186/s41074-017-0028-1
https://doi.org/10.1186/s41074-017-0028-1
https://doi.org/10.1038/s41598-023-34718-3
https://doi.org/10.1145/3565970.3567701
https://doi.org/10.1109/ISMAR-Adjunct.2019.00-55
https://doi.org/10.1109/TVCG.2016.2593768
https://doi.org/10.1145/3210299.3210305
https://doi.org/10.1007/s00371-015-1174-z
https://doi.org/10.1016/j.trf.2018.06.020
https://doi.org/10.1109/ISMAR55827.2022.00038
https://doi.org/10.1037/h0054651
https://unity.com
https://doi.org/10.1109/ISMARW.2015.21

	Abstract
	1 Introduction
	1.1 Research Questions

	2 Related Work
	2.1 DR for Attention and Distraction Management
	2.2 DR Preferences and User Experience

	3 Methods
	3.1 Apparatus
	3.2 DR Screen Filters

	4 Formative Study: Filter Design Preferences
	4.1 Study Design
	4.2 Results

	5 Main Study
	5.1 Study Design
	5.2 Results

	6 Discussion
	6.1 Bounded Utility of DR Screen Filtering
	6.2 Designing DR Screen Filters
	6.3 Implications

	7 Limitations and Future Work
	8 Conclusion
	References

