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Abstract

Pareidolia is usually framed as a viewer-side illusion, a tendency to perceive meaningful forms,
especially faces, in ambiguous inputs. This Concept Paper argues that pareidolia can also be
deliberately engineered and therefore provides a tractable entry point into the neurophysiology of
visual creativity. We propose a unifying construct in which pareidolia functions as externally
scaffolded mental imagery. Minimal visual constraints trigger a completion process that shares
functional features with imagery, including reliance on internally generated templates and top-down
inference, while remaining anchored to sensory input. This perspective connects mental imagery,
visual perception, artistic cognition, and creativity within a single mechanistic narrative. Using
Arcimboldo’s composite portraits and Diirer's embedded face in View of the Arco Valley as
complementary case studies, we outline how artists may transform an internally simulated pareidolic
template into a stable perceptual outcome in the viewer, anticipating attention, viewing conditions,
and individual differences. We then propose an operational bridge to creativity research by linking
pareidolia design to constructs classically measured by the Torrance Tests of Creative Thinking, and
we formulate testable predictions for behavioral and neuroimaging paradigms. Finally, we discuss
cultural motivations for pareidolic techniques, including virtuoso “challenges” between artists and
the possibility of layered or contestatory messages embedded through cryptic symbolism, and we
highlight clinical resonance in neurodegenerative disorders where pareidolia can be quantified and
is clinically meaningful.

Keywords: pareidolia; mental imagery; artistic cognition; visual perception; visual creativity;
predictive processing; face perception; Torrance tests of creative thinking

1. Introduction

Mental imagery and visual perception share neural resources while remaining dissociable in
important ways, a duality that has shaped cognitive neuropsychology and systems neuroscience for
decades [1]. Contemporary reviews emphasize that imagery can be studied as a functional
mechanism with clinical implications, rather than as a mere introspective faculty [2]. Neuroimaging
work has further clarified that imagery and perception overlap in representational content while
differing in how strongly they are constrained by sensory input and how they are gated by attention
and control networks [3,4]. Individual differences reinforce this point, ranging from congenital
absence of visual imagery to unusually vivid imagery, suggesting that the imagery—perception
interface is a dimension of brain function rather than a binary state [5,6].

Pareidolia occupies a privileged position on this interface. It is the experience of perceiving
meaningful forms, often faces, in ambiguous or noisy stimuli. Rapid brain dynamics show that face
pareidolia can recruit face-selective processing with striking speed, indicating that meaning can
emerge from minimal cues through template-driven inference [7]. Clinically, pareidolia is not
anecdotal. It can be evoked and quantified in dementia with Lewy bodies, where complex visual
illusions occur reliably and relate to visual cognitive vulnerability [8-10]. Neurocomputational
accounts have proposed that Lewy body-associated hallucinations and related phenomena reflect
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increased weighting of prior knowledge under uncertainty, linking pareidolia to broader models of
predictive inference [11]. This convergence resonates with general theoretical work on hallucinations
as expressions of strong priors and altered inference [12] and with predictive coding accounts of
psychosis that formalize how perception can become overly prior-driven when sensory precision or
hierarchical weighting is disrupted [13].

In parallel, art history offers examples suggesting that pareidolia is not merely a viewer’s bias
but can be intentionally constructed. Because faces are privileged stimuli for the human visual
system, artistic manipulation of face-like cues provides a direct route to attentional capture and
perceptual completion. This aligns with evidence that face perception is supported by specialized
and distributed neural systems that can be engaged by sparse or degraded inputs when configuration
is sufficient [14,15]. It also aligns with the fact that pareidolia depends on global organization and
hierarchical interpretation, a point that becomes especially clear in artworks that force a negotiation
between global and local processing [16]. Finally, pareidolia is intimately related to closure and
completion. Classic work on closure demonstrated that meaningful recognition can arise when inputs
are incomplete, foreshadowing modern paradigms that probe the brain’s capacity to complete
ambiguous forms [17].

This Concept Paper proposes that engineered pareidolia can be treated as a cognitive device for
studying visual creativity. It also provides a bridge to empirical aesthetics and neuroaesthetics, which
aim to connect artistic production and experience to cognitive and neural mechanisms without
reducing art to pathology or mere “illusion” [18]. To make this bridge experimentally actionable, we
further connect engineered pareidolia to established constructs in creativity science, including those
operationalized by the Torrance Tests of Creative Thinking and by cognitive neuroscience models of
creative cognition [19-22].

2. Pareidolia as Externally Scaffolded Mental Imagery

We can propose that pareidolia can be conceptualized as externally scaffolded mental imagery.
The claim is mechanistic rather than metaphorical. In standard imagery, the brain constructs a quasi-
perceptual representation largely from internal signals, guided by intention, memory, and
expectation [1-4]. In pareidolia, external cues are too sparse to specify a stable percept on their own,
yet sufficient to recruit a template that completes the scene. The resulting experience is not purely
imagined, because it is anchored to an external stimulus, but it is not purely perceived either, because
internal inference supplies essential structure.

This framework naturally aligns with predictive processing. Under ambiguity, the system is
biased toward meaningful interpretations that reduce uncertainty, often by weighting prior
expectations more strongly. In such conditions, the percept can become a hybrid of sensory evidence
and internally generated structure. Pareidolia therefore becomes a measurable “boundary
phenomenon” that reveals how meaning is constructed when the sensory world underspecifies what
should be seen.

Faces provide a particularly sensitive testbed because they recruit highly tuned detection
systems, are socially salient, and can be elicited by minimal configurational cues [14,15]. When an
artist manipulates those cues, the artwork becomes an intervention on the viewer’s inference process.
This is why engineered pareidolia is not simply an artistic trick. It is a controlled manipulation of the
same inferential architecture that can become dysregulated in clinical hallucinations and illusions [8-
13].

3. Artistic Cognition and Predictive Engineering

Artistic cognition can be defined as the set of cognitive operations by which artists deliberately
manipulate attention, expectation, and categorization to shape what a viewer will see, and when they
will see it. From this perspective, a pareidolic artwork is not merely an aesthetic object but a cognitive
device that externalizes a sequence of mental operations. The artist begins with an internally
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simulated template and then engineers the minimal constraints that can reliably elicit completion in
another observer, while anticipating variability across viewers and viewing conditions.

This implies meta-cognitive control over perception. The artist must hold ambiguity without
collapsing it prematurely, oscillate between competing readings, and simulate the viewer’s likely
interpretive trajectory. In modern experimental terms, engineered pareidolia can be framed as
predictive engineering. It involves designing cue validity, constructing or suppressing perceptual
attractors, and arranging an attentional release that allows a latent form to emerge. The point is not
that artists explicitly formalize predictive coding, but that their practice can instantiate its functional
consequences in a way that is inspectable and testable.

4. Two Art-Historical Regimes of Engineered Pareidolia
4.1. Arcimboldo and the Composite Face

Arcimboldo’s composite portraits exemplify pareidolia as a construction problem with a clean
hierarchical structure (Figure 1). At one scale, the global configuration resolves into a face. At another
scale, the face decomposes into local objects that remain identifiable. The artwork therefore forces a
negotiation between global and local processing, a core dimension of visual cognition [16]. In
electrophysiological work, Arcimboldo-like portraits can evoke face-sensitive components such as
the N170, supporting the notion that global face-like configuration can recruit face processing even
when the “face” is assembled from non-face objects [23].

Figure 1.

A particularly instructive example is Vegetables in a Bowl (The Gardener), a reversible composition
in which a still life becomes a face when the image is rotated [24]. Reversibility highlights that the
same sensory input can support distinct stable interpretations, and that perceptual selection is not a
passive readout but an active inferential act. In the present framework, Arcimboldo’s device scaffolds
imagery-like completion by providing minimal constraints that invite the viewer to “see” a face that
is not literally present as a face at the level of parts.

4.2. Diirer and the Embedded Face

Diirer’s View of the Arco Valley offers a complementary regime, in which pareidolia emerges
through attentional release rather than explicit compositional assembly (Figure 2). A human profile
can be discerned within the landscape, embedded in the cliff structure and potentially remaining
latent until attention shifts away from the dominant landscape reading [25]. Unlike Arcimboldo’s
composites, where the face is the primary global attractor, Diirer’s device can be understood as a two-
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stage interpretation. First, a conventional scene reading organizes attention. Second, a latent face
emerges once the viewer adopts a different scanning strategy, viewing distance, or attentional set.

Figure 2.

This is experimentally interesting because it resembles a controlled manipulation of attractor
dominance. The perceptual system may lock onto one stable interpretation, then reorganize the same
stimulus under a different interpretive frame. In clinical contexts, comparable shifts are observed
when attention and priors become dysregulated, making latent meaning more likely to intrude [8-
13]. Diirer’s example therefore offers a naturalistic stimulus for studying how attention, expectation,
and cue weighting enable pareidolic completion.

In addition to historical exemplars such as Arcimboldo and Diirer, engineered pareidolia can be
identified in canonical Renaissance painting when the composition is read as a controlled
manipulation of attention and completion. In a forthcoming correspondence in The Lancet Neurology,
I reported previously undescribed pareidolic forms embedded in a Leonardo da Vinci painting and
argued that their detection depends on disengaging from a dominant perceptual attractor that
constrains gaze and interpretation (Figure 3). This case supports the present framework by
illustrating a key principle. The artist can design not only the latent form but also the conditions
under which it becomes visible, effectively shaping the viewer’s predictive completion through
attentional gating and interpretive release. [26]
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Figure 3.

5. Creativity and the Torrance Bridge

Creativity research has sought operational measures of generative cognition. The Torrance Tests
of Creative Thinking have historically played a central role in this effort, particularly the figural forms
that quantify fluency, originality, elaboration, and resistance to premature closure [19,22]. While the
TTCT was not designed to model artistic pareidolia, it provides a useful bridge because engineered
pareidolia can be framed as divergent thinking under perceptual constraints.

In divergent thinking, one generates multiple possibilities from a prompt. In engineered
pareidolia, the artist performs a related operation but with a distinctive target. The output is not
simply a set of ideas. It is a set of visual constraints designed to elicit a specific completion in another
observer. This reframes creativity as an intersubjective problem. The creator must anticipate the
distribution of observers’ perceptual priors and select cues that exploit shared mechanisms of
recognition.

Cognitive neuroscience models of creativity emphasize the interplay of associative and
executive processes, balancing generative exploration with selection and control [20,21]. Engineered
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pareidolia fits naturally in that framework. The artist explores candidate mappings between
ambiguous structures and meaningful templates, then selects a mapping that remains robust across
viewing conditions and observers. In this sense, “resistance to premature closure” becomes not only
a psychometric construct but a perceptual discipline. The creator must preserve ambiguity long
enough to test multiple completions before converging on a stable design.

6. Testable Paradigms and Predictions

A Concept Paper is most valuable when it defines a research program. The externally scaffolded
imagery framework suggests paradigms that quantify engineered pareidolia as a measurable
interface phenomenon between imagery and perception.

One paradigm would ask participants to create pareidolia rather than merely to experience it.
Individuals could be given ambiguous textures, visual noise, or naturalistic photographs and
instructed to modify them to elicit a face percept in naive viewers. Success could be quantified using
viewer detection rate, reaction time, confidence, and robustness across transformations such as blur,
inversion, scaling, or viewpoint shifts. Coupling this task to imagery measures and TTCT-derived
constructs would test whether pareidolia design ability is predicted primarily by imagery vividness,
cognitive flexibility, or resistance to premature closure.

A second paradigm would treat artworks as naturalistic stimuli and apply controlled
manipulations. Arcimboldo-like composites can be parametrically varied by perturbing the global
facial configuration while preserving local object identity, testing the threshold at which face
processing collapses. Diirer-like embedded profiles can be manipulated by altering local contrast
gradients that define the outline, testing how subtle cue changes shift detectability and how
attentional instructions modulate the transition from non-detection to detection. Neuroimaging could
then examine whether pareidolic emergence recruits face-selective networks under ambiguity and
how those networks couple to attention and control systems during interpretive shifts [7,14,15].

These predictions remain deliberately broad, because the goal is to define an experimentally
tractable bridge between creativity and perception. The core claim is that engineered pareidolia offers
quantitative handles. It enables measurement of thresholds, robustness, and transition dynamics in
a way that many creativity constructs do not.

7. Artistic Challenge and Cryptic Symbolism

Engineered pareidolia also has a social and cultural ecology. It can function as a virtuoso
challenge aimed at peers and connoisseurs who recognize the concealed form and thereby participate
in the artist’s cognitive game. Such “perceptual puzzles” can signal mastery over the viewer’s
inference process and thus confer symbolic capital in settings where rivalry, workshop culture, and
patronage shaped artistic reputation.

Beyond virtuosity, the same perceptual engineering can carry layered communication. Because
pareidolic content may remain latent until attention is released from a dominant attractor, it offers an
opportunity to embed secondary meanings that are selectively accessible. These may include playful
signatures, private commentary, or potentially dissenting messages in contexts where direct speech
is constrained. This does not require assuming uniform intent across artists or periods. It is enough
to note that engineered pareidolia provides a principled mechanism for coexisting overt and covert
readings, using the viewer’s predictive machinery as both decoder and gatekeeper. Such possibilities
are compatible with broader models in neuroaesthetics that treat artworks as structured interfaces
between cognition and culture rather than as static objects [18].

8. Clinical Resonance and the Boundary Between Generative and
Intrusive Completion

A strength of pareidolia is that it connects the studio and the clinic without collapsing one into
the other. Artistic pareidolia is crafted and voluntarily explored. Clinical pareidolia can be imposed
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by altered inference, attention, or salience and may become intrusive rather than playful. Work in
dementia with Lewy bodies demonstrates that pareidolic illusions can be reliably evoked and
quantified, supporting their value as a behavioral proxy for vulnerability to complex visual
phenomena [8-10]. This is consistent with models proposing that altered weighting of priors under
uncertainty contributes to hallucinations and related perceptual distortions [11-13].

This reciprocity is conceptually important. It suggests that the predictive brain is not only a
mechanism for avoiding error but also a mechanism for creating meaning. Creativity may exploit the
same inferential architecture that pathology can destabilize. A mature neuroscience of creativity
should therefore map parameters that shift completion from generative to disruptive, and from
chosen ambiguity to imposed ambiguity, rather than romanticizing pathology or pathologizing art.

9. Conclusions

This Concept Paper proposes that engineered pareidolia can be reframed as externally
scaffolded mental imagery and that this reframing offers a concrete way to connect mental imagery,
visual perception, artistic cognition, and visual creativity. Arcimboldo and Diirer illustrate two
distinct creative regimes. One constructs a face through compositional constraints that recruit global
templates against local object identity, eliciting face-like processing even when the face is assembled
from objects. The other embeds a face within a naturalistic scene and relies on attentional release to
reveal it. In both cases, the artist’s creative act can be understood as the transformation of an internally
simulated template into an externally reliable elicitation in the viewer, a form of predictive
engineering addressed to another brain.

By linking such devices to established creativity constructs, including the Torrance tradition and
cognitive neuroscience models of creative cognition, and by proposing experimentally tractable
paradigms that quantify pareidolia creation, detectability, and robustness, this paper outlines a
research program in which creativity is studied as a measurable interaction between internal
simulation and external constraint. Clinical work showing that pareidolia is quantifiable and
meaningful in Lewy body disease further strengthens the translational relevance of this interface.
Pareidolia thereby becomes not a curiosity but a principled bridge between cognition, culture, and
the neurophysiology of meaning-making.
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