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ABSTRACT

This article explored the role of pareidolia in radiography and its potential in improving diagnosis and medical personnel
training. Pareidolia is the phenomenon of perceiving familiar patterns in random objects, such as faces on the moon'’s surface
and animal figures in clouds. In radiography, pareidolia can manifest as recognizable patterns in medical images. This enables
radiographers to identify abnormalities and improve their diagnostic skills.

This work aimed to evaluate pareidolia caused by the interpretation of X-ray images and determine its potential applications.
From June to December 2023, a competition was held to create a dataset of pareidolic illusions. Thirty-one individuals
participated, including medical imaging specialists who had access to radiographic images. Images from nine additional
participants were obtained outside the competition. Overall, 71 images were received. Participants uploaded images using
a form on Yandex Forms. Data quality was ensured by clearly defined inclusion and exclusion criteria.

Data analysis revealed that people most frequently perceive human faces, animal snouts, and the heart symbol. These findings
indicate the possibility of further research. This article discusses the potential applications of pareidolia in developing neural
networks for automated medical image analysis and in educational activities that stimulate creative thinking and association.
Moreover, the article emphasizes the importance of ongoing research in this area to develop effective diagnostic tools
and educational programs by expanding the evidence base.

Keywords: pareidolia; artificial intelligence; metaphoric signs in radiology.

To cite this article:
Solovev AV, Bobrovskaya TM, Zelenova MA, Omelyanskaya 0V. Visual Images in Radiography: Pareidolia as a Useful Tool for Physicians and Artificial
Intelligence. Digital Diagnostics. 2025;6(3):510-521. DOI: 10.17816/DD641705 EDN: CFIGTN

Submitted: 08.11.2024 Accepted: 20.03.2025 Published online: 12.09.2025
V-2
ECOCVECTOR Avrticle can be used under the CC BY-NC-ND 40 International License

© Eco-Vector, 2025


https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en
https://doi.org/10.17816/DD641705
https://elibrary.ru/cfigtn
https://doi.org/10.17816/DD641705
https://elibrary.ru/cfigtn
https://crossmark.crossref.org/dialog/?doi=10.17816/DD641705&domain=PDF&date_stamp=2025-09-12

M

MCBMO B PELAKLNIO Tom 6, N2 3, 2025 Digital Diagnostics
DOI: https://doi.org/10.17816/DD641705 EDN: CFIGTN
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B MOMOLLb BpayaM U UCKYCCTBEHHOMY UHTENINEKTY
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AHHOTALLUA

CraTbsl NOCBSALLEHA UCCNE0BAHUIO PONM MApEMAONMN B PEHTTEHONOMMM U €€ BO3MOXHOCTEN B NOBbILIEHUU 3PDEKTUBHO-
CTU [MarHoCTUKM 1 0bydeHus cneumanuctoB. lapeiponusa — sBReHWe, NPY KOTOPOM YemoBeK BUAWUT WUNM030pHble 06pasbl
B CNy4aiHblX 00beKTax, HanpuMep NMua Ha noBepxHOCTU JIyHbl UM Guryp MBOTHLIX B 0bnakax. B peHTreHonorun ato
MOXET NpOSIBAATLCA B 0OHApYKEHWUM 3HAKOMbIX 00pa30B Ha MEAMLIMHCKUX U300PaXKEHUAX, YTO NOMOraeT BpayaM BblsBNATL
NaTenorii 1 yNyyLaTh HaBblKK B JTy4eBOW AUarHOCTUKe.

Lenblo aaHHom paboTbl 66110 M3yyeHWe Napeifonmii, BO3HUKAOLWMX B NPOLECCE MHTEPNPEeTaLun PeHTreHONOrMYecKux u3o-
BpaeHui, a Takke onpefenieHre BO3MOXKHbIX HanpPaBAeHUN UX JanbHeHLero NpUMeHeHus.

Ins dopmupoBaHus Habopa faHHbIX € NaperaoNnuYecKuMU MM03MAMU aBTOpbl OPraHM30Bau KOHKYPC (C MIOHA Mo Aekabpb
2023 r.), B KOTOPOM NpUHANKM yyacTue 31 YenoBeK — KaKk CreuuanmcTbl B 001acTM MeAMLIMHCKON BU3Yanu3aLmu, TaK 1 Bce
XenawLime, UMeloLLMe JOCTYN K PEHTTEHOOMMYECKUM M306paxkeHnaM. [lononHUTeNbHO BHE KOHKYpca cobpaHbl M3obpaxe-
Husa ewg ot 9 yyactHukos. Bcero monyueHo 71 usobpaxkenue. [Ina cbopa AaHHbIX Ucnonb3oBanu GopMy Ha mnarhopme
Anpexc.PopMbl, roe y4acTHUKM 3arpyKanu CBou u3obpaeHns. Kputepum BKIIIOUEHWS M UCKITIOYEHUS YETKO OMpepeneHs
Ans obecneyeHns KayecTBa AaHHbIX.

AHanu3 cobpaHHbIX [aHHbLIX MOKa3as, YTo Yalle BCEero JIoAW BUAAT «/MLa» U «MOPAOYKW JKMBOTHBIX», @ TaKKEe CUMBOJI
«CepALa», YTO OTKPLIBAET NEPCMEKTUBLI AN1S AabHENLLMX UccneoBaHuit. 06CyaaloT BO3MOXHOCTU MCMNOMb30BaHUS Napen-
AONMA B pa3paboTKe HEMPOHHbLIX CeTer ANA aBTOMATUUYECKOro aHanu3a MedULIMHCKUX M300paeHuid, a Take B 0bpasoBa-
TeNbHON LeATeNbHOCTY AN CTUMYNIMPOBAHUA TBOPYECKOMO MBILLIEHUS U accoLMaLym.

CraTbsl NOAYEPKUBAET BAXHOCTb NPOLOMIKEHUSA UCCNIEA0BaHUIA B 3ToW 06acTu U pacLumpeHns 6asbl JaHHbIX LIS CO3AaHUA
3 PEKTUBHBIX MHCTPYMEHTOB AMarHOCTUKU M 06pa3oBaTesibHbIX MPOrpaMM.

KnioueBble cnoBa: napeﬁ,u,onmn; MCKYCCTBBHHbIVI WHTEJIIeKT, o6pa3Hb|e CUMITOMbI B PEHTI€HOJI0TUK.
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INTRODUCTION

Pareidolia is a visual perception phenomenon in which
the brain interprets random stimuli (spots, shadows,
patterns) as meaningful images. Common everyday examples
of pareidolia include perceiving a face on the surface
of the Moon or animal shapes in clouds. Notably, pareidolia
does not always result in visual illusions and may also
occur in other sensory domains (for example, when listening
to recorded music played in reverse). Pareidolic phenomena
arise from the same neural processes that extract real,
rather than imagined, meaning from salient objects
in the surrounding world [1].

Imaging findings that resemble objects not actually
present in the image are, by analogy with everyday experience,
referred to as pareidolic illusions, metaphorical signs, or
visual illusions. Such signs have been widely discussed
in scientific publications and are frequently used in physician
training programs. The use of pareidolic signs in teaching
the interpretation of radiologic images increases medical
student engagement, descriptive abilities, and short-term
retention of material compared with conventional anatomy-
based explanations of the same content [2].

Beyond education, pareidolia may also be used to reduce
the number of diagnostic errors in radiology. The frequency
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of such errors is estimated at 4%, corresponding
to approximately 40 million errors annually, and this figure
has remained remarkably stable over the past 70 years [3,
4]. Computer-based decision support methods are expected
to improve diagnostic accuracy; however, at present, these
same technologies place new demands on radiologists
and may give rise to new sources of perceptual error [5-7].

For this reason, radiologists who are familiar
with common perceptual illusions may not only be better able
to avoid diagnostic errors but may also use such illusions,
when present, to establish a diagnosis [8].

Although pareidolia is often perceived as an incidental
finding, in diagnostic imaging it may be representative
of specific conditions and therefore clinically useful
for establishing a diagnosis [9]. Radiologists have described
many such diagnostic signs—uvisual illusions that indicate
the presence of a particular condition or disease [10, 11].
Table 1 [12-22] presents a selection of pareidolic signs that
frequently serve as effective diagnostic heuristics [23, 24].

Until recently, these signs were largely empirical;
however, artificial intelligence technologies have opened
up new opportunities for their analysis. Image analysis
tools, including computer vision, have become an integral
part of modern life [25]. Healthcare is no exception: one
of the largest initiatives in this field is the Experiment on Using

Table 1. Examples of pareidolic signs used as diagnostic heuristics in radiology

Visual illusion |

Description

| Reference

Snowman sign « Visualized in the sellar region;

+ Suggests that a pituitary macroadenoma is more likely than a meningioma.

Swallow tail sign

+ In certain cases, the absence of this pareidolic sign may indicate the presence of disease; [13]

« Linear or comma-shaped structures (resembling a swallow’s tail) are normally seen in images of the substantia
nigra but are absent in most patients with Parkinson disease or dementia with Lewy bodies.

Wisdom tooth
(molar tooth) sign

Hummingbird,
penguin, Mickey
Mouse signs

resembles a hummingbird or penguin;

peduncles.

Double pandasign  « Associated with Wilson disease;

+ On axial computed tomography images, the midbrain resembles a molar or wisdom tooth;
« The wisdom tooth sign was first described in Joubert syndrome and related ciliopathies.

+ On mid-sagittal magnetic resonance imaging, midbrain atrophy in patients with progressive supranuclear palsy

(14, 15]

[16, 17]

+ On axial images, the atrophic midbrain forms a Mickey Mouse face with paired ears represented by the cerebral

« Characterized by two distinct panda faces: the giant panda face in the midbrain and the miniature panda face

in the pontine tegmentum;

« Other conditions, such as methanol intoxication and Leigh disease, may also produce the double panda sign;
« Therefore, its presence alone is insufficient for a definitive diagnosis without additional data.

Eye of the tiger sign

+ Neurodegeneration with brain iron accumulation type 1;

« Characteristic eye of the tiger appearance in the globus pallidus on T2-weighted magnetic resonance imaging;
« Consists of two components: an anteromedial hyperintense focus, likely due to neuronal loss, gliosis,
and increased water content, surrounded by a rim of marked hypointensity caused by pathological iron

accumulation;

« The eye of the tiger sign is considered pathognomonic (present in >95% of cases) for pantothenate kinase—
associated neurodegeneration, although it is not entirely specific;
+ It has also been reported in other brain iron accumulation syndromes and in asymptomatic healthy individuals.

Tadpole sign

+ Aclassic neuroradiological sign of adult-onset Alexander disease; [22]

« The late-onset form, caused by mutations in the glial fibrillary acidic protein gene, typically presents

with brainstem, cerebellar, or myelopathic symptoms;

« The tadpole appearance results from marked atrophy of the medulla oblongata and upper cervical spinal cord;
« The spinal cord forms the thin tail, whereas preservation of pontine volume constitutes the head.

DOl https://doiorg/10.17816/DD641705
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Innovative Computer Vision Technologies for Medical Image
Analysis and Their Subsequent Implementation in Healthcare
Systems [26, 27]. The digitalization of medical data
and the emergence of artificial intelligence—based software
capable of its analysis may help to systematize knowledge
about pareidolia, identify and substantiate new relationships,
and define new ways of its application.

Medicine is not the only domain in which such knowledge
is applied. For example, De la Torre [28] employed artificial
intelligence technologies to search for extraterrestrial
intelligence in images of cosmic objects and suggested that
the results of this work may be useful not only for space
research but also for understanding the nature of artificial
intelligence, its functioning, and certain ethical issues.
Furthermore, pareidolia is actively used in psychology
and psychotherapy [29], education [30], art,' and many other
fields [31].

Interest in pareidolia has increased so markedly in recent
years that specialized neural networks have been developed
that not only detect pareidolic patterns but also generate
such images.??

This work aimed to evaluate pareidolia arising
during the interpretation of X-ray images and determine
its potential applications.

DATA COLLECTION

To obtain a dataset of pareidolic illusions
for subsequent analysis and application, we organized
a competition—a volunteer-based project open both
to specialists working with medical images and to the general
public. The competition, conducted from June to December
2023, was announced through various communication
channels, including the website of the Scientific
and Practical Clinical Center for Diagnostics and Telemedicine
Technologies, as well as the Science ID platform (a national
identification and communication service platform for early-
career researchers). The initiative attracted 31 participants.
Subsequently, outside the competition, images were
additionally received from 9 participants.

We collected anonymized radiological images obtained
using various imaging modalities, including computed
tomography, magnetic resonance imaging, radiography,
and ultrasound. The images were provided by medical
professionals (radiologists) or participants with authorized
access to these data in cases where pareidolic phenomena
were observed.
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Data were collected using Yandex.Forms® (Yandex,
Russia), which ensured a convenient and standardized
transfer of images (see Fig. 1).

Inclusion criteria:

« Participants over 18 years of age. Participation of minors
was permitted only through legal representatives (e.g.,
parents);

+ Image submission via a dedicated form on Yandex.
Forms® (Yandex, Russia), with mandatory informed
consent for personal data processing;

« Anonymized medical images (containing no patient-
identifying information) accompanied by a brief
description.

Exclusion criteria:

+ Images containing patient-identifying information, not
corresponding to the topic of the competition, or violating
the legislation of the Russian Federation or principles
of humanity and morality;

« Images submitted by participants under the age of 18 or
submitted on behalf of minors without the involvement
of legal representatives;

« Images with insufficient resolution or poor quality that
impeded recognition of pareidolic illusions;

» Images lacking a clear indication of the associated
anatomical region or object;

« Images borrowed from open Internet sources.

Full name of the participant

Participant's email

Participant's phone number

/—/—/—~
—J _J U _J

Description of the association. Is this a pathological change?
For example: "l see a sacrum that resembles a fox (normal)."
‘| see pulmonary fibrosis, similar to a honeycomb lung (pathological)."

Consent to the processing of personal data

Willingness to participate in the second stage (yes/no)

[ Confirmation of absence of personal data in the image

—J _J L _J U _J

™ Uploading images

Fig. 1. Form layout. All fields are mandatory. Supported image
upload formats include the Joint Photographic Experts Group
(JPEG) and the Portable Network Graphics (PNG).

! Pareidolia, face detection on grains of sand, installation [Internet]. Den Burg: Driessens & Verstappen; 2019-. Available at: https://notnot.home.xs4all.nl/

pareidolia/pareidolia.html. Accessed on: September 15, 2024.

ZHow to create hidden face portraits on MidJourney: Optical illusions: Making double images with Al art. [In Russ.]; [approximately 10 pages]
In: Midjourney [Internet]. St. Petersburg: vc.ru, 2023-2024. Available at: https://vc.ru/midjourney/945132-kak-sozdat-zamaskirovannye-v-
izobrazheniyah-portrety-opticheskie-illyuzii-v-midjourney. Accessed on: September 15, 2024.

% DeepDream Algorithmic Pareidolia Or the Hallucinatory Code of Perception [Internet]. In: The Door of Perception. Berlin: Ben Roth, 2015-2014.
Available at: https://doorofperception.com/2015/10/google-deep-dream-inceptionism/. Accessed on: September 15, 2024.
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DATA ANALYSIS

Images were selected by members of the competition
jury using a 5-point scale:
» Image quality: up to 1 point;
« Originality: up to 2 points;
« Degree of associative similarity: up to 2 points.
Subsequently, the images were categorized into groups
according to visual features.

ETHICAL CONSIDERATIONS

No approval from an ethics committee was obtained
within this project. All participants were informed
about the purpose of the project and participated voluntarily.
Participants were free to leave the project at any time.

RESULTS

As a result of the competition, a dataset comprising
71 images containing pareidolic illusions was collected.
A detailed breakdown of the dataset is presented in Table 2.

Examples of the most illustrative and noteworthy images
are shown in Figures 2-10.

Analysis of the collected images revealed a predominance
of face-like pareidolic patterns, which is consistent
with a social perceptual mechanism acquired by humans
during evolution [32]. The second most frequent category
included animal faces (e.g., resembling rabbits, dogs,
raccoons, hyenas, squids, etc.). Moreover, a considerable
number of images resembling a “heart” were identified
(not as an anatomical structure on medical images,
but as a symbolic representation). This warrants further
investigation, as no scientific publications explaining this
phenomenon were identified. Animal silhouettes (e.g.,
penguins, hedgehogs, dogs, swans) were also frequently
observed on medical images.

Most pareidolic patterns were represented
by single instances, which precludes in-depth analysis
of interrelationships in their current form and necessitates
further identification of similar pathologies and anatomical
localizations. Nevertheless, the obtained results may be
applied for several purposes. First, they may serve as a basis
for the development of neural networks for radiological
image analysis aimed at automating the detection of similar
patterns.

The identified images should be annotated
for the presence of pareidolia and organized into datasets
according to the described methodology [33], including
the anonymization process. Such datasets can then be
analyzed to identify associations between pareidolic patterns
and pathological features or anatomical characteristics.

Vol 6 (3) 2025
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Table 2. Visual features identified in pareidolic images

Visual feature of?n:?gbeesr, n Imaging modality
Face 15 Computed tomography
Animal face 10 Computed tomography
Heart T
Swan 4 Computed tomography
Virus 3 Computed tomography
Ink blot 2 Computed tomography
Star 2 Magnetic resonance imaging
Mandarin orange 2 Computed tomography
Eye 1 Computed tomography
Layered cake 1 Computed tomography
Mercedes sign 1 Computed tomography
Pomegranate seeds 1 Computed tomography
Ghost 1 Computed tomography
Sunset 1 Computed tomography
Eyelashes 1 Computed tomography
Avocado 1 Magnetic resonance imaging
Bat 1 Computed tomography
Mushroom 1 Computed tomography
Footprint 1 Magnetic resonance imaging
Penguin 1 Computed tomography
Question mark 1 Computed tomography
Sun 1 Computed tomography
Fire 1 Computed tomography
Explosion 1 Computed tomography
Hedgehog 1 Computed tomography
Clock (infinity) sign 1 Magnetic resonance imaging
|
Maple leaf 1 Computed tomography
|
Ink in water 1 Magnetic resonance imaging

Ultimately, this approach may facilitate the systematization
of such visual signs and enable their use in medical education
and in improving diagnostic accuracy [2, 34, 35].

Moreover, this work may be further extended
from psychological, educational, and even psychiatric
perspectives by using the collected images to explore
associations between various visual features, states,
and personality characteristics. Such associations have
already been identified in several domains. For example,

“ Certificate of state registration of computer software No. 2024680469 of August 29, 2024. Bull. No. 9. Vadilyev Yu.A., Arzamasov K. M.,
Omelyanskaya 0.V. et al. A Software Module to Upload, Select, and De-identify Studies in DICOM Format Stored in the Unified Radiological Information
System of Moscow. Available at: https://www.elibrary.ru/download/elibrary_69596606_86670510.PDF. Accessed on: September 15, 2024.

DOl https://doiorg/10.17816/DD641705



https://www.elibrary.ru/download/elibrary_69596606_86670510.PDF

CORRESPONDENCE Vol 6 (3) 2025 Digital Diagnostics

916

Fig. 2. Magnetic resonance image of the cerebral ventricular Fig. 3. Abdominal computed tomography, axial plane: an inferior
system, T2-weighted image, coronal plane: ventricular dilatation vena cava filter is visualized (visually resembling a maple leaf).

is noted (visually resembling a bunny asking for a hug). From From the archive of V.A. Gombolevskiy. Published for the first time
the archive of L.R. Abuladze. Published for the first time with permission of the copyright holder.

with permission of the copyright holder.

Fig. 5. Computed tomography of the brain, frontal plane:

Fig. 4. Magnetic resonance image of the shoulder joint, narrowing of the convexital sulci, dilatation of the lateral and third
T2-weighted image: massive immature synovial chondromatosis ventricles (on the visible image), and blurring of gray-white
(visually resembling pomegranate seeds). From the archive matter differentiation, consistent with cerebral edema and internal
of A.Yu. Popov. Published for the first time with permission hydrocephalus (visually resembling the face of a raccoon [panda]).
of the copyright holder. From the archive of V.S. Somov. Published for the first time

with permission of the copyright holder.

DOl https://doiorg/1017816/DD641705
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Fig. 6. Magnetic resonance image of the sacrum, T2-weighted Fig. 7. Magnetic resonance image of the pelvis, T2-weighted
image: normal findings (visually resembling a hyena). From image, sagittal plane: dermoid cyst (visually resembling

the archive of Yu.A. Tsybulskaya. Published for the first time an avocado). From the archive of D.U. Shikhmuradov. Published
with permission of the copyright holder. for the first time with permission of the copyright holder.

.-. s,
; - !L
L

' - &
Fig. 8. Magnetic resonance image of the pelvis, T1-weighted Fig. 9. Computed tomography of the maxilla, axial plane: dental
image, axial plane: congenital anomaly of the male urogenital cusps and interdental fossae of molars (visually resembling
system—seminal vesicle cyst (visually resembling a human smiley faces). From the archive of 0.A. Yaroslavtseva. Published
footprint). From the archive of PA. Chastoyedov. Published for the first time with permission of the copyright holder.

g o

for the first time with permission of the copyright holder.

DOl https://doiorg/10.17816/DD641705
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Fig. 10. Computed tomography of the head, coronal plane:
hydrocephalus (visually resembling a heart). From the archive

of E.A. Slavushcheva. Published for the first time with permission
of the copyright holder.

pareidolia is used in psychological testing, most notably
in the Rorschach inkblot test for personality assessment,
which allows detecting certain mental disorders. Pareidolia
may induce altered states of consciousness, accompany
various forms of delirium, contribute to the diagnosis
of Alzheimer disease [36-39], and may even be a marker
of schizophrenia [40, 41]. Furthermore, associations
have been reported between face recognition ability
and prematurity in children [42]. Pareidolia, as an element
of associative thinking, can also be applied in education,
for instance, to promote psychological openness, facilitate
the development of verbal and emotional skills [43], foster
creative thinking [30, 44], and be utilized in art therapy [29].

Finally, this phenomenon is studied in fields far removed
from medicine and pedagogy. For example, relationships
have been explored between the ability to perceive pareidolia
and levels of creativity [45], as well as the role of optical
illusions in design [46] and architecture [47]. Pareidolia has
also been discussed in the context of interpreting ancient
rock art [48]. The monograph Thoracoabdominal Computed
Tomography: Images and Symptoms by Yudin [49] describes
numerous illusory signs identified during computed
tomography image analysis. The author highlights pareidolia
as metaphorical symptoms and provides illustrative examples
demonstrating the challenges of visual data interpretation
in diagnostic practice. Nevertheless, scientific publications
on pareidolia remain scarce (searches for the term
pareidolia yielded 57, 28, and 124 publications in eLibrary,
CyberLeninka, and PubMed, respectively). At the same time,
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pareidolia is more frequently mentioned in popular science
sources, where it attracts broad public interest, evokes
emotional responses, and stimulates the desire to document
and share such observations. For this reason, the present
project was conceived to enable not only a comprehensive
scientific investigation in radiology but also the extrapolation
of its findings to other fields and their dissemination to a wider
audience, thereby fostering interest in science.

CONCLUSION

As part of the further development of the project, several
key steps are envisaged. Based on the collected images,
artificial intelligence models will be trained to identify
and analyze the underlying mechanisms and associations
between pareidolia and diagnostic as well as educational
processes. The resulting data may contribute to improving
the training of radiologists (when integrated into educational
programs), as well as to enhancing the performance
of artificial intelligence-based models in recognizing
pathological features on medical images, thereby increasing
diagnostic accuracy and efficiency in clinical practice.

We also plan to continue collecting images containing
pareidolic patterns to expand the dataset used both
for artificial intelligence training and for scientific research.
This will enable the identification of new aspects of pareidolia
application in medicine and education.

In addition, we intend to develop educational programs
for medical students and clinicians that incorporate pareidolia-
based examples to improve visual perception and diagnostic
skills. These programs may also be adapted for use
in general education settings, contributing to the development
of creative and associative thinking in children.

Special emphasis will be placed on encouraging young
people to pursue a career in radiology and promoting
medicine and science through educational activities, such
as visits to medical institutions and workshops conducted
by practicing specialists.

Notably, at the current stage, the number of collected
images is insufficient to fully implement all planned objectives,
which is related to a limited audience reach and low
participant mativation. Therefore, we plan to scale the project
to a broader audience. Furthermore, through the phenomenon
of pareidolia, the project aims to promote scientific interest
among young people, including awareness of modern
data analysis methods and the development of artificial
intelligence models.
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