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Pareidolia is one of the psychological tendencies that we might experience in
our daily lives. Pareidolia is the perception of a specific object from other
objects or patterns. This tendency is useful for diagnosis of the patients
suffering from Lewy body dementia. This diagnosis method is referred to as the

“Pareidolia test” . However, the visual stimuli cannot be distributed because
of their copyright. Because collecting the pareidolia stimuli is only from the
Internet or generation artificially, The pareidolia stimuli generation method
is required. Also, these pareidolia stimuli are difficult to measure the
pareidolia—inducing power. This is because the pareidolia stimuli are

difficult to compare to the other stimuli.

I aim to generate from the real face structure and natural scene images. Face
pareidolia is induced by face elements such as eyes and mouth. Therefore, I

use such features using preprocessing, and the features are extracted.

The face data set extracted the pareidolia elements and natural scene image
are used for training of cycle—consistent adversarial networks (CycleGAN).
CycleGAN can translate the image styles between two data sets bidirectionally.
Face pareidolia can be considered that consist of face pareidolia elements.

In this thesis, I aim to generate pareidolia stimuli face structure and natural



scene style.

In addition, one of the CycleGAN characteristics is the cycle—consistency loss.
The cycle—consistency loss learns the generators of CycleGAN to be consistent
with both translations. The loss function can manipulate the effects of the
generation vresults. In this thesis, the hypothesis 1is that the
cycle—consistency loss can manipulate the pareidolia—inducing power. Also, the
cycle—consistency loss in the objective function is added to its weighted loss
value. Therefore, this thesis manipulates the weight value and aims to generate

the pareidolia stimuli.

This thesis consists of two—phase experiments. The first one is the face
pareidolia stimuli generation experiment. In this thesis, the weight value is
set to 2, 10, and 20. As a result, I confirmed the pareidolia elements are
retained.

The second one is the psychological experiment. This thesis enrolled some
participants. The enrolled participants evaluate the generated stimuli. First,
this thesis investigates whether the generated stimuli can induce pareidolia.
Second, this thesis investigates the pareidolia—inducing power of the
generated stimuli. The results of the evaluation experiment revealed a
correlation between cycle—consistency loss and pareidolia—inducing power when
the blurring process was applied excluding the pareidolia elements (the eyes
and mouth) as preprocessing. In addition, this thesis confirmed that there is
a significant difference (significant standard = 10¥%) between the weight value
is set to 10 and 20 when the blurring process was applied. On the other hand,
there is no correlation between cycle—consistency loss and pareidolia—inducing
power when the blurring process was applied excluding the pareidolia elements

(the eyes and mouth) as preprocessing.

Also, this thesis investigates what is the cause of the pareidolia in the
experiment. The detected pareidolia in the experiment can be considered for
two reasons. The first one is a cause of abnormal internal criteria. The second
one is this task of the experiment is too difficult to discriminate the
pareidolia stimuli and others. To reveal the cause, the result data is analyzed
using signal detection theory (SDT). As a result of SDT analysis, the cause

of face pareidolia might be abnormal internal criteria.

The experiments suggest the face attributes which relate to face pareidolia



can induce the face pareidolia although the eyes and mouth are only extracted
using preprocessing. The cycle—consistency loss of CycleGAN can manipulate the

pareidolia—inducing power when the blurring preprocessing is applied.

As the future work, there are many tasks to tackle. First, whether the tendency
of the generated stimuli in this thesis is different from the other face
pareidolia type. Most of the pareidolia stimuli are natural scene objects. In
this thesis, the generated stimuli are artificial. Therefore, I need to
investigate the tendencies such as perception, pareidolia—inducing power, and
so on. In addition, Regarding the statistical significance test, the
significant standard is set to 10¥%. In general, the significant standard of
statistical significance test is set to 5¥%. Therefore, I aim to satisfy the
standard from two approaches. The first one is the increase in the number of
participants. One of the participants might affect the statistical testing
because of few participants. In association with the previous sentence, the
second one is the investigation of the pareidolia factor. The frequency of face
pareidolia varies in some factors such as specific illness, gender, and so on.
In this experiment, I did not investigate whether the participants have the
factors related to the face pareidolia frequency, therefore, the experiment
result might be affected. In the future, this experiment is required to
investigate more factors of face pareidolia frequency Finally, I will tackle
manipulating pareidolia—inducing power for already existing stimuli. If the
already existing stimuli can be manipulated by its pareidolia—inducing power,
the research range will widen the recognition for the person, training for the

artificial intelligence.
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