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Figure 1: Experiencing the Urashima Taro Mirror: The portraits displayed appear older as you approach the mirror (left), and
younger as you move away (right). Although these three images are shown separately, the experience feels continuous, allowing
users to appreciate the gradual transformation of their face without interruption.

Abstract

This article presents the Urashima Taro Mirror (UTM), an inter-
active installation that allows users to visually experience self-
transformation associated with aging through Al-generated por-
traits. UTM generates a series of portraits ranging from childhood
to old age based on the user’s facial photograph, and the displayed
image changes—appearing younger or older—depending on the
user’s distance from the mirror. Through this mirror-like interface,
users can experience in a short moment the physical changes that
would normally take years to occur. This experience evokes aware-
ness of one’s own transformation and aging, offering an experience
that encourages reflection on identity and self-acceptance.

CCS Concepts

« Human-centered computing — Human computer interac-
tion (HCI).
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1 Introduction

Looking at yourself in the mirror is part of everyday life, while see-
ing a portrait of yourself is usually reserved for special occasions—
such as passport applications, CV profiles, or sharing selfies on
social media. A mirror always reflects your actual, present appear-
ance, whereas a portrait often presents an idealized version. Before
photography was invented, portraits were painted by artists. Today,
anyone can take a selfie with a smartphone. Unlike mirrors, which
simply reflect your current face, portraits can be edited and styled
to suit your preferences. This everyday understanding of mirrors
and portraits is sometimes reinterpreted or transformed in fictional
stories. Now, with Al integrated into our daily lives, we can even
create new fictional experiences through collaboration with AL
We propose the Urashima Tard Mirror (UTM), a device that
allows users to browse and experience Al-generated portraits of
themselves, ranging from childhood to old age. As shown in Figure 1,
the user stands in front of the UTM, which captures an image of
their face and displays a corresponding portrait. When the user
moves closer to the UTM, progressively older versions of their
face appear. As the user steps back, the portraits gradually become
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younger. Although we call the UTM a “mirror,” it offers an unreal,
imaginative experience—much like the story of Urashima Taro [10],
in which the main character suddenly becomes old at the end.

Technically, the experience with the UTM is supported by Al-
generated images, image morphing techniques, and an interactive
design using a mirror-like interface. The system generates a se-
quence of portraits—ranging from childhood to old age—based on
the user’s current facial photograph. These portraits are integrated
into a continuous morphing animation. A display with a built-in
camera detects the distance between the user and the device and ad-
justs the displayed portrait accordingly. The closer the user stands,
the older the portrait becomes; the farther they move, the younger it
appears. This synthesis creates an entirely new way of encountering
one’s own portraits—an experience that is largely uncontrollable
yet deeply reflective, and at times even unsettling.

Through this experience, users can visually recognize their own
“change” by viewing portraits that represent different stages of life.
Although humans are constantly changing, such transformations,
especially those related to aging, are often too gradual to be con-
sciously perceived. UTM offers an opportunity to make otherwise
imperceptible changes visible through Al-generated portraits, expe-
rienced within a interactive interface. While it usually takes decades
to experience such changes in appearance, UTM allows users to
witness the passage of time within a short interactive experience. It
functions as a “mirror that visualizes the passage of time,” serving
as a means of self-management and identity affirmation. Further-
more, confronting one’s changing appearance becomes a ritual-like
experience of “accepting one’s own transformation.” Through inter-
active control based on forward and backward bodily movement,
the UTM system allows users to finely adjust the degree and speed
of transformation, enabling an exploratory experience that goes
beyond passive portrait viewing.

In the following sections, we present related work and the design
details of the UTM, along with its technical implementation. We
also report on participants’ experiences with the UTM during a
public exhibition and offer a brief discussion of the findings derived
from this event. Throughout this article, we aim to explore the
types of experiences, thoughts, and emotions that emerge in users
as they interactively engage with their own transformation through
portraits generated by the UTM.

1.1 GenAl Usage Disclosure

Generative Al tools were used in two distinct ways in this work.
First, Al-based image generation (e.g., StyleGAN) was used as part
of the research to generate portrait images for the proposed system,
UTM. Second, ChatGPT (OpenAI, GPT-5 and later) was used to
assist in improving the clarity and grammar of the English manu-
script. All creative concepts and system integration of UTM were
entirely developed by the authors.

2 Related Work

A wide range of experiences have been created by leveraging Al-
based image generation technologies such as facial synthesis, por-
trait transformation, and morphing. For example, Shimizu et al. [8]
designed Morphing Identity, in which the faces of two users gradu-
ally blend into each other. Pat et al. [7] developed a system called
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Future You, which generates a future portrait of the user and allows
them to engage in a dialogue with their future self through chat.
Martins et al. [5] proposed an interactive installation that gener-
ates and projects new portraits by combining the facial features
of viewers, allowing them to experience the ambiguity of authen-
ticity at the boundary between the real and the artificial. Several
researchers [2, 6] have also proposed methods specifically focused
on age progression in portraits, which is the central theme of this
study.

Regarding the experience of viewing a portrait, Yoshida et al. [11]
reported that applying artificial changes—such as smiles or sad
expressions—to a user’s real-time facial image can evoke emotional
responses. Focusing on the experience of viewing portraits of the
deceased, Uriu and Odom [9] proposed interaction designs such
as gazing into a mirror or lighting a candle to create reflective
moments. As a study focusing on the experience of viewing one’s
future portrait, Hershfield et al. [2] examined whether encounter-
ing an aged version of oneself in virtual reality would promote
future-oriented decision-making, and found that participants who
interacted with their future selves were more likely to choose de-
layed rewards over immediate ones.

This study creates a novel experience that allows users to per-
ceive the age progression of their own portrait both visually and
physically, through a combination of Al-generated imagery and
an interaction design based on bodily movement—approaching or
stepping away from the mirror. While the individual technologies
used have been previously proposed, the interactive portrait frame
of the UTM affords a unique user experience through its integrated
and embodied combination of these elements.

3 Design

3.1 Experience

The UTM system enables each user to visually and physically experi-
ence their own “temporal transformation” UTM displays portraits
generated by Al based on the user’s facial photograph. When a
user approaches the installation, the displayed portrait gradually
changes into an elderly version, and when the user moves away
from the installation, the portrait rejuvenates, shifting toward a
childhood appearance. The UTM experience can serve as a means
for users to reflect on their self-management and identity. Nor-
mally, recognizing changes in personal appearance requires several
decades, but UTM compresses this temporal scale into a short in-
teractive experience. This compressed experience allows users to
observe the process of aging and rejuvenation in real time and to
reflect on how they have changed and how they may continue to
change in the future.

Such embodied temporal experiences offer a unique value that
existing age-filter applications do not provide. Image-based age
filters produce similar visual transformations, but the transforma-
tions are applied automatically whenever the user’s face is captured,
making the transformation a purely “screen-based” one with lim-
ited interactivity. In contrast, the UTM system generates temporal
progression and regression through the user’s physical movement.
This bodily operation presents age transformation not as a simple
visual effect but as an exploratory experience in which each user
actively engages with their changing portraits.
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Figure 2: Generated portraits of four individuals. Left: the original input image. Right: nine representative AI-generated
portraits selected from a set of 100 age-progressed images produced from a single input image, arranged from younger (left) to
older (right).

The detailed experience with UTM consists of two phases: taking
aphotograph and interactively viewing the generated portraits. The
experience begins when the user photographs their own face (Phase
1, Figure3-right). After several tens of seconds of processing, the
user stands in front of the UTM installation and views a series
of Al-generated portraits (Phase 2, Figure3-right). The user may
retake the photograph at any time, and UTM generates a new set of
portraits based on the updated image. The generated portraits vary
according to visual features such as the user’s facial expression,
head angle, hairstyle, and makeup.

Once the portrait-generation process is completed, the UTM sys-
tem displays portraits generated from the user’s face photograph.
Through forward and backward body movements, the user controls
the temporal progression and regression by changing the displayed
portraits. When the user approaches the display, the portrait grad-
ually transitions into an elderly appearance, and when the user
moves away from the display, the portrait rejuvenates and shifts
toward a childhood appearance.

This interaction, in which “moving closer results in aging and
moving away results in becoming younger,” was inspired by the
seek-bar interaction commonly used in video playback interfaces.
Moving the slider forward advances the video’s timeline, while
moving it backward rewinds it. In UTM, we explored whether this
idea of “controlling time through spatial manipulation” could be
translated into a bodily form of interaction.

Furthermore, based on the cognitive metaphor that interprets the
user’s forward and backward bodily movements as the progression
and regression of time, we designed a mapping between distance
and age. Boroditsky [1] stated that abstract domains such as time

appear to be structured through metaphorical mappings from more
concrete and experiential domains such as space. In Boroditsky’s
paper, two types of temporal metaphors are introduced. One of them
is the Ego-moving metaphor, in which the “self” or observer moves
forward along the time axis toward the future. The interaction
implemented in this study was also inspired by this Ego-moving
understanding of time. Based on this understanding, the system
is designed so that approaching the screen reveals the future self
(an aged appearance), while moving away reveals the past self (a
younger appearance).

3.2 Technical Processing

The technical processing of the UTM system involves three main
phases: generating portrait images, creating a morphing video, and
implementing an interactive interface.

Initially, this system generates a series of portrait images ranging
from childhood to old age based on a single input photo. It employs
the method proposed by [6], trained on the FFHQ dataset [4], which
realistically simulates age progression from 0 to 70 years. In ad-
dition to conventional changes in skin texture, such as wrinkles,
this method also captures structural changes in the face, including
variations in head shape, enabling more lifelike representations of
aging.

As shown in Figure 2, the system generates a set of 100 age-
progressed portraits from a single input image. These portraits are
arranged in chronological order, illustrating the gradual transfor-
mation of the face over time. For clarity, the figure shows nine
representative portraits selected from the full set, shown alongside
the original input photo.
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Figure 3: The UTM exhibition at ENDEX Japan 2025. Left: a participant experiencing UTM. Right: the UTM installation setup.

Secondly, the generated portraits are combined into a morphing
video that presents a continuous and smooth transformation of the
face over time. The system creates seamless transitions between
age stages, enabling viewers to experience the aging process as an
uninterrupted visual flow.

Finally, an interactive interface allows users to engage with the
generated portraits in a dynamic way. A small camera is embedded
in the frame of the display monitor, which displays the portraits and
detects the face of the user standing in front of it. The system is im-
plemented in Python and uses Google MediaPipe for face detection.
By measuring the width of the detected face in the camera feed, the
system estimates the user’s distance: a larger face indicates closer
proximity, while a smaller face suggests the user is farther away.
Based on this estimated distance, the system controls the playback
position of the morphing video—starting from the beginning when
the user is farther away and progressing toward the end as the user
moves closer. In this way, the video dynamically responds to the
user’s movement, enabling an interactive and embodied viewing
experience.

3.3 Limitation

The quality of generated images in our current system is limited by
the FFHQ dataset [4]. For example, the authors and their colleagues—
many of whom are Asian—sometimes find the results unsatisfactory,
as the model appears to be trained primarily on Western-centric
facial features. While users can compare generated portraits with
their real childhood photos, it is, of course, impossible to verify the
accuracy of the aged images, since future appearances are inher-
ently unknown.

In this system, the transformed facial images are presented as
static portraits. The current prototype faces technical and computa-
tional limitations that make real-time tracking and transformation
difficult to perform reliably. Nevertheless, using static portraits is
effective for clearly illustrating the correspondence between for-
ward-backward bodily movement and age-related changes.

Despite these limitations, we believe that the experience of wit-
nessing the transformation of one’s own portrait over a lifetime
offers a uniquely reflective and engaging form of interaction. The

core experience of the UTM lies in the process of encountering how
one’s face changes across time—fictional, yet meaningful.

4 Participants’ Experience at ENDEX Japan 2025

4.1 Settings

We exhibited UTM at ENDEX Japan 2025 held in Tokyo [3]. This
section reports our observations and findings obtained through the
exhibition. A total of 31 participants (30 Japanese participants and
1 participant from another Asian country), who provided written
consent for research participation, experienced the system, and
their behaviors were observed during and after the interaction.

As noted, the UTM system integrates two key elements: the
visualization of personal transformation through Al-generated por-
traits and an interactive experience driven by forward and backward
body movements. To further refine the design of UTM and enhance
our understanding of its experiential qualities, we conducted these
observations to explore how users perceive both the generated
portraits and the interactive experience.

As shown on the right side of Figure 3, the exhibition booth was
divided into two sections: a photo-capturing area and (Phase 1) an
interactive portrait-viewing area (Phase 2) . Visitors first had their
portraits taken on-site. Capturing the image at the venue allowed
the system to generate portraits that reflected the participants’
appearance and condition on that particular day.

After the photo was taken by the camera, a preview image
was displayed on a confirmation monitor. Once the participant
approved the image, the UTM system began generating the por-
trait images. While waiting for the generation process to complete,
participants were asked to provide their consent for the use of the
UTM-generated images and video recordings of their experience
for research purposes.

4.2 Common Behaviors

Before participants used the UTM, we provided them with an expla-
nation of its concept and operation. The participants were informed
that the UTM generates and presents a series of portraits of them-
selves from childhood to old age using generative Al based on their
current portrait photograph, and that as they move closer to the
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monitor, the portrait appears older, while moving away makes it ap-
pear younger. Participants were also instructed that moving slowly
would make it easier to perceive the transitions between portraits.

We observed two main patterns of interaction. The first group
tended to take one step at a time, pausing to carefully observe the
portrait after each change. Participants in this group appeared to
focus on examining how the Al-generated portraits transformed in
relation to their distance from the display. The second group moved
continuously toward and away from the screen without stopping,
engaging more with the process of transformation itself. Both styles
of interaction were observed with roughly equal frequency.

We observed that most participants spent the longest time view-
ing portraits corresponding either to the participants’ current ages
or to the oldest stage (old age). This tendency may be explained by
the increased resemblance of the generated portraits as the images
approached the participants’ actual appearances. When the portrait
reached an age close to each participant’s real age, many partici-
pants verbally or facially expressed recognition and interest, saying
things like “This looks like me” or “I'm around here.” In contrast,
only a few participants showed particular interest in the younger
portraits. Many participants commented that the childhood por-
traits “did not look like me,” although two participants mentioned
that the images “somehow resembled” their younger selves. As
discussed in the technical section, this limitation can be attributed
to the generative model being primarily trained on Western-centric
facial datasets, resulting in a noticeable sense of discrepancy for
some participants.

Additionally, many participants took photographs of the gener-
ated portraits. Some recorded first-person-view videos using their
smartphones, while others took two-shot photographs with their
portraits at different life stages—childhood, current age, and old
age.

4.3 Undesirable Behaviors

We also observed that certain features of the Al-generated images
elicited a variety of unexpected or undesirable responses from the
participants. For example, as shown in Figure 4 there were cases
where glasses were added to portraits from participants later years,
even though the participants were not wearing them during the
actual photo shoot. In addition, when portraits were generated
based on participants who had facial hair, the resulting images also
showed facial hair even in the childhood stages.

In the portraits representing old age, some participants’ gen-
erated images included features such as eyeglasses that were not
present in the original photographs. Such additions were gener-
ally accepted as one possible version of the participant’s future
appearance and did not appear particularly unnatural. In contrast,
when facial hair appeared even in the childhood portraits generated
from photographs of participants with beards, the result seemed
highly unnatural in the context of observing how each participant’s
appearance had changed over time.

As illustrated by these examples, the outcomes produced by
the particular quirks of the Al model used in this study were not
fully aligned with the intended experience of “observing one’s
own transformation” that we sought to provide through UTM. We
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regard this as an aspect that requires further refinement in future
iterations.

Figure 4: Undesirable images generated by Al Left: An old-
age portrait; glasses added despite a participant not wearing
them. Right: A childhood portrait; beard appears despite
participant being a child.

4.4 Reflections on the Limitation of Interaction
Design

At the exhibition, participants were instructed to move slowly in
order to better perceive the changes in the portraits. However, in
our observations, participants exhibited two main patterns of inter-
action: one group took a step forward and then paused to carefully
observe the transformed portrait, while the other group continu-
ously moved toward or away from the screen without stopping.
Notably, the fact that participants diverged into these two interac-
tion styles despite receiving identical instructions suggests that the
way the instructions were communicated may have influenced the
participants’ behavior.

Another constraint of the current interaction design is that the
generated portraits do not include explicit age labels. Some UTM
participants also asked questions regarding the specific age repre-
sented by the displayed portraits. Since the system does not assign
precise age labels to the generated portraits, the authors cannot
definitively determine the exact age of each portrait. Consequently,
participants had to infer the age of the portraits using visual cues
such as wrinkles and other facial features. The generated portraits
cover an approximate age range from 0 to 70 years. According to the
interaction design, the portrait corresponding to age 0 (childhood)
is displayed when the participant is at the farthest distance from
the display, and the portrait corresponding to age 70 (old age) is
displayed when the participant is at the closest distance. Therefore,
the distance between the participant and the display also provides
an additional cue for estimating the age of the portrait. For exam-
ple, when the participant is positioned at the midpoint between the
farthest and closest distances, the displayed portrait corresponds
approximately to age 35.

4.5 Discussion

We noticed that participants tended to spend the most time viewing
the portraits representing their current age. This tendency cannot
be explained solely by the higher visual resemblance of the gen-
erated portraits at that stage. When viewing portraits close to the
participants’ actual age, they could directly compare the generated
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image with their real-time appearance. In contrast, the portraits
depicting old age provided an opportunity for the participants to
imagine how their appearance might change in the future. In this
sense, the UTM may not only enable the viewing of generated por-
traits but also offer the participants a moment for self-reflection
through the viewing. Here, self-reflection refers to the process
in which participants contemplate their own temporal changes—
thinking about their aging, growth, and personal identity—through
the visual experience of generated portraits. Participants tended
to deepen their understanding of themselves and their perception
of time by comparing their present appearance with the generated
portraits representing past and past and future appearances.

This tendency may also be partially attributed to design-related
factors of the system. Most participants were in their 30s to 60s,
and the optimal viewing distance from the monitor coincidentally
correspond to the position associated with their actual age within
the system’s spatial mapping. In the current configuration, moving
closer to the display corresponds to aging, while moving away
corresponds to rejuvenation. Reversing this mapping could provide
further insight into which age range participants engage with most
strongly. However, the generative model used in the system tends
to produce more accurate and realistic depictions at older ages. If
the mapping were reversed, the portraits would appear less similar
as participants approach the monitor. From this perspective, the
current design—where “approaching the screen leads to greater
resemblance”—is consistent with both the system’s design intention
and the experiential structure of “seeing oneself as if in a mirror”

5 Conclusion and Future work

In this paper, we introduced the Urashima Taro Mirror (UTM), an in-
teractive installation that enables users to engage with Al-generated
portraits representing different stages of their lives. Through em-
bodied interaction, users can experience the visual process of aging
and rejuvenation—compressing decades of change into a short en-
counter. UTM functions as a “mirror that visualizes the passage
of time,” inviting users to reflect on their personal growth and to
rediscover their identity through their changing appearance.

Currently, the system employs forward and backward movement
as the primary mode of interaction. While effective, this design also
imposes constraints. UTM displays only static age-transformed
portraits and does not respond to users’ facial movements or ex-
pressions; age change is triggered solely by forward-backward
movement. Introducing additional interactive behaviors, such as
subtle portrait motion or responsiveness to user movement, may
enrich the exploratory experience at the core of UTM.

Fujimura et al.

In future work, we plan to refine the interaction design and
examine how participants interpret and experience their temporal
changes through UTM.
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