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Abstract: This research investigates the potential of integrating odor-based stimuli with augmented reality (AR)
technology for treating psychological disorders such as PTSD and anxiety. The sense of smell strongly affects the
limbic system, which is closely associated with emotional regulation and memory, highlighting its relevance for
therapeutic applications. The study reviews the relationship between odor, memory, and emotion from a neurosci-
entific perspective and evaluates the technical capabilities of existing digital olfactory technologies. Subsequently,
an AR-supported olfactory therapy model is designed, and its theoretical framework and process flow are estab-
lished. The findings indicate that this approach supports neuropsychological mechanisms and may contribute to
the development of next-generation therapeutic tools in practical settings. By examining multisensory therapeutic
experiences, the research provides an interdisciplinary perspective on olfactory and AR integration and proposes
a promising and innovative approach for personalized digital therapies.
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1 Introduction memories and emotional regulation. Sigmund Freud
describes the sense of smell as a component of our an-
imal instincts and considers it an important element in
understanding behavioral pathologies, [3]. Especially
during the COVID-19 process, the negative effects of
loss of smell (anosmia) on the mental health of in-
dividuals are drawing attention, and this makes the
importance of the sense of smell in healthy psycho-
logical functioning even more evident, [(].

In light of these developments, the integration
of scents into augmented reality (AR) environments
stands out as a solution-oriented method for the
treatment of psychological disorders, especially post-
traumatic stress disorder (PTSD) and anxiety. Thanks
to advances in scent technologies, initiatives such
as Osmo.ai make it possible to digitally store scent
molecules and reproduce them in liquid form [7].
Likewise, innovative technologies such as Feelreal
Mask, Olorama and Scentee Machina allow scents to
be integrated into digital experiences in a controlled
manner, [8]. However, there are some technical diffi-
culties in the widespread use of these technologies,
such as storage of odors, differences in perception
among users, and economic and cost issues.

The study investigates how scents can be used as
a therapeutic tool in augmented reality environments,
and in particular, how positive scents associated with
memories can be presented for the purpose of creat-
ing a safe space for individuals experiencing PTSD
(Post-Traumatic Stress Disorder) and how this con-

Augmented reality technology has become quite
popular, especially in recent times. If this popular
technology is to be defined, it can be done as an inter-
active experience of digital objects produced by com-
puters, enriched with sound, image, GPS data, with-
out being disconnected from the real world. In other
words, it can be defined as the superimposition of dig-
ital objects on the real world, [|I]]. This technology is
already used in many areas of daily life. Examples of
these areas include logistics, production and industry,
health, construction, e-commerce, education and en-
tertainment, [2].

If we talk about a specific field, especially when we
look at the health field, which is important for people,
there are many sub-fields where AR is used, such as
surgical support, medical and nursing education, re-
habilitation and therapy, [3].

The therapy field within the subfields is used to im-
prove the psychological, emotional, physical and spir-
itual states of the person. Examples of these therapy
methods are applications such as scent therapy (aro-
matherapy), physiotherapy, massage therapy.

Recent studies have shown that the sense of smell
has a direct impact on human psychology. It is un-
derstood that this sense establishes strong connections
with the limbic system, especially the brain regions
related to memory and emotions, such as the amyg-
dala and hippocampus, [4]. In this context, smells
have been found to play a vital role in the retrieval of
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tributes to psychological healing is examined. The
study aims to respond to the current literature gaps in
the field of augmented reality (AR)-supported scent
therapies. In the literature review, it is seen that scent-
supported AR applications are generally entertain-
ment or marketing-oriented, while therapeutic sys-
tems are quite limited. The study, which aims to
fill this gap, supports the relationship between scent,
memory and emotional healing with neuroscientific
foundations, while offering an original approach by
integrating current scent technologies.

The aim of the study is to strengthen the con-
nection between individuals with PTSD and anxi-
ety disorders and clinical experts seeking innovative
methods in their therapy processes and to leave a re-
source for the literature. The research process com-
prehensively evaluates existing technologies, such as
Osmo.ai, Olorama, Feelreal and Scentee Machina. In
addition, discussions are made on user experiences,
technical limitations and future development poten-
tial for the effective use of scents on digital platforms.

The aromatherapy to be discussed in the present
study is an alternative medicine method in which es-
sential oils obtained from the flowers, leaves and roots
of plants are used for therapeutic purposes, [9].

2 Literature Review

As shown in Table [l| (Appendix), recent studies on
the combination of augmented reality (AR) technolo-
gies and sensory activity methods reveal the possibil-
ity of enhancing users’ experiences and therapeutic
effects. These studies present various approaches and
methods that investigate the therapeutic effects of AR
technologies and olfactory stimuli.

The synthetic dataset developed in a recent study
produces therapy dialogues reflecting emotional tran-
sitions that can be used in the treatment of post-
traumatic stress disorder (PTSD). Despite the lack of
data, this study aims to create an important foundation
for artificial intelligence-supported therapy applica-
tions, [[10].

In a systematic review conducted in 2023, aug-
mented reality proves to be a promising tool in the
treatment of anxiety. However, deficiencies in sam-
ple size and methodological diversity are observed
and stated, [[11].

Studies addressing the integration of olfactory in-
puts into therapies theoretically demonstrate the ef-
fect of smell on emotional memory and psychological
healing, and reveal that this integration is still limited
in clinical practice, [[12], [13].

Research shows that AR-based phobia treatment
yields similarly effective results to traditional meth-
ods, [|14].
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In another review, the psychological health effects
of aromatherapy application with 3D virtual reality
(VR) on elderly people living in a nursing home were
investigated, and it was found that VR-supported
aromatherapy sessions provided significant improve-
ments in areas such as happiness, stress, sleep quality
and life satisfaction, [[15].

Similarly, a further study evaluates the effects of
visual images presented in a virtual reality environ-
ment on individuals’ odor recognition abilities and
emotional reactions. It is emphasized that visual stim-
uli can significantly affect odor perception and that
this combination can provide new methodological ap-
proaches in sensory analysis, [[16]

Both reviews show that VR environments can be
integrated into treatment processes and sensory train-
ing by providing not only a visual but also a multi-
faceted experience, which forms an important basis
for personalized and effective treatment methods in
the future.

Based on this literature, the current study aims
to create an innovative, emotionally connected, and
safe digital therapy environment for individuals with
PTSD and anxiety by combining augmented reality
technology with olfactory stimuli. Thus, it aims to
make an original contribution to both technical and
practical deficiencies.

3 Method

This research is of an exploratory nature to explore
the therapeutic effects of augmented reality (AR) sup-
ported scent therapy systems. The research process is
based on three topics:

* Literature review
+ Analysis of existing technologies
* Conceptual model proposal

In the initial part of the research, a literature re-
view is conducted on the use of augmented reality
technologies in the health sector, the psychological
effects of olfactory perception, and especially olfac-
tory therapy applications in PTSD and anxiety disor-
ders. In this context, published studies among aca-
demic sources are reviewed. In the systematic liter-
ature review, priority is given only to articles pub-
lished in academic journals and clinical research, and
entertainment and marketing-oriented augmented re-
ality applications are excluded.

The second part provides a detailed review of the
digital scent technologies available today. In par-
ticular, Osmo.ai’s Al-assisted odorant molecule pro-
duction, Feelreal Mask’s multi-sensory integration,
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Olorama’s cinematic scent delivery system, and Scen-
tee Machina’s mobile-compatible devices are dis-
cussed. The potential of these technologies in ther-
apeutic areas is evaluated in terms of data collection,
user management, ease of use of the device, security,
and cost.

In the third phase of the research, studies conducted
by experts in psychology and technology (clinical
psychologists, software engineers and neurologists)
are taken into consideration. The findings obtained in
these studies are evaluated with the qualitative con-
tent analysis technique and the theoretical infrastruc-
ture of the scent-assisted therapy model in the aug-
mented reality environment is planned. During the
research, the use of scents as emotional triggers, the
potential of augmented reality environments to make
the user feel safe and the need for personalization are
emphasized.

The study did not conduct an applied experiment
and only presents a conceptual proposal. Further-
more, since access to commercial versions of the tech-
nologies is limited, some evaluations are based on in-
formation provided by manufacturers and third-party
user reviews. Therefore, the clinical validity of the
proposed model can only be tested by future experi-
mental studies.

4 Conceptual Framework

The theoretical basis of the study includes the idea
of creating a digital therapy area that will support peo-
ple’s psychological healing processes by combining
the neuroscientific infrastructure of olfactory percep-
tion with the sensory experience opportunities offered
by augmented reality technology.

The perception of smell is the only sensory system
that has a direct connection to the limbic region of the
brain. Thanks to its connections with the amygdala
and hippocampus in particular, smells have a strong
effect on emotional reactions and memories. This sit-
uation reveals that smells can be useful tools in terms
of providing emotional balance and reorganizing trau-
matic information in therapy processes. In this con-
text, it is estimated that presenting smells in a safe,
controlled and personalized augmented reality envi-
ronment can create positive emotional responses in
the individual.

AR technology is a structure that creates a sensory
integrity by integrating virtual content into the real
world. This technology provides a reliable interaction
area with virtual elements, especially by preserving
the user’s understanding of reality. Within the frame-
work of this research, the fact that the AR system
presents olfactory, visual and auditory data together
supports the therapy environment to be realistic, im-
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pressive and valuable for the individual.

The psychological intervention method used in the
study is based on regulating emotions and reviving
positive memories. Especially in cases such as post-
traumatic stress disorder, it is important for people to
be able to cope with negative experiences by activat-
ing positive memories and feeling safe. At this stage,
the aim is to reach the individual’s subconscious sense
of security and increase positive emotions with scents.

Considering that the sense of smell is different for
each individual, it is important for the augmented real-
ity environment to be created to have a user-centered
design approach. For this reason, it is recommended
that the system has flexible features such as support-
ing the matching of smells with memories based on
the individual’s history and the ability to personalize
the intensity and timing of the smell.

5 Implementation Process and

Evaluation

In this section, how the presented model for aug-
mented reality-based olfactory therapy can be imple-
mented, its technical requirements, scenario develop-
ment process and evaluation stages are discussed in
detail. This model is based on the organization of ol-
factory sensory stimuli in AR environments for the
treatment of psychological problems such as PTSD
(Post-Traumatic Stress Disorder) and anxiety disor-
ders.

5.1 Dataset Used and Case Study

Description

This research does not include direct numerical
data. Instead, a conceptual model is developed based
on relevant literature reviews, qualitative case stud-
ies, and existing treatment methods. The case studies
focus on the creation of safe spaces that aim to re-
construct the positive emotional states of people liv-
ing after trauma. In this context, it is aimed to select
the smells associated with positive memories from the
individuals’ past and present them in an appropriate
manner in an augmented reality environment.

5.2 Model Implementation Steps
The proposed system consists of the following
items:

* Client Profile and Clinical Assessment: Using
psychological analysis methods (e.g., CAPS-5,
GAD-7), the person’s current traumatic events
and triggers are examined. Places and smells
associated with positive feelings in the person’s
past are identified.
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* Scent Selection and Emotional Mapping: Scents
associated with emotions in the literature (e.g.
lavender — peace, mint — brain clarity) are ex-
amined through client interviews and a personal
scent profile is prepared. At this stage, the Proust
effect is referred to.

* Scenario-Based Design of the AR Environment:
Using platforms such as Unity or Unreal Engine,
a scene is created based on the client’s preferred
safe area definitions. This scene can be designed
in a way that can be experienced with VR/AR
glasses.

* Integration of Olfactory Technologies: Digital
scent diffusers such as Feelreal, Olorama or
Scentee Machina are made compatible with aug-
mented reality systems. Sensory consistency is
achieved by planning the scent dispersion at cer-
tain triggering events in the scenario.

* Clinical Prototyping and Feedback: User trials
are conducted in the prototype area. In this pro-
cess, the effect is measured with biometric feed-
back (pulse, skin conductance) and psychologi-
cal assessment tools.

5.3 Process Flow and Technical Diagram

Below, the process of implementing the model is
explained in steps, as shown in Table

Table 1: AR + Scent Therapy Model Application
Steps

Stage  Explanation

1 Psychoeducational and clinical evaluation of the client
is performed; past positive memories and odor associa-
tions are identified.

2 Scents that create positive emotional associations
through the sense of smell are selected and matched
with the client.

3 Augmented reality environments suitable for the se-

lected scents are designed (e.g. seaside, forest, child-

hood home, etc.).

Digital scent devices that work simultaneously with

AR glasses are integrated. Scents are linked to in-

environment scene transitions.

5 The client experiences the prototype environment. Sen-
sory responses, therapeutic effects and anxiety levels
are assessed.

Source: Created by the Authors

5.4 Validity, Scope and Limitations

The proposed model is designed at a theoretical
level and needs to be validated by future clinical ex-
periments. In particular, individual differences in
smell and sensation may limit the universality of the
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model. Furthermore, the availability of the technolo-
gies used and the prices of the devices prevent its
widespread application.

However, the key benefits of the model are:

* Creating personalized therapeutic environments,

* Providing higher emotional impact through
multi-sensory stimulation (visual, auditory, ol-
factory) in the AR environment,

» Smell is linked to the limbic system, which di-
rectly affects anxiety regulation.

The limitations are summarized below:
* Odor memory varies among individuals,

* Technical challenges of real-time odor emission
(e.g., latency, odor intensity control),

* Insufficient number of clinical samples and lack
of controlled experimental environments.

Taking all these factors into consideration, the
model is intended to be combined with biofeedback-
based sensory therapy systems in the future.

6 Findings and Discussion

This research presents a conceptual and techni-
cal analysis examining the theoretical background
of the augmented reality (AR)-based olfactory ther-
apy model and its therapeutic potential. The pro-
posed model combines existing technologies with
neuroscience-based sensory healing methods and is
presented as a new digital therapy alternative, es-
pecially in the treatment of psychological problems
such as PTSD and anxiety. In this context, the ob-
tained data were examined in three main dimensions:
technological adequacy, treatment validity and user-
centeredness.

6.1 Technological Assessment Findings

The system review determined the integration lev-
els of currently available digital scent technologies
(Osmo.ai, Feelreal, Olorama, Scentee Machina) into
augmented reality systems. Table Bl shows the com-
parative technical specifications of these devices.

Table 2: Comparative Analysis of Digital Scent Tech-
nologies

Device  Year Release Mode AR Compatibility

Mobile Support

Osmo.ai 2024  Molecular synthesis Medium None
Feelreal 2020  Cartridge based High Limited
Olorama 2021 Air based diffusion High Available
Scentee 2022 Microcapsule release Middle High
Machina

Source: Created by the Authors

This comparison shows that Feelreal and Olorama
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devices are more suitable for treatment purposes
in augmented reality-based systems.  However,
Osmo.ai’s Al-supported odor molecule production in-
frastructure is a remarkable feature in terms of cus-
tomization possibilities for future research.

6.2 Therapeutic Potential Findings

The main advantage envisioned in the conceptual
model is that individuals achieve emotional balance
through the activation of positive memories through
neurobiological means. The therapeutic effects of the
model developed for this purpose are examined in line
with the data in existing studies. For example, signif-
icant improvements in stress and sleep quality were
observed in a study (2020) using VR-supported aro-
matherapy applications, [[L5]. Similarly, it is empha-
sized (2021) that odors function in activating sensory
memory, indicating that odor is useful in reappraising
traumatic memories, [[13]].

6.3 Comparative Evaluation with
Literature

The research results are largely similar to some
prominent studies in the existing literature. In aug-
mented reality (AR)-based phobia treatment studies
(2016), it is stated that preserving the perception of re-
ality increases the sense of psychological safety, [[14].
In this respect, it is anticipated that our study may
increase the level of psychological safety by adding
scent to the augmented reality experience.

However, unlike existing studies, the proposed
model is not limited to visual and auditory compo-
nents only, but also aims to effectively control olfac-
tory elements such as smell. In this respect, our re-
search offers the opportunity to fill the gap in the lit-
erature on the therapeutic effects of multisensory ex-
perience.

6.4 Theoretical and Practical Contributions

The theoretical contribution of this study is that
augmented reality technology can be incorporated not
only for entertainment or educational purposes, but
also into emotional healing and neuroscience-based
therapy methods. The strong relationship between the
sense of smell and the limbic system suggests that our
research offers a new perspective on how emotional
regulation can be stimulated in a technological envi-
ronment.

In terms of application, the proposed conceptual
model serves as a different digital therapy tool for
clinical psychologists, psychiatrists and therapists.
This study provides useful guidance for developing
portable systems that can be used in home environ-
ments, especially for individuals with limited access.
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6.5 Conlflict with Expectations and

Limitations

The expected benefits of the model are largely sim-
ilar to the theoretical foundations found in the liter-
ature. However, the model has not yet been tested
experimentally, which affects the clinical relevance
of the findings. Furthermore, individual differences
in odor perception necessitate tailoring of therapeu-
tic efficacy. Furthermore, the cost-effectiveness and
technical limitations of digital olfactory devices may
hinder wider application of the model.

Considering all these factors, although the pro-
posed model has a conceptually high therapeutic po-
tential, this potential needs to be supported by prac-
tical applications. In future research, clinical trials,
user experience evaluations and technical prototype
development processes will be vital to increase the
validity of the model.

7 Conclusion

This research proposes a new digital therapy model
for the treatment of psychological problems such as
post-traumatic stress disorder (PTSD) and anxiety
through the integration of the sense of smell in an aug-
mented reality (AR) environment. Scent therapy has
great potential in terms of stimulating sensory mem-
ory and eliciting positive emotional responses from
a neurobiological perspective. Combining this thera-
peutic potential with augmented reality systems con-
stitutes an important development step towards creat-
ing a personalized and multi-sensory therapy experi-
ence.

7.1 Summary of Key Findings

The proposed structure is created by evaluating the
technical capabilities of existing digital perfume tech-
nologies, building the therapeutic effect mechanisms
on a neuroscientific basis, and planning the integra-
tion with augmented reality systems at a conceptual
level. As a result of comparative studies with virtual
reality or augmented reality-based therapy studies in
the literature, the positive effects of multisensory in-
teraction on psychological regulation are proven. Itis
observed that the sense of smell plays an important
role in the neurological reconstruction of traumatic
memories, especially due to its direct connection with
the limbic system.

7.2 Theoretical and Applied Contributions
On a theoretical level, this study aims to fill a new
research niche at the intersection of augmented real-
ity and olfactory therapy disciplines. Integrating the
sense of smell into AR experiences provides much
more intense and effective sensory feedback com-
pared to traditional treatment methods. Therefore, the
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study makes an important contribution to the litera-
ture in the field of multisensory cognition and neu-
rotechnology.

In terms of practical contributions, this model can
serve as a guide for clinical psychologists, therapists,
and digital health technology developers to create
next-generation therapy systems. Especially consid-
ering the increasing needs for remote therapy in the
post-pandemic period, there is an increasing tendency
towards digital therapy solutions that are portable,
customizable, and offer rich sensory experiences.

7.3 Limitations and Restrictions

The most important limitation of the study is that
the proposed model has not yet been tested in a practi-
cal or clinical setting. Although a conceptually sound
and consistent structure has been proposed, experi-
mental studies on real patient groups are needed to
verify the therapeutic efficacy. In addition, individ-
ual differences in odor perception (perception vari-
ability, reactions based on personal experiences) may
limit the generalizability of treatment results.

Technological limitations include the limited odor-
producing capacity of current digital olfactory de-
vices, difficulties in integrating the devices, and is-
sues regarding economic access. Furthermore, physi-
ological or psychological side effects associated with
long-term use of the system have not yet been studied.

7.4 Future Recommendations

It is recommended that the following aspects be ad-
dressed in further studies:

» Randomized controlled experimental designs
should be applied to measure the effectiveness of
the conceptual model.

» User experience, ease of use, and therapy satis-
faction levels should be examined with qualita-
tive research methods.

» The synthesis capabilities of digital scent tech-
nologies should be increased and a richer range
of scents should be offered.

* To adapt to the psychological states of individu-
als, Al-supported smart AR therapy applications
can be developed by offering scent and content
recommendations.

* Multicultural experimental studies should be
conducted considering the differences in odor
perception in cultural context.

In conclusion, this research presents a multidisci-
plinary solution proposal in the combination of tech-
nology, neuroscience and psychology, and presents
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an innovative perspective on the future of digital ther-
apy applications. Studies on the applicability and sus-
tainability of augmented reality and odor-based treat-
ments in clinical settings will accelerate scientific de-
velopments in this field.
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Table 1: Results of Literature Review on Augmented Reality and Scent Therapy

Article Dataset Methods Results Deficiencies | Future Platform
Authors and Sample Contributions
(Year) Numbers
BN et al. | 3,000 Prolonged Realistic emo- | Lack of real | Infrastructure Synthetic
(2025) [1Q] synthetic Exposure tion transitions | data for clinical | dataset
therapy based syn- | provided training and Al
dialogues, thetic  data therapies
500 cases generation
Bakir et al. | 48  studies | Systematic AR effective in | Small sam- | Larger sample | Various AR
(2023) [L1] reviewed review treating anxiety | ple sizes studies recom- | platforms
(PRISMA) mended
Aiken Literature Integration Olfactory inputs | Integration Personalized VR plat-
(2015) [12] | review of olfactory | may be effec- | limited VR  therapies | forms
inputs into | tive in treating suggested
VR therapy | PTSD
Herz (2021) | Literature Integration Olfactory stim- | Practical May enable per- | VR plat-
[13] review of olfactory | uli have poten- | application sonal VR thera- | forms
inputs into | tial in the treat- | is limited pies
VR therapy | ment of PTSD
Botella et al. | 63  partic- | phobia ther- | No difference | Long-term Potential of AR | AR headgear
(2016) [[14] | ipants (31 | apy with AR | between tradi- | effects un- | should be inves-
in vivo, 32 tional and AR known tigated
AR)
Cheng et al. | 60 nurs- | A program | Significant Individual This approach | VR plat-
(2020) [[15] | ing  home | that in- | improvements effects  of | offers a fea- | forms
residents, cluded 3D | in psycho- | VR and | sible  method
2-hour ses- | VR experi- | logical health | aromather- for supporting
sions per | ences and | indicators were | apy are not | psychologi-
week for 9 | homemade observed in the | examined cal health in
weeks, 48 | aromather- experimental separately, nursing homes.
participant apy products | group (p<.001). | long-term VR-supported
data effects (after | education can
12 months) | facilitate staff
are not ex- | implementation
amined. of the program
with short-term
training.
Zulkarnain 60 partici- | The effect | Visual rep- | Applicability | VR technology | VR plat-
et al. (2024) | pants, odor | of visual | resentation in real-world | can reduce | forms
[16] identifica- representa- affects odor | conditions human bias in
tion test in | tion on odor | perception. VR | may be | sensory analy-
a virtual | perception can be a new | limited, sis and provide
sensory in a VR | methodological | studies with | more effective
laboratory environment | approach in | larger sam- | training envi-
environ- is examined. | sensory analy- | ple groups | ronments.
ment. sis. are recom-
mended.
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