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Figure 1: AromaBlendz: customizable olfactory system (a) components designed for ease of use, including a diverse selection of
essence oils, hardware for mixing mechanism, a control unit user interface, (b) standalone hardware module

ABSTRACT
Although the HCI community has recently begun to explore the us-
age of scent to enrich interactive system experiences (e.g., making
VR more immersive), scent is often preset. In contrast, personal-
ized scents might help trigger emotional responses and memory
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recall in many application scenarios, ranging from fostering relax-
ation to managing emotional states. We present AromaBlendz, a
novel digital platform that enables users to create and customize
their unique scent profiles. AromaBlendz comprises both hardware
and software components that collectively deliver a seamless scent
customization experience. The hardware includes a blending mech-
anism for essence oils and a user-friendly control unit, while the
software component provides an intuitive interface for users to
create, preview, and store their preferred scents. The platform not
only allows for the generation of personalized scent profiles using
a library of essential oils but also facilitates the process of scent
creation through an accessible and interactive user interface.
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1 INTRODUCTION
Olfactory information has usually been ignored, as people gener-
ally do not pay much attention to odors in their environment [8].
Ambient scents are difficult to escape, making them subtle yet pow-
erful influencers [8]. Meanwhile, olfaction provides a rich source
of information to humans [1]. Given its relevant properties, the
sense of smell has the potential to enhance relaxation and emo-
tion regulation. It has a unique relationship with emotions and
homeostasis that is closer than that of other senses, as it depends
on chemical reactions linked to energy balance, reward, disgust,
and aversive signals [14, 19]. However, olfaction is more difficult to
control than vision or hearing, as it relies on chemical reactions [4].
Enabling odor stimuli in media has proven to cause widespread
benefits across a variety of applications, such as entertainment, arts,
education, advertising, and medicine [6, 10, 16, 18, 23].

The most immediate and basic response we have to a scent is
whether we like it or not, referred to as odor hedonics [7]. Individ-
uals differ in their scent preferences [24], both the characteristics
of the scent as well as the subject’s personal preferences and sub-
jective judgment can affect how a scent is received [5]. One of the
most prominent characteristics of olfactory perception is its ability
to trigger emotional and affective experiences [11, 26]. In other
words, aromas have a modulating effect on psychophysiological
activity and arousal [15]. The potential mechanisms through which
odors yield these effects include influencing attentional processes,
memory, judgment, and decision-making [3, 13, 20, 22]. It is impor-
tant to consider both the type and characteristics of an aroma to
ensure individuals can accept certain scents [11, 26]. Factors like
scent preferences, subjective judgments, and working conditions
all play a role in how odors are perceived and their potential effects.
Careful selection and testing of aromas can help match scents to
individuals for optimal outcomes.

Therefore, customized scents can be an effective approach for
individuals. Personalized scent profiles have been qualitatively col-
lected using techniques like autobiographical “smell stories” to
build individualized scent libraries[17]. Exposure to personalized
smells may trigger memories while reducing cognitive load com-
pared to deliberate recall alone [21]. However, standard olfactory
delivery systems face limitations for customization, which are often
expensive, and lack simple interfaces for general users to formulate
personalized scents [12, 25]. A potential solution for this is to allow
custom odor formulations through more accessible interfaces.

To this end, we presentAromaBlendz, a digital solution that can
overcome existing drawbacks. AromaBlendz provides precise and
controllable scent generation through replicable odor formulation.
The system contains hardware components to generate blended

essence oils automatically. It also features an accessible user in-
terface to allow users to preview, create, and store their preferred
scents(See Figure 1). AromaBlendz opens up opportunities for a
low-cost, customized scent tool. With controllable scent genera-
tion and simple customization, it has the potential to personalize
exposures through matched formulations according to individual
profiles and memory associations.

2 DESIGN OF AROMABLENDZ
2.1 Software design
We designed a front-end user interface, which is divided into 4
parts (See Figure 2(A)). The first part is ingredients. Users can
adjust each essence recipe by dragging the slider. The propor-
tion of a fragrance’s raw material and the customized fragrance
after mixing can be previewed and printed by clicking two but-
tons(Figure 2(A-1). Each preview and printed recipe will be recorded
in the database(Figure 2(A)-4) and visualized in the third part, His-
tory(Figure 2(A)-3). The second part is laid out in the upper right
corner of the interface and will provide users with some recom-
mended formula choices(Figure 2(A)-2). The user selects the formula
after that, clicks Apply, and the corresponding proportions will be
displayed directly in the ingredients. Users can rate their prefer-
ences for each prepared formula here to facilitate the generation of
more suitable formula recommendations for them. The last part in
the lower right corner uses a pie chart to visualize the proportions
of each ingredient.

We used Mysql to configure two databases for history and rec-
ommendation. The recommendation database contains the recipes
that the current user has tried and some of our preset recipes. When
the user scores a recipe very high on the history interface, the rec-
ommendation interface will recommend recipes that are similar to
the rated solution; when the user’s rating on the history interface
is very low, the recommendation interface will recommend a recipe
that is different from the rated solution.

2.2 Hardware design
The hardware design part of the prototype is seen in figure 2(B)(C).
The entire prototype is made of 3D-printed PLA material. The four
brackets are designed to support the four original peristaltic pumps.
There are four wire troughs on the upper plane for guiding the
path of the water pipes, and the water pipes derived from the four
peristaltic pumps converge into a hollow center, and then drip
together to the same position. There are two layers designed in the
middle of the platform, one is the preview layer and the other is the
baffle. Users can insert fragrance paper into the preview layer to
preview the fragrance of the current formula. After being pumped
out, the liquid pumped out by the peristaltic pumps will be directly
collected by the spice bottle placed on the bottom platform.

Preview and print output signals are connected to the Arduino
UNO control board equipped with ESP8266 through UDP communi-
cation. The proportion and dosage of each part of the raw materials
are controlled by the running time of the peristaltic pump: we stip-
ulate that the total running time of the peristaltic pump in the case
of print is 8s, and the total running time in the preview is 2s.
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Figure 2: System design: (A) user interface for AromaBlendz. It features sections for adjusting the percentage of three essences,
a recommendation area with combination suggestions, and a pie chart visualization of essence usage. A history section tracks
user preferences with a star rating system. (B) hardware demonstration of AromaBlendz. (C)3D rendering of hardware model

2.3 Usage Process
The usage process is as shown in Figure 3. First, users can select
from a variety of ingredients and install them. Then select the
proportions of each ingredient, once the selection is complete, users
can click "Preview" to start experiencing their personalized scent
formula. The system delivers each component in proportion and
allows real-time adjustments of intensity for online optimization.
This process simulates the perceived effect of the final essential oil
blend. Finally, after previewing, a scent formula is determined. By
clicking "Print," users activate the physical module in the system. It
precisely blends different essential oils in the formula, mixing them
in the blending tank and then filling them into an air diffuser to
create a customized physical scent. Thus, users can conveniently
complete the entire customization process from imagination to
tangible product in three steps, fully utilizing the interactive and
personalized design advantages of this odor customization system.

3 APPLICATIONS
3.1 Olfactory training
Olfactory training, actively smelling different scents twice a day
over several months, can help people to better understand their
olfactory ability, and serve as an effective method in rehabilitating
smell function [2, 9]. Our AromaBlendz platform prototype could
potentially support olfactory training. Compared to traditional
methods, our system is capable of precisely controlling different
concentrations of compound scent components, which creates su-
perior conditions for effective olfactory training. Additionally, the
system is capable of recording users’ typical responses to opti-
mize personalized training programs. Integrating olfactory training
software in the future could be considered to develop customized
training programs tailored to the needs of different groups. For
example, assisting elderly individuals in enhancing their olfactory
functions for everyday life or aiding professional evaluators in
improving their ability to distinguish subtle or complex scents.
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Figure 3: Usage Process of AromaBlendz

3.2 Symbolic Olfactory Display
Olfactory designers need to create more advanced scents. For ex-
ample, they may want to craft scent menus or customer-tailored
fragrance schemes, a more comprehensive user interface tool is
essential. For instance, for olfactory design tasks, the AromaBlendz
interface design could offer sliders for adjusting the proportions of
different scent components. This allows designers to conveniently
tweak and save their personally preferred fragrance formulas. The
combination blending feature allows designers to flexibly adjust
the ratios between multiple components. Version management
would enable designers to iterate and collaborate on different design
schemes conveniently.

3.3 Combine with VR
AromaBlendz could be integrated with Virtual Reality (VR) tech-
nology. For example, the user could customize their VR experience
by pre-selecting and customizing the scents they wish to encounter
through our prototype. As users don the VR headset, they are not
only met with visual effects but also the scents they have pre-
customized, harmoniously integrated with their virtual surround-
ings. This application can extend beyond leisure and entertainment
to education, training, and therapy, among others. By integrating
AromaBlendz with VR, a comprehensive, multi-sensory immersive
experience is offered, significantly enhancing the realism and user
engagement in virtual environments.

4 CONCLUSION AND FUTUREWORK
In this work, we presented the AromaBlendz, a platform that allows
users to customize scents. AromaBlendz uses hardware to support
specific and repeatable scent essential oil blends. We describe the
hardware and software components of the system, as well as the
functionality of visualizing scent preferences and compositions. We
support fundamental operations and exploration of this technology
in various scent use cases, such as olfactory training, symbolic
olfactory displays, and novel olfactory media design. Through our
interactive design, users can customize and generate tailored scents
on demand, thereby exploring the possibilities of novel olfactory
experiences. We plan to conduct more user studies to understand
the effectiveness and user experience of the prototype and provide
design guidelines and opportunities for future research.
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