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Prototyping tangible tools for sonic sketching of user experience project title

Please state the title of your graduation project (above) and the start date and end date (below). Keep the title compact and simple.
Do not use abbreviations. The remainder of this document allows you to define and clarify your graduation project.

start date 12 - 10 - 2022 04 - 05 - 2023 end date

INTRODUCTION **
Please describe, the context of your project, and address the main stakeholders (interests) within this context in a concise yet

complete manner. Who are involved, what do they value and how do they currently operate within the given context? What are the
main opportunities and limitations you are currently aware of (cultural- and social norms, resources (time, money....), technology, ...).

space available for images / figures on next page

Sound is an important aspect of product design as sound that is emitted or generated by a product is part of the user
experience (Segura RS, Pérez EM. (2018)). These sounds can be categorised as digitally produced sounds and
acoustically/mechanically produced sounds.

Although sound is a part of the user experience and most of our products emit sound the role of audio design is not
represented well in traditional design proces. Usually, visual and material qualities of a product are prioritized above
the sound it emits, leaving the audio design as a detail for when the embodiment is complete. The research shows the
importance of integration of audio design in the design process as product sounds can alter the user experience,
create a sound identity for a specific brand and in general guide the interaction between the user and the product
(Segura RS, Pérez EM. (2018)).

The process of audio design is detached from the design process while the research shows the importance of
integrated audio prototyping in product design. Preferably designers should be able to integrate audio design within
their projects and prototype with it just like they prototype the visual and haptic feedback of a product.

However, this is difficult to achieve with currently available tools as there are few prototyping tools available targeted
at audio design and even less targeted at product audio design. The tools that are available consist of digital interfaces
only and lack in tangibility, which will be elaborated on later.

The tools used for audio design are often digital music instruments such as synthesizers. These can be interacted with
digitally (through software) or physically (through hardware) but the input and output are always a form of digital
signal. Although there are many variations available of synthesizers most of them consist of the same interface
elements that have not evolved much since their first appearance (Rosmy B. et al., (2021)). Furhermore, synthesizers
consist of modulators and functions that are unfamiliar to novice users and/or users with few experience in music
(Forster A. & Komesker M. (2021)). This makes them difficult to navigate and use for generation of specific sounds,
which is often the case in design projects.

A way for designers to prototype with sound is to engage in sound sketching (Delle Monache S., Rochesso D., (2020)
when doing so designers may use experiential qualities of the sound such as 'warm' or '‘encouraging' to describe and
guide their prototypes. However, available tools such as synthesizers do not offer this 'experiential’ types of input,
instead the user is expected to modulate the digital signal through e.g. rotating a knob in a variety of ways to achieve a
signal that can be interpreted as a 'warm' tone.

Available, designer-friendly, tools for sound prototyping are digital and thus lack in tangibility. According to the theory
of embodied cognition involvement of the body in interaction is essential for cognition as it off-loads information and
simplifies the nature of cognitive processing (Foglia L., Wilson R.A. (2013)). Interactions that correspond to the real
world improve user involement, activate more area of the brain and result (Hartmann B,, et al. (2006)) in a more
intuitive and engaging user experience (Bennett P., O'Modhrain S. (2007)). Preferred way of prototyping would thus be
hands-on and embodied, however, there are no tools available for designers that can facilitate this yet.
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Most commercially available tools for audio design
(synthesizers / sequencers) consist of similar elements.
There a lot of options ranging in complexity, quality and price
however few differences in interaction with the product itself.
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PROBLEM DEFINITION **

Limit and define the scope and solution space of your project to one that is manageable within one Master Graduation Project of 30
EC (= 20 full time weeks or 100 working days) and clearly indicate what issue(s) should be addressed in this project.

ASSIGNMENT **

State in 2 or 3 sentences what you are going to research, design, create and / or generate, that will solve (part of) the issue(s) pointed
out in “problem definition”. Then illustrate this assignment by indicating what kind of solution you expect and / or aim to deliver, for
instance: a product, a product-service combination, a strategy illustrated through product or product-service combination ideas, ... . In
case of a Specialisation and/or Annotation, make sure the assignment reflects this/these.

Design of (intentional) sounds in products is an important part of the process as it shapes the UX along with the
physical properties of the product. However, product designers lack the correct tools that can help them integrate
audio design in their projects. Existing tools are either digital or made for music production which is different than
audio design for products. For examples designers use experiential qualities to communicate about sound and this
type of input is not supported by conventional hardware tools (synthesizers).

Furthermore, existing tools lack in tangibility, digital interfaces more so than the hardware synthesizers. However, even
the hardware synthesizers can be improved when it comes to the interaction since most current interfaces are built
with limiting and counterintuitive types of interfaces. Furthermore, both hardware and software synthesizers are
targeted towards professional users and people with experience in music. This can form an obstacle to designers who
lack said experience or knowledge of digital sound processing.

As a result designers often outsource audio design to external parties, once again detaching audio design from the
overall process. Detaching audio design also means that there are fewer possibilities to prototype with sound, user test
it and iterate it. Since audio design is not as hands on as physical prototyping the possibility of testing a quick and dirty
prototype with sound is smaller. The tools needed for audio design are either digital or need a specific set up to work
(speakers, ampilifiers, audio interfaces). This means that it is also difficult to prototype in the context, co-create and
co-explore together with the user testing participants.

design in their projects.

A way to integrate sound design into the design process of a product is to enable the designers to design with sound
and prototype with it throughout the whole project. According to the theory of embodied cognition this should be
done through physical, embodied interactions. Tangible, action-specific, interactions facilitate better cognition, lower
the cognitive load and overall result in more intuitive user experience.

Creating a physical interface for designers, to help them prototype with sound, could also help enagage participants
during the user tests, as it gives them a space for co-creation and co-explaration. A physical interface could also help to
facilitate rapid prototyping sessions, make the process of iteration more straightforward and let the designers feel
more connected with sound in their products; a quality that often has a lower priority in product design compared to
visual and material properties.

The solution can be found through user research in the context of product design. With the help of existing digital
tools | could design a physical, tangible interface specifically for audio design, based on the theory of embodied
cognition.
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PLANNING AND APPROACH **
Include a Gantt Chart (replace the example below - more examples can be found in Manual 2) that shows the different phases of your
project, deliverables you have in mind, meetings, and how you plan to spend your time. Please note that all activities should fit within

the given net time of 30 EC = 20 full time weeks or 100 working days, and your planning should include a kick-off meeting, mid-term
meeting, green light meeting and graduation ceremony. lllustrate your Gantt Chart by, for instance, explaining your approach, and
please indicate periods of part-time activities and/or periods of not spending time on your graduation project, if any, for instance
because of holidays or parallel activities.

startdate 12 - 10 - 2022 4 - 5 - 2023 end date

Graduation Project - Diana Vardanyan - Gantt Chart
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| have divided the project in 5 parts: 'Exploration’, 'Analysis', 'Ideation’, Conceptualisation' and 'Documentation’.

The structure of exploration, analysis, ideation and conceptualisation are largely based on my experience with
semester-long projects such as Exploring Interactions and UXaD. | have used that experience to make a draft of how
much time | will need for each stage, e.g. I will need time in order to built different variations of the prototype, test it,
iterate it and eventually build a high fidelity prototype that will be used for final user testings and validation.

Furthermore, | have accounted for weekly documentation sessions in order to ensure that | can have a solid base for
the report | will need to deliver at the end. | have also spread out research (from the exploration phase) throughout
multiple phases of the project; as | have learned that iteration in later stages may uncover unexplored problems and
directions.

It is also important to note that | will be working on the graduation project for four days a week and take a day off, to
ensure that | have enough time to take care of my mental and physical health. For the same reason | have included
four weeks of holidays, spread out between different phases of the project to give me time to reflect and come back to
work with a fresh perspective.

Although I prefer to stick to this planning | can also envision that | may need some extra days off later on. | am keeping
my post-graduation plans flexible in case | will need to shift my planning a little bit (e.g. a week). This is a choice | am
making from a practical point of view and | will only shift my planning if there is a real need for it: e.g. if my health /
stress stands in the way of me being able to perform up to the standarts.
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MOTIVATION AND PERSONAL AMBITIONS
Explain why you set up this project, what competences you want to prove and learn. For example: acquired competences from your
MSc programme, the elective semester, extra-curricular activities (etc.) and point out the competences you have yet developed.

Optionally, describe which personal learning ambitions you explicitly want to address in this project, on top of the learning objectives
of the Graduation Project, such as: in depth knowledge a on specific subject, broadening your competences or experimenting with a
specific tool and/or methodology, ... . Stick to no more than five ambitions.

During my studies | felt most enjoyment during the MSc course Exploring Interactions; during which | have done a lot
of user research and designed a solution in form of a physical, interactive, product. I enjoyed the context-mapping part
of the user research and the way | was able to personally involve my target group in the design process, through
interviews, workshops and co-creation sessions.

Throught my graduation project | would like to have a similar kind of hands-on approach and set up a project where |
can explore my context in depth and generate a solution that perfectly fits my target group. | get a lot of energy from
directly interacting with my test participants and building physical prototypes which is why it is important for me that
my project has a physical interface as an outcome and ways of directly testing it with people.

Furthermore | feel very inspired by the theory of embodied cognition and the promise that our interactions with
technology can be improved through engagement of our body and senses. Before | finish my studies | would like to
have an opportunity to explore this theory further and learn how it can be implemented in interaction design.

I would also like to learn more about interactions with physical interfaces in a more general way and generate an
overview for myself of possible interactions and the ways they impact the user experience.

In the end | would like to feel secure in my ability to perform design research for the purpose of designing a
product/solution.

The core (personal) drive behind the project for me is my interest in digital music instruments (synthesizers and
sequencers) and the creative process of composing sound. Within my graduation project | would like to learn more
about these products through desk research, interviews with experts and hands on testing sessions. This experience is
also importan to understand whether | see space for myself as a designer within the world of digital music
instruments; which as | have learned is a small and very niche one.

I would also like to test my ability to scope and define a project, something | have struggled with in the past. | have
developed strategies for myself to stay engaged throughout the process and not feel overwhelmed by all the
possibilities, which have been my pitfalls in the past. | am looking forward to applying said strategies and gain a sense
of security in my ability to manage myself.

Furthermore | also have more practical skills | would like to develop. First of all  would like to invest a part of my time
into building a high fidelity, interactive, prototype. To do this | will need to extend my current knowledge of electronics
such as RaspberryPi and Arduino as well as deepen my coding skills. | would also like to become familiar with softwares
used for audio design such as Supercollider and SonicPi. | enjoy working physically and have tangible outcomes that |
can quickly share and test, building prototypes and exploring electronics will help me stay motivated and engaged
throughout the project.

Lastly a smaller ambition of mine is to make a video documentation of my project, since the core of my project is
sound design | feel like video would best communicate my research, findings and testing sessions.

FINAL COMMENTS
ject brief needs final comments, please add any information you think is relevant.

In case your pro
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In the end I would like to feel secure in my ability to perform design research for the purpose of designing a product/solution. 
The core (personal) drive behind the project for me is my interest in digital music instruments (synthesizers and sequencers) and the creative process of composing sound. Within my graduation project I would like to learn more about these products through desk research, interviews with experts and hands on testing sessions. This experience is also importan to understand whether I see space for myself as a designer within the world of digital music instruments; which as I have learned is a small and very niche one. 
I would also like to test my ability to scope and define a project, something I have struggled with in the past. I have developed strategies for myself to stay engaged throughout the process and not feel overwhelmed by all the possibilities, which have been my pitfalls in the past. I am looking forward to applying said strategies and gain a sense of security in my ability to manage myself. 

Furthermore I also have more practical skills I would like to develop. First of all I would like to invest a part of my time into building a high fidelity, interactive, prototype. To do this I will need to extend my current knowledge of electronics such as RaspberryPi and Arduino as well as deepen my coding skills. I would also like to become familiar with softwares used for audio design such as Supercollider and SonicPi. I enjoy working physically and have tangible outcomes that I can quickly share and test, building prototypes and exploring electronics will help me stay motivated and engaged throughout the project. 
Lastly a smaller ambition of mine is to make a video documentation of my project, since the core of my project is sound design I feel like video would best communicate my research, findings and testing sessions. 
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