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The Salt Shaker: Embodied Interaction in a Digital Synthesis Interface 

The Salt Shaker is a musical instrument / toy built upon ideas of tangible and embodied 

interaction. It uses an accelerometer to encode human shake gestures into digital information, 

thereby translating these gestures into rhythm and humanizing the digital audio synthesis 

process. This has the effect of capturing the imperfect nuances of human movement and also 

makes the instrument approachable and easier to understand. The intention was to create an 

instrument that anyone could pick up and have an immediately engaging experience, regardless 

of their experience level or musical ability. It is an invitation to those who know nothing about 

synthesis and hopefully an inspiration to those who know it well. 

Figure 1 

The Salt Shaker 

 

Note. Most recent iteration of the Salt Shaker. 

Embodied Interaction 

Tangible and embodied interaction form the basis of this project. The advantage of a 

tangible or embodied interface according to Dourish (2013, p.189) is that “it attempts to exploit 
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our physical and spatial skills and to extend interaction into arenas where these skills can be 

brought to bear for smoother and more natural forms of interaction.” Essentially, it uses the 

countless ways we already interact with the physical world to interface directly with the digital 

one. The salt shaker implements embodiment through measuring shake information with an 

accelerometer; the act of shaking is a simple rhythmic gesture that I believe almost anyone can 

grasp fairly easily. It also references already existing percussive instruments (eg:maracas, egg 

shakers) allowing for both the use of already existing skills and the transfer of these skills to its 

analog/traditional counterparts. In these ways, it bridges the digital with the physical. 

The immediacy of the embodied experience 'the Salt Shaker’ provides, enables the 

transfer of inspiration into quick results. This stands in contrast to many of the synthesizers on 

the market. As Eno (1999, para. 3) so eloquently frames it, there is a tendency in electronic 

music equipment that “begins with a design philosophy that equates more options with greater 

freedom.” These options allow for an extreme depth of expressive potential but this complexity 

also creates a barrier to creativity. By creating a simple interface that connects directly to bodily 

movement, there is less of a disconnect between an idea and the realization of that idea. 

Humming out a melody is a great example of how this plays out; the results are so immediate 

you don’t have to think about it. As a bodily movement, a shake gesture has a similar immediacy 

that connects to the user's thoughts and ideas. 

Research Methods 

The research for this project has been largely exploratory and iterative, with making and 

testing taking the lead role. We all have ideas making but as Mäkelä (2007, p.159) frames it, 

“without the artefact, there is just the assumptive theory, which is separated from the actual 
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process of making.” It is through this process of trying to actualize an idea — and the inevitable 

constraints that arise — that we can come to know what something can be in the world. Through 

the process of making and testing, each successive prototype brought forth experiential 

knowledge that was applied to each improved design. For a project centred around embodied 

interaction, this aspect of the design process was particularly important because the articulation 

of an experience has to be uncovered through experimentation. 

Figure 2 

The Salt Shaker Prototype 

 

Note. An early prototype of the Salt Shaker. 

Research 

The shake gesture was implemented early as the foundation for the instrument. All other 

interface components were built around it to enhance the experience. To determine if the shake 

gesture made the instrument more approachable, a number of qualitative tests were done 
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throughout the design process with a variety of participants with varying musical abilities. One 

of my bench marks was that the shaker was immediately fun and engaging to anyone who picked 

it up. Without a doubt, I can say this has been an overwhelming success. I observed all my 

participants light up in surprise and excitement when trying the Salt Shaker for the first time. 

When participants were given the shaker to use on their own, they reported it being fun and 

engaging. Some responses were “I could play with this forever” and “this is so much fun.” 

The shake gesture, while simple, is not intuitive. This word “intuitive” is tossed around a 

lot in design. No design is really intuitive though. Designs that are proclaimed as intuitive are 

built upon learned knowledge or behaviour. What intuitiveness is really describing is people's 

expectations based upon their previous experience and acquired mental models. When first 

handing the salt shaker to anyone without any instructions, often they would hold it in their hand 

and rotate it before having to be told to shake it. Once they understood how it worked, it was 

often quite apparent if the person had some rhythmic knowledge or ability. The size and shape of 

the device itself affords being picked up and shaken. What it is missing though is visibility. A 

device becomes understandable when the possible actions are visible (Norman, 2013). The 

difficulty is showing that it is meant to be shook. I attempted to reference some classic shaker 

shapes in my explorations, but in its current form it is more of an abstraction. This is something 

that needs further exploration. One possible idea is to instruct the user to shake it via the oled 

screen when the device first starts up. 
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Figure 3 

Paper Prototypes 

 

Note. Form explorations for the Salt Shaker. 

While the shaker is immediately fun and engaging, there is still a learning curve. In its 

current iteration, it is difficult to achieve single triggers because of the sensitivity settings of the 

device — even the slightest shake in the opposite direction will trigger another sound. This also 

makes it difficult to be precise with slower rhythms. I am not sure yet if this is something that 

can be overcome with practice. Further iteration and testing must be done, to determine if this is 

a design issue rather than a technique to be learned by the user. On the contrary, while precise, 

minute movements may be a design issue to be explored, the shake gesture allows the instrument 

to be played at a very fast tempo. This, in combination with the human touch adds a quality to 

the sounds generated by that shaker that differentiates it from other synthesizers 

Besides rhythm, the shake gesture also allows for the modulation of other parameters. 

Volume, for instance, is mapped to the velocity of the shake. If the decay time of the volume 

envelopes are lengthened and the envelopes aren’t retriggered, drone-like swells can be achieved 
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that can then be manipulated by the force of the shake. This completely changes the character of 

the instrument, opening up a world of new sonic possibilities with the same gesture. Without 

adding complexity to the interface and instead changing how parameters respond or are mapped, 

a range of types of expressiveness can be achieved. I’ve yet to fully explore the potential for 

mapping velocity to different parameters, but I imagine it could be mapped in ways to affect 

timbre and texture of the sound — opening further expressiveness without adding complexity to 

the interface. 

Beyond the shake, there are other parameters that change and manipulate the sounds, like 

what you might expect from a traditional synthesizer. An issue that arose was the challenge of 

communicating to users both what the device was doing, and what to expect as they manipulated 

parameters. Since the shaker is quite different from commercially produced synthesizers, there 

was some difficulty in deciding how to represent its parameters. Should they reference the terms 

and iconography of the huge, already existent world of synthesizers? Or, should it do it's own 

thing? Synthesizer engineer Tatsuya Takahashi thinks that people should be able to learn from a 

tool that is accessible to them, so that they can continue on to other instruments (Bjørn et al., 

2017). I think this is an important way to frame this design decision. When possible, the design 

decisions being made should allow people to take the knowledge they are learning, then transfer 

and expand upon it. I think this is especially important with a tool like the shaker that aims to 

invite people of all skills into the conversation. 
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Figure 4 

Icon Explorations 

 

Note. Icon exploration for the Salt Shaker parameters. 

 

What this all means 

Electronic musical instruments have a long history of tangible interfaces, given that they 

were first developed as analog circuits existing in physical reality. There has been a migration 

towards digitization over the later decades of the last century with the computer itself becoming 

a totalizing force in the world of music production. All that is needed to make tunes these days is 

a laptop — a shift that has democratized and made expressive potential accessible, but is often 

still trapped behind a screen. There are of course many examples of digital signal processor 

(DSP) based digital synthesizers that exist as physical standalone instruments, though they often 

subscribe to a design paradigm that emulates analog synthesizers. I do not deny the value of this 
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form of interface (I am very fond of it in fact), but the computers and sensors available now offer 

much more potential than what is currently offered. There are also examples of commercially 

produced instruments and controllers that buck this paradigm, but are often trying to closely 

emulate other real world instruments. To some degree this is what the Salt Shaker is attempting 

to do, but only as a point of genesis. 

After witnessing the enjoyment and delight people experienced testing the shaker, I 

believe there is an unfulfilled space for instruments/toys that share its intention and design 

philosophy. There are unexplored avenues for instruments that are simple enough for almost 

anyone to pick up and use that leverage our many already existing real world abilities to interface 

with them. While shaking is a (basic human movement) that acts as a foundation for the shaker, 

acts such as humming, tapping, and clapping could act as the human input for future instruments. 

While simplicity can form the basis for these kinds of interactions, it doesn’t have to limit the 

expressive potential of the instrument. There are many surprising and unsuspecting ways that 

these kinds of interactions can be mapped to produce a range of expressiveness, offering depth to 

the instrument that allows those with experience to also be inspired and get value from the 

experience. 

Conclusion 

I believe this exploratory project has been an overall success in demonstrating the 

untapped potential that exists for tangible and embodied audio synthesis interfaces. I think a lot 

of the success of this type of interface relies on building new models for synthesis, that start with 

the interaction as the foundation, rather than trying to apply it to already existing models. There 

is much more room for improvement to the Salt Shaker, from the nuanced details of the shake 
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gesture, to how it is mapped and how it triggers sounds. Moving forward, I would like to explore 

these details further and build new modes that change the quality of the expressiveness (rainstick 

mode?), but still retain the core gesture of shaking or orienting the instrument in space. I would 

like to take the lessons learned from this project and apply them to building other instruments of 

a similar nature. Instruments that use simple embodied gestures with audio synthesis purpose 

built to support them. 
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