
SWARINGS
Exploring Expressive Freedom through Ring-Based Musical Interaction

Project Overview
Introduces a new musical interface with a ring-based MIDI 
controller that transforms traditional instrumental 
interaction through intuitive sliding and rotational 
movements. The user can interact with the notes in three 
dimensions to produce sound.

To familiarize ourself with electronics 
through exploring MIDI instruments !

It began like this...

So we looked at different ways a user could 
explore the various parameters of sound.

Sound is everywhere...

While exploring we simply played with a 
bangle stand and found it interesting in the 
context of sound manipulation...BANGLE

STAND
What if each bangle had a note?
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Sliding of the ring manipulates 
the volume of the note VOLUME

Maybe rotation can manipulate 
pitch ?
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OTHER MIDI INSTRUMENTS

The Seaboard features a continuous, pressure-sensitive 
"keywave" surface that supports five dimensions of touch—
Strike, Glide, Slide, Press, and Lift—enabling players to perform 
expressive gestures like vibrato, swells, and pitch bends more 
naturally than traditional keyboards

ROLI SEABOARD

The glass harmonica is a unique friction-based instrument 
composed of graduated glass bowls mounted on a spindle; 
as the bowls rotate and are touched with moistened fingers, 
they produce ethereal, flute-like tones through vibrations

Glass Harmonica

PROTOTYPE 1

How we went about it...

We explored sensors like accelerometer, 
gyroscope, potentiometer to create the 
concept.

However, creating multiple rings with 
these similar circuit. + -

The use of joystick to control rings seemed promising. It 
restricts the movement of the rings drastically from the 
imagined concept 

Interconnection between ring and joystick

Modeled a possible connection 
between the ring and the 
central stem. For the sake of the 
model we used a pedal to see 
the movements. And soon we 
understood a problem where 
the rings kept touching the 
pipes when it was sliding and 
rotating. 

This is because the bending angle is too less and also the direct 
connection of the ring to the joystick using just a stick will cause the 
rings to touch the pipe instead of floating.

The joystick connects to the rings, which 
are used as the medium to mark the  
movement of the rings and manipulate 
the dynamics of sound. It is placed on a 
linear  support to keep it balanced. A 
pipe of appropriate radius is chosen so 
that there is  enough displacement 
range for the users to experience.

However, for the first prototype we went 
with the approach simply to test the 
interface .

We laid down the base stem with the 
joysticks and decided to put eight rings 
to capture a chord.

Carving out the pipe...

Its ready! We chose to use a ring thats 
more than 10 cm in diameter from the 
central pipe.

Marking the areas to be cut

Copper tape where we will interact with 
the rings and it will behave as a touch 
sensor

We wanted to create a 
stand that reminded us of 
a music symbol, since its a 
first prototype we made it 
almost close to our vision.

OUTPUT

PROS CONS

Users are able to play with 
multiple parameters of 
sound and creating unique 
sounds with a single hand. 

Limitation in the notes to 
play favourite songs.

The ring touches the pipe 
which takes away from the 
experience.

There is a lag between the 
sound and touch.

Modulation was an option 
we were debating to put.


SKEUMORPHISM
PHISM

A quick review from a few users 
made us realize how they correlate 
the instrument with a piano and 
approached the order of notes 
accordingly. This made use see 
how the second prototype should 
go.

So we start over...

Hindge placed midway for 
linear motion of the ring 
and to prevent it from 
touching the pipe.

RING TO JOYSTICK CONNECTION

THE DIMENSIONS

While earlier Volume was 
manipulated using horizontal 
motion of the rings now its 
pitch bend.

Now Modulation is manipulated 
using the rotation of the ring 
instead of pitch bend.

PITCHBEND
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Reduced the 
diameter of the pipe 
for the sharp notes.

NOW TO GET DIRTY

Spray painting rings in black 

Making the stand

After 9 hours...finally...

Making the pipe

TECHNICALITY
The circuit is all kept in the 
hollow pipe.

PROTOTYPE 2 OUTPUT

RESEARCH QUESTION

PROBING ?How does the ring-based interaction of Swarings, 
enhance freedom of musical control for creative 
exploration in music?

How effectively does the instrument support users’ 
expressive intentions and and match their anticipated 
actions during musical interaction? ....
I)   First Reactions – How do users react when first introduced to the glove?  

II)  Learning Curve – How long does it take to understand how to use it?  

III) Hand Interactions – Do they struggle to find the correct hand posture?  

IV) Rhythm Accuracy – Are they able to maintain the rhythmic cycle correctly?  

V) Physical Movements – Are they using too much or too little force while 
playing?  

VI)  Latency Issues – Do they notice a delay between touch and sound output?  

VII) Engagement Level – Are they enjoying the experience, feeling frustrated, or 
finding it useful?  

 VIII) Performance Adaptation – Can trained musicians seamlessly use it while 
practicing?


SEMI -STRUCTURED INTERVIEW

1.1. Warm-Up & Background Questions

What is your musical background (if any)?
What instruments have you played before 
if any?

Have you ever used a Digital Musical 
Instrument (DMI) before? If yes, which 
ones?

What genre(s) of music do you usually 
play or enjoy?

Do you create music professionally, as a 
hobby, or not at all?

Have you used motion-based or gesture-
based instruments before? If so, which 
ones?

1.2. First Impressions & Usability

When you first used Swarings, how did you 
expect the ring movements to affect the 
music? Did it work the way you thought it 
would?

How did you feel when you first used the 
instrument and was there any change in 
your feeling as you gradually became 
accustomed to it?

How did you figure out how to control 
pitch b end and moduation?

How easy was it to produce the sounds 
you intended?

1.3. Expressiveness & Musical Potential

Do you feel this instrument allows for 
expressive performance? Why or why 
not?

Could you achieve subtle variations 
in pitch and dynamics, or was it 
difficult to control?

Compared to a traditional 
instrument, do you feel in control of 
expression?

Would you be interested in using this 
instrument in a live performance?

1.4. Challenges & Limitations

Did you experience any moments of 
frustration while playing? If so, when 
and why?

How intuitive do you find the ring 
gestures for controlling the music? 
What felt natural or surprising to you?

Did you find it difficult to coordinate 
pitch and velocity simultaneously?

Would you change anything about 
how pitch and velocity are 
controlled?

1.5. Learning Curve & Adaptability

If a beginner were to play this 
instrument, how difficult do 
you think it would be for them?

Do you think prior music 
experience helped you adapt 
to this instrument?

Would you recommend this 
instrument to someone new to 
music? Why or why not?

1.6. Future Use & Recommendations


If you could modify this 

instrument, what features would 

you add or remove?


What types of musical genres do 

you think this instrument is best 

suited for?


Who do you think this ring-based 

instrument is best suited for, and 

why?


USABILITY TEST & THEMES
Qualitative observation involved one participant, one researcher actively facilitating the session, and a 
few researchers conducting passive observation. During the session, the user was first instructed to 
explore the instrument independently. After a while, the researcher provided a detailed explanation of the 
instrument's features. The researcher also changed the instrument's tone at regular intervals. The sounds 
used included Indian Bansuri, Studio Piano, Airways, and Pursuit. Initially, observations were conducted 
without enabling expressive features such as pitch bend and modulation. These expressive elements 
were introduced after a few initial interaction trials with the Swarings. Each observation session lasted 
between 8 to 15 minutes, and video recordings were used for further qualitative analysis.

RESULTS
Intuitive gestural control and challenges in precision, layout, and learning curve. Users appreciated its tactile 
feedback and multi-dimensional interaction, making it well-suited for electronic and experimental music. 
However, accidental inputs, restrictive spacing, and the 12-note limitation affected playability and musical 
flexibility. While its unique design encouraged creative exploration, some gestures were underutilized, and 
beginners needed time to adapt. The instrument’s strengths lie in its immersive, hands-on control, allowing for 
nuanced sound manipulation through pitch bending and modulation. Its design fosters improvisation, making 
it an engaging alternative to traditional MIDI controllers. However, oversensitivity, layout constraints, and a fixed 
note range limit its broader usability, particularly for structured melodies and live solo performances. Though 
the instrument was designed for solo performance and interaction, due to the affordances it offers, we were 
able to enable collaborative performance with two users at a time.

FUTURE SCOPE

Future improvements should focus on refining sensitivity settings, optimizing spacing, and expanding 
musical flexibility. Customizable tuning, guided learning tools, and ergonomic adjustments could enhance 
accessibility and performance readiness. With these refinements, the instrument has strong potential as 
both an expressive tool for experimental musicians and a practical option for live performances.

Beyond the application of performance arts, this instrument also has the potential for application as a 
crafting device in sound design. It can be used by sound engineers and Foley artists to craft their sounds. 
Its tactile interface could enhance interactive installations, VR/AR experiences, and game audio, offering 
dynamic sound manipulation. With further development, it could be a versatile tool for musicians and 
audio professionals.


