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INTRODUCTION GENERAL CHALLENGE

Tangible interaction in human-computer 
interaction (HCI) emphasizes the use of 
physical objects and environments as 
interfaces, allowing users to engage 
naturally through direct manipulation and 
sensory experience. This approach aims 
to bridge the gap between the digital and 
physical worlds by leveraging material 
qualities and embodied interaction to 
create more intuitive and meaningful user 
experiences.

Minimal interfaces focus on reducing 
visual and cognitive clutter by limiting 
interface elements to only the essential 
information and controls. This minimalist 
design principle enhances usability by 
emphasizing clarity, simplicity, and ease 
of interaction, helping users to focus 
attention on primary tasks without 
distraction.

Motion and touch play crucial roles in 
communication within HCI. Motion, such 
as gestures and dynamic animations, 
provides important visual feedback and 
guides user attention, enhancing the 
intuitiveness and responsiveness of 
interfaces. Touch, as a fundamental 
channel of non-verbal human 
communication, conveys emotional and 
social information, making interactions 
more engaging and effective. 

Incorporating motion and touch in HCI 
supports natural, embodied forms of 
communication, enabling interfaces to 
connect with users on a sensory and 
affective level.

The interaction paradigm explored in this 
project draws from piezo-resistive touch 
sensing and the metaphor of hair-like 
interfaces, enabling delicate gestures 
such as stroking, twirling, and hovering to 
be interpreted as intentional input. These 
interactions represent a shift toward ultra-
lightweight, near-zero-force tangible 
communication. Though this was not 
practically used in the device itself.

Tangible interaction systems often 
struggle to balance sensitivity and 
reliability in touch-based inputs. While 
capacitive and resistive sensing afford 
nuanced gestures, they are highly 
susceptible to environmental noise, 
unintentional contact, and inconsistent 
signal fidelity. Generating output that 
matches the tactility of such input, 
without breaking the illusion of 
seamlessness, remains a core design 
challenge.

In practice, the ultra-lightweight nature of 
feathers posed a technical constraint, 
failing to register on the load cell without 
added material. The design also faced 
iterative setbacks, including misaligned 
servo linkages, inaccurate tube fittings, 
and fragile 3D prints. Achieving 
synchronous integration of input, 
addressing, and output mechanisms 
within a compact physical form required 
constant adaptation and hands-on 
calibration.

Together, these elements contribute to 
designing human-centered interfaces that 
are expressive, efficient, and socially 
attuned.
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RELATED WORK

The project also takes 
inspiration from Rebecca 
Horn’s performative 
sculptural works, 
particularly her kinetic 
installations have long 
explored the poetic 
potential of subtle 
mechanical motion. In 
particular, works like 
Raven’s Choice (2009–
2014) and Zen of Raven – 
Federskulptur demonstrate 
how feathers and fragile 
materials can evoke both 
calm and tension through 
slow, rhythmic activation. 
These wall-mounted and 
vitrine-contained pieces 
inspired the form and 
motion logic behind my 
own feather-based 
interface.

iNTERACTION PARADIGMS

This project builds on the 
principles of Calm 
Technology and Tangible 
User Interfaces (TUIs). It 
explores interaction models 
that reduce cognitive and 
physical effort, situating 
technology at the 
periphery of attention. 
Instead of tapping or 
swiping screens, users 
engage through lightweight 
gestures such as inserting 
a feather, touching a 
spring, or placing a paper 
cup. These gestures 
translate into symbolic 
data: message 
composition, addressing, 
and emotional intensity.

Closely related is the Zero-
UI paradigm, which moves 
away from screen-based or 
graphical interfaces, 
instead enabling interaction 
through natural modalities 
such as gesture, proximity, 
voice, or material-based 
sensing. These frameworks 
are particularly relevant in 
the context of tangible and 
ambient computing, where 
devices like the feather 
interface aim to blend 
seamlessly into the 
environment while enabling 
expressive communication 
through subtle physical 
interactions.

The device also fits within 
research on embodied 
interaction, where 
computing systems are 
grounded in physical 
experience. Here, symbolic 
actions (like stroking a 
feather) and culturally 
meaningful metaphors (like 
a peacock’s dance) are 
transformed into 
computational input and 
output. The result is a 
hybrid system that blends 
poetic expression, cultural 
semiotics, and networked 
interactivity.

Scrapbook of 
Rebecca Horn’s 
works
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DESIGN PROCESS

The final design of MudraMor emerged as 
a compact, all-in-one feather-based 
communication interface that enables 
message input, reception, and modulation 
of intensity within a single, portable 
device. This unification was motivated by 
the need for simplicity, mobility, and 
seamless embodied interaction. The goal 
was to move beyond distributed systems 
and instead create an intuitive, tangible 
object where every part of the message 
cycle that is, sending, receiving, and 
configuring is physically embedded.

Deeply inspired by the peacock, a bird 
revered in Indian culture and close to my 
childhood memories, the design draws on 
the peacock’s majestic feather fan as a 
metaphor for expression and gesture. This 
symbolic reference motivated both the 
physical form and the motion logic of the 
device.

How we started How we finished
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This project was part of “The Zoo” course wherein 8 other students built devices that 
we formed a ESP-NOW network with. each device could interact with the other by 
calling its address (Device #) through their own interaction method, i.e., tapping a 
drum, weighing stone, pulling strings, putting pressure, balancing yourself on a board 
and so on.

This diagram showcases the 
multiple one-to-one (device 

to device), one-to-many 
(universal messages) that 

were potentially possible in 
this network resulting in a 

beautiful cacophony of 
messages across the board. 

Multiple one-to-one 
interaction simultaneously 

were possible. 

Each device had its own 
mechanism for setting the 

message intensity or content 
of the message.
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how mudramor works

sending a message

Receiving a message

Select Recipient

Count paper cups = Recipient Device #

Set Intensity

# of Spring Pockets Completed 
= Message Intensity

Send Message

Stroke feather or blow on it lightly to 
complete circuit (Send!)

Sender Directs a Message 
to my Device

Checks servo receiver module

Wireless Signal Received

# of Spring Pockets Completed 
= Message Intensity

Swish Motion

Feathers fan out (based on intensity), 
2 servo motors rotate in opposite 
directions, here, it is full intensity.
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I ideated and presented 
3 potential concepts for 
my device, we ended 
going with MudraMor 
after a series of 
discussions in-class 
and one-on-one.



I created a 3D model of my proof of 
concept of MudraMor after doing a 
crash course in Fusion360

I made 2D measurements for laser 
cutting on Fusion360 for my device.

I used our laser cutting device with 
assistance from Hannes for the 
device.



I procured wooden 
planks for the body of 
my device, 
measurements were 
inaccurate so i used a 
sawing tool at our lab to 
make it even.

I started testing ESP-NOW 
module to understand it better.

At this point, homework and classwork had 
blended into one together. Hannes and I finished 
this prototype before Summaery25 started.
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