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Abstract : Synesthesia is a perceptual experience in which stimuli presented through one modality will
spontaneously evoke sensations in an unrelated modality. The fact that synesthetes® are experiencing
the world in a way that we can’t even comprehend, and this fact became the driving for for me to
take a step in creating one such ‘Aural - Visual interface? . The sounds we hear tell us a lot about our
surroundings. When | close my eyes, | can imagine the scene based on those sounds. The dynamic
relationships among sight, hearing, and imagination is what led many artists, designers, and even
scientists who want to visualize music or sound. In history, Music notation or musical notation is any
system used to visually represent aurally perceived music through the use of written, printed, or other
symbols, including ancient symbols or modern musical symbols. In the 1950s progressive composers
broke from the 5-line music staff to experiment with new, more expressive forms of graphic music
notation. The study reveals my process going about sound and it’s different attributes and how it can
be juxtaposed with typographic element to create promising results. This study is one step closer
towards future of interactive visualisation techniques. | worked with different techniques to recreate a
typography that could be triggered by typography. | worked with visual programming tool to create a
interface that results in a interface that is live fed with audio input.

1 People who report a lifelong history of such experiences are known as synesthetes.
2 Interfaces which are driven by sound to produce visual imagery.
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Introduction

Introduction

As a visual designer, | am very fond of typeface design and typography. therefore, when | began to
think about my project, | wanted to explore typeface design together with synesthesia. | wanted to
explore the relationship sound and typography. Synaesthesia struck a chord practically.

| did a lot of research before | began my thesis project. There are so many artists, designers, and even
scientists who want to visualize music or sound. In history, Music notation or musical notation is any
system used to visually represent aurally perceived music through the use of written, printed, or other
symbols, including ancient symbols or modern musical symbols. In the 1950s progressive composers
broke from the 5-line music staff to experiment with new, more expressive forms of graphic music
notation.

Daniel Reed of Sheffield, UK, has used metal cymatics plates to create a series of cymatics images of
piano notes. Of his project, Daniel says: “I used cymatics as the inspiration and basis to form each
square (note). | did this by using an amplifier and putting paper with salt on top, | played each note

on the piano and when the salt vibrated it moved the crystals and in some cases settled and formed
patterns. | used some artistic licence when constructing the images and plotted the shapes by studying
how the crystals moved. | then converted the formations into the vector images.” “Each note or sound
has a frequency and Hz value, specific equipment allowed me to play each note into a plate which
vibrated. In order to get a visible pattern, sand is poured on top of the plate, when the note is played
the sand settles and forms the shapes...”

| was inspired by the method he created and wondered if | could create a new visual system.
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Problem Statement

Problem Statement

Synesthetes have a intertwined sense, they percieve the world in a way that no one could, the can see
sound, taste words and the experience that they might be having is something out of the world, what
if we there is a system that could make us visualise sound and what if typography could be a domain
of it.
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Aims and Objectives of this project

Aims of This Project

Aim of this project to experiment with different processes to find out a relation to fuse the aspect of
sound , emotion and typography together.

Objectives of This Project

| choose this project at very first stage of our project presentation, with definite goals in mind.
1. To Research the attributes related to sound and study different types of cymatic images.
2. Experiment with different processes that works with sound and typography.

3. To create an interface that is procedural and at the same time uses realtime inputs.
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Literature Review

Literature Review

Synesthesia

Synesthesia is a condition present in 2%—4% of the population in which a sensory stimulus presented
to one modality elicits concurrent sensations in additional modalities. Synesthesia can theoretically
bind any two senses, but research has largely focused on two of the most common variants in which
auditory tones and achromatic (colorless) numbers produce vivid and perceptually salient colors. The
specificity of these evoked colors remains stable over time within any given individual. but the same
tone or grapheme doesn’t necessarily evoke the same color in different people. Synesthesia has been
of interest to scientists for nearly 200 years, and while familial linkage analyses show a strong genetic
component, the precise genes involved and reasons why synesthesia has been conserved in the
population remain unsolved mysteries.

In greek “synth” means together and “ethesia” means perception which suggest combined perception.

Source : ratatouille

Remy from ratatoullie might have synesthesia as he has confused the sense of taste with sight.
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Literature Review

Aural visual interface

Synesthesia intrigued me to dive deep, that phenomenon ignited the spark for me to get into into this
project. A phenomenon where our Auditory response could trigger how we visually percieve things.
And what if typography can be a domain of it. With this concept my aim of this project to experiment
with different processes to find out a relation to fuse the aspect of sound , emotion and typography
together.

®

Figure 1: lllustration for Aural to visual interface which have typography as a domain.
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Literature Review

Visual Rhetoric

Drawing on techniques from semiotics and rhetorical analysis, visual rhetoric examines the structure
of an image, and the consequent persuasive effects on an audience.! Visual rhetoric is the art of
effective communication through images, typography, and texts. Visual rhetoric encompasses the skill
of visual literacy and the ability to analyze images for their form and meaning?. Visual rhetoric, in a
nutshell, refers to how we are persuaded by the things we see. Rhetoric (particularly in politics) often
refers to language, whether written or oral, that is used strategically to persuade people to believe or
act in certain way. When people talk about visual rhetoric, you might be inclined to think that they are
referring to the way images are manipulated to skew the way we perceive things. But visual rhetoric is
so much more than image manipulation. In fact, visual rhetoric refers to how we interpret and make
meaning out of anything we see.?

Typography can be visually Rhetorical , with use of Proper weights Styles to express emotions. With

artistic expressions you could choose certain characterstics of typefaces to convey certain message, it
need not neccessarily be a image that gives the whole context.

GET OUT et OQut

We can mark out different personalities, levels of formality. Also with such examples we would end up
immitating by reciting it with the overlaying rhetorical concepts.

1  https://owl.purdue.edu/owl/general_writing/visual_rhetoric/visual_rhetoric/visual_rheto-ric_text_elements.
html

2 https://en.wikipedia.org/wiki/Visual_rhetoric

3 https://thevisualcommunicationguy.com/2014/02/13/what-is-visual-rhetoric/
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Literature Review

Bouba / Kiki effect

The bouba/kiki effect is a non-arbitrary mapping between speech sounds and the visual shape of
objects. The nature of the connections that exist between sensory and motor areas of the brain. For
example, the visual shape of the object - either round or spiky - is linked to the shape that our lips
make when we say that corresponding word.

The kiki-bouba test, or kiki / bouba effect, is a test in psychology that examines a person’s association
between certain sounds in language and types of shapes. In the kiki bouba test, a subject may be
shown two irregular, abstract shapes. Usually, the shapes are shown in monochrome, either gray

or black. One of these shapes has sharp, spiky corners, while the other has more rounded, curved
shapes. Then, the subject would be asked which shape was named “kiki” and which shape was named
“bouba.” These nonsense names were chosen since they are likely words that no subject has seen
before, and therefore do not have any other associations with round or jagged shapes.

More than 95% of the subjects agreed that the jagged shape was named kiki, while the rounded shape
was named bouba. This phenomenon was initially observed across two different groups, American
undergraduates and native Tamil speakers in India. This experiment was put together by Vilayanur S.
Ramachandran and Edward Hubbard in 2001. In their interpretation of the results, the shape of the
figure most closely mimics the shape of the mouth. In “kiki,” the closeness of the tongue with the roof
of the mouth is a smaller, sharper shape, while “bouba” requires a very open shape with the tongue
dropped low.!

Figure 2: Bouba and kiki effect.

1 https://brainstuff.org/blog/what-is-the-kiki-bouba-test
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Literature Review

Emotional Mapping

Typography has a complex relationship with emotion. Emotion from any typographic experience is

a complex system of the person’s prior cultural context, their environment, formal design principles
and psychology. How do i create a typography which would react to audio but then also have
overlaying aspects which would trigger us emotionally too? also being culturally relevant. While
visual communication is widely beholden to culture, some universal communication patterns exist.
Phenomenon like the Bouba/kiki effect show that the majority of people associate particular shapes
with sounds. Application of these patterns has been demonstrated in work like Philippa Mothersill’s
Emotive Modeler *which provides designers with a tool to create informed 3D forms communicating
specific emotions.?

The process of mapping the emotions can be done by analysing the shapes and placing them in
different quadrants, this process is inspired from the Phillippa Mothersill’'s emotive modeler.
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Figure 2: emotive modeler
1 https://emotivemodeler.media.mit.edu/
2 https://www.aetherpoint.com/blogpost/typographic-emotions/
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Case Study

Look / Hear by Ren Zheang

“ Look/Hear explores the relation between scenes and soundscapes, looking and Hearing. A system of
Aural and Visual signals generates shifting typographic forms and triggers associations about people

and environment.”?

Context

Purpose

Inspiration

Applicability

Methedology

Tools Used

Interactive Exibition Platform

“| wanted to explore typeface design together with synesthesia. |
wanted to explore the relationship between scenes and soundscapes,
looking and hearing. “

Cymatic Images / Synaesthesia

This project still has a lot of possibilities to explore, not just the shapes
but also the color and texture of the letters.

1. Analysing different attributes of Cymatic Images.
2. Recording Different Sounds from the city.
3. Manipulated shapes through sound.

Cinema 4D

1 http://thesis2016.micadesign.org/ran/essay.html|

Pg 12

Synesthetes Type



Case study
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Case Study

Sound meets Type by Hakon Mayer Stensholt

Stensholt created Sound meets Type to allow users to run type through various filters and customize
the effect of an algorithm that translates sound into a 3-D typeface.

Sound Meets Type is a software which can produce typeface w.r.t the sound input and later could be
downloaded.?

Context Contemporary and Technological

Purpose Exploring the form giving qualities of sound as input for a new typogra-
phy.

Inspiration Generative Systems

Applicability A typeface generator Responding to attributes of sound.

Methedology 1. Creating a interface for A 3d audio reactive typeface design

2. Integrating sound attributes as a deformer.
3. Providing different filters to further customise the type.

Tools Used N/A

1 https.//cargocollective.com/hakonstensholt/Sound-meets-Type
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Case study

Source : https://cargocollective.com/hakonstensholt/Sound-meets-Type

Source : https://cargocollective.com/hakonstensholt/Sound-meets-Type
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Case Study

Emotive Modeler by Phillipa, Michael MIT Media Labs

The EmotiveModeler is a semantically-driven CAD tool that aims to make this early design phase
more intuitive, by using expressive words as an input to generate designs whose forms convey the
associated emotive character.!

Context Contemporary and Technological

Purpose To create a tool which could ease designers to overlay emotion to an
existing product.

Inspiration Natural emotional reaction to shape.

Applicability this tool eases designer in transforming abstract ideas into concrete
geometric forms that communicated emotive character easier for both
novices and experts.

Methedology 1. Understanding Product Semantics.
2. Mapping of different shapes w.r.t emotions
3. Created a CAD tool by incorporating user mappings .

Tools Used Rhino/Python Plugins

1 https.//emotivemodeler.media.mit.edu/
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Case study

EMOTIVE FORM DESIGN TAXONOMY FOR EIGHT PRIMARY
EMOTIONS

et 5
FORM, R L U‘c_;i?‘“\

SMOOTHNES?

Source : https://emotivemodeler.media.mit.edu/

Source : https://emotivemodeler.media.mit.edu/
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Methedology

Sound Attributes

Sound has five attributes such as amplitude, wavelength, frequency, time - period, velocity or speed. It
clearly means that any manipulation with sound would require tweaking in following characterstics.
Our brain has kind of associated frequencies with the particular sounds that we experience around us
and we tend to make sense of sound around us.

Mapping of different types of sounds with different types of frequency is very extensive, even our
brain has made such associations also there is precise mapping of different frequencies.

Female
Voice
Male Voice
Fequency 20 30 40 50 200 300 400500 1k 2k 3k 4k 5k 10k 20k

Figure 3 : lllustrated frequgency range
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Methedology

Shape associations

Okay, so there were two ways how i could work with sound frequencies and typography,
1. Either manipulate the form of typography according to the sound frequency. fig(4)

2. Literally construct typography out of shapes that would i be associating with sound
frequencies. fig(5)

fig (4) fig (5)
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Methedology

Exploration one

Sound has five attributes such as amplitude, wavelength, frequency, time - period, velocity or speed. It
clearly means that any manipulation with sound would require tweaking in following characterstics.
Our brain has kind of associated frequencies with the particular sounds that we experience around us
and we tend to make sense of sound around us.

Mapping of different types of sounds with different types of frequency is very extensive, even our
brain has made such associations also there is precise mapping of different frequencies.
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Methedology

Type Matrix

Now that i have assigned frequencies with respective shapes now the question arises how i would
makeout a realation of these shapes with typography? Answer lied in 8 bit Arcade game fonts, where
letters are made in 8x8 matrices, all i had to do is to modify the font in 16x16 matrix.

o000 |O | T[T |1 |11 1]1 0|0
o000 |O | T[T |1 |11 1]1 0|0
ojoft1|1/1{17|{0/0/0|1]|1/1]1/0]0
ojoj1/1/1|1|o/0/l0/1]|1]1]1/0]0
1/1{1]1,0(0|0|O0O|O|O|O|1T|T]1]1
1/1|1|1]0o(0|lO0|O|O|O|O |1 |1 1]1
1/1{1]1]0]0/0|0|0 0|0 1|1][1]1
11/1]1]0]/0/0/0/0|0 0 1|1|1]|1
(I T T O I O B A I O |
T 1|1ttt fr|1{1]{1]1{1[1|1]1
1/1{1]1,0(0|0|O0O|O|O|O|1T|T]1]1
1/1|1|1]0of0|lO0|O|O|O|O |1 |1 1]1
1/1(1][1]0[0/0|0|0 0|0 1|1]1]1
1/1/1]1]0]/0/0/0 0|0 0 1|1|1]|1
1/1|1|1]0of0|lO0|O|O|O|O |1 |1 1]1

Letters manipulated in grid 16x16 Assigning each matrix with a shape
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Methedology
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Methedology

Figure 6 ; Frequency of treble sounds is surely considered as the high frequency sound, the shape of resulting
typography came out to be octahedron beause of the average frequency highr than 1000 hz.

SOLIMND

Figure 8 : The voiced speech of a typical adult male will have a fundamental frequency from 85 to 180 Hz , the
shape of resulting typography came out to be made up of spheres because of the average frequency lower than
250 hz.
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Methedology

Figure 7 : Frequency band width of Bass sounds is very low , the shape of resulting typography came out to be
made up of spheres because of the average frequency lower than 250 hz.

You can check out few iterations too.

Female Voice Frequency Spectrum
https.//www.dropbox.com/s/7tnavjjvm5on6et/Female %20 https://www.dropbox.com/s/is18ykevpxbgtix/Fre-
Voice.mp4?2dI=0 quency%20Spectrum.mp4?2dl=0
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Methedology

Exploration two

So, | extruded shapes from the Tyepface and subdivided it and gave ita displacer which would
moudulate its shape according to sound, but had to deal with lil bit of noding.

| edited and created some iteration using nodes that could help me with generating or modulating the
surface, so i did. That resultant in a output which was not that promising than the first one, but still
the whole idea lacks the ability to be live in nature.

ange Mappe:

Matrix2Vectors

ector2Real
X Result
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Methedology

Emotive taxonomy

Emotion taxonomy or classification, the means by which one may distinguish or contrast one emotion
from another, is a contested issue in emotion research and in affective science. And there are around
156 types of emotions that human can express, but for sake of mapping typeface i chose few emotions
and then mapped the typefaces with these emotions.

Fear

Surprise

High Frequency

Positive Joy

Disgust

Low energy

Sad- Trust

Anticipation
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Methedology

Different font weights
Each letter can have alternates in each weights, that would give us total freedom of your choice.

nger
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Methedology
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Methedology

Live interface.

| used Visual programing tool to create a realtime procedural imagary which is yet interactive and also
uses the real time voice as input to manipulate surface with respect to frequency spectrum.

With very superficial understanding of programming language and different technique i could create a
result which is yet very limited.
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Methedology

Letter S
Base Font - Futura Bold
Speech sound - ‘S’

Word Hey :
Base Font - Joker
Speech sound - ‘hey

Synesthetes Type

Pg 31



g
2
%)
)
+~
[\S)
<
+~
[
[\9)
N
A

Methedology




Synesthetes Type
Pg 33



Conclusions and Learnings

Conclusions and Learnings

This project is result of experimentation with the existing 3d and visual programming tools

available, tools can marely be the limitation in regards to this project. With better understanding of
programming this project can explore newer realms. Again, pointing out the hypothesis, this certainly
could be a tool to understand emotions overlayed on typography for people with hearing impairment.
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