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“CIRCLES” — AN EXPERIMENTAL APPROACH TO FILM MUSIC
COMPOSITION THROUGH SONIFICATION OF MOVING IMAGES

Index:

Abstract & Introduction:
e Abstract & Introduction.pdf

Part I Preliminary Work:

The following material shows the preliminary stages of music composition and technological
development that led to the creation of several Max/MSP, Logic, and Ableton Live patches. Those
patches represent the tools for the music composition process of the feature-length documentary
“Circles”. The following videos have an artistic value and they are not designed only for a
methodological purpose: their scope is indeed to create a pleasant and functional musical score in
support of the visual content while exploring new technological approaches to film scoring and film
composition. The main two patches are called “Centroid Blobs” and “Pixel Mosaic” and are
presented in this work in different variations and configurations.

- Iceland (Centroid Blobs - 4x4 Pixels @Luma)
e Introduction.docx
e Jceland (4x4 Pixels (@Luma) Rendered.mov

- Pixel Mosaic - Additive Ioscbank — Demos

Introduction.docx

Pixel Mosaic Test - Fireworks Demo - Additive Ioscbank - Harmony Change.mov
Pixel Mosaic Test - Fish Demo - Additive Ioscbank.mov

Pixel Mosaic Test - Fish Demo - Additive Ioscbank + Melody.mov

Pixel Mosaic Test - Additive Ioscbank - Single Square Moving.mov

Pixel Mosaic Test - Blender Simulation.mov

Pixel Mosaic - Additive Ioscbank - Ableton.mp4

- Centroid Tracking - Wind Sonification
e Introduction.docx
o Centroid Tracking - Wind Sonification.mov

- Clouds (Centroid Blobs - 10X) C Major

Introduction.docx

Clouds (Centroid Blobs - 10X) C Major (Rendered).mov
Clouds (Centroid Blobs - 10X) C Major.mp3

Clouds (Centroid Blobs - 10X) Live Presentation Part 1.mp4
Clouds (Centroid Blobs - 10X) Live Presentation Part 2.mp4
Clouds (Centroid Blobs - 32X) C Major.maxpat patch
Clouds (Centroid Blobs - 10X) C Major (Ableton Project)



https://drive.google.com/file/d/1SP7N8FhMdd4FCndwI2nLw-2lhzz6PkEZ/view?usp=sharing
https://docs.google.com/document/d/1884dOjfVUzrijEA3cLD2zmho19vCm0-6/edit?usp=sharing&ouid=113749800008782126380&rtpof=true&sd=true
https://drive.google.com/file/d/1H11y_b_mUIhHXB2CIY1vUsPXI7BnncqD/view?usp=sharing
https://docs.google.com/document/d/1k2t7J3-eHQyIh6jxWXjsPyJMKkW0GqVT/edit?usp=sharing&ouid=113749800008782126380&rtpof=true&sd=true
https://drive.google.com/file/d/1Ti14sX3Rd2CXLL1nCYbIs1v7U7nlbIGu/view?usp=sharing
https://drive.google.com/file/d/1X6Bm5q2CEkseHU1SWBDiVgTx0oBC4ebq/view?usp=sharing
https://drive.google.com/file/d/1L85EJ_eCBvnhU94JoeqyUNM_O0z8Q4ON/view?usp=sharing
https://drive.google.com/file/d/1jL1pMK1t1trX9Abh55HQ83yZZe32RsS8/view?usp=sharing
https://drive.google.com/file/d/1WMhEpKv9tUlnKj4tHtPNbdep565wGcMZ/view?usp=sharing
https://drive.google.com/file/d/1IFU1TkTCD-c7D9xbGZDzszzy84nE-8RB/view?usp=sharing
https://docs.google.com/document/d/1aqCSIcLwbqLP16F6NOD8VsdLiIhldCF_/edit?usp=sharing&ouid=113749800008782126380&rtpof=true&sd=true
https://drive.google.com/file/d/1Byn52qyh23dghtJDiviBD_bLfIYwreut/view?usp=sharing
https://docs.google.com/document/d/1rQsoEh9iQZi-QxVifuO07k9TOM4p_M6R/edit?usp=sharing&ouid=113749800008782126380&rtpof=true&sd=true
https://drive.google.com/file/d/1_nlcmNGrBPV8JVidFwn3raenqxH-VbjJ/view?usp=sharing
https://drive.google.com/file/d/1o0Sv1veJzORBx9HkK-XArb7iJnqh4lJf/view?usp=sharing
https://drive.google.com/file/d/1aWreTfopNiBJhlEz_4H8YdHzWCHkg6lZ/view?usp=sharing
https://drive.google.com/file/d/1wmw7KBT4z8N8VSNBjQDcvsPco9QfJ5Ti/view?usp=sharing
https://drive.google.com/file/d/1jFgqUgM1JTCB7C8S9aFrP4Sho1wPZvow/view?usp=sharing
https://drive.google.com/drive/folders/1_NYgnOPYSxtw50Hkns_nngnlTZfrSyaL?usp=sharing

- Pixel Mosaic Additive loscbank M4L (Presentation)

Introduction.docx

Pixel Mosaic Additive M4L Presentation Part 1

Pixel Mosaic Additive M4L Presentation Part 2

Pixel Mosaic Additive M4L Presentation Part 3

Pixel Mosaic Additive M4L Presentation Part 4

Pixel Mosaic Additive M4L Presentation Part 5

Pixel Mosaic Additive Ioscbank Diatonic Scale ADSR & Threshold (patch)

- Centroid Blob (Various Patches) - (the content needs to be downloaded in order to try it with
Max/MSP and Ableton Live)

Introduction.docx

01 Centroid.Blob GV 853x480

02 Centroid Blob GV - Ableton Synths Only - (10x)

03 Centroid Blob GV - E4L Binaural Panning

04 Centroid Blob GV Omnisphere 16 Tracks

05 Centroid Blob New (Omnisphere)

06 Centroid Blob Omnisphere/Serum 16 Tracks Project

07 Centroid Blob Noise Filtered Resonator 32x Project

08 Centroid Blob Wavetables 16 Tracks Project

DOWNLOAD FOLDER: Centroid Blob (Various Patches)

- Pixel Mosaic 5x5 GV Cycle Chromatic - (the content needs to be downloaded in order to try it
with Max/MSP and Ableton Live)

Introduction.docx

Ableton Project Info

Mosaic Synth No Track LP CCI Samples

01 Pixel Mosaic 5x5 GV Cycle (Sinewave Chromatic)

02 Pixel Mosaic 5x5 GV Sines Pentatonic (Use with Live)

03 Pixel Mosaic 5x5 GV Sines Pentatonic

04 Pixel Mosaic 5x5 GV Sines E-minor GRM

05 Pixel Mosaic 5x5 GV Sines Pentatonic

06 Pixel Mosaic 5x5 Sines Unquantized Pitch Presentation

07 Pixel Mosaic 5x5 Sines Unquantized Pitch

DOWNLOAD FOLDER: Pixel Mosaic 5x5 GV Cycle Chromatic

- Pixel Mosaic 80x40 Patches

Introduction.docx

01 Pixel Mosaic 80x40 (iOSCbank) Additive Synthesis (From C0 to G5)

02 Pixel Mosaic 80x40 (FFT Pink Noise) Subtractive Synthesis (From C0 to G5)
03 Pixel Mosaic Wavetable VI M4L buffer presentation

04 Pixel Mosaic 80x40 (iOSCbank) Additive Synthesis

05 Pixel Mosaic Additive V1 ioscbank Diatonic Scale M4L ADSR

06 Pixel Mosaic Additive V1 ioscbank Diatonic Scale M4L

DOWNLOAD FOLDER: Pixel Mosaic 80x40 Patches

- FFFB Module Pink Noise 40 filters (Needs Midi Keyboard)
e GV FFFB Module Pink Noise 40 filters (Needs Midi Keyboard).maxpat



https://docs.google.com/document/d/1DNoQEixQG8CXlzbj5PAlszPvBbAQlx1i/edit?usp=sharing&ouid=113749800008782126380&rtpof=true&sd=true
https://drive.google.com/file/d/1Fhpllj82ol4_AZFYmn1_FwiTCv75meJs/view?usp=sharing
https://drive.google.com/file/d/15h9j00uQoj4D5h1ZQPioLvZ0k7uZg2Az/view?usp=sharing
https://drive.google.com/file/d/1qiMgNxFxdy5fqvsJ85okuCTuZs8xg-D5/view?usp=sharing
https://drive.google.com/file/d/1LdepoQn5jbJaMfbzZ--dwjhx1LPjmnXy/view?usp=sharing
https://drive.google.com/file/d/1YDaQwbEnQkTwp5_1djSIrBfQZ75M78_Q/view?usp=sharing
https://drive.google.com/drive/folders/1pzhnm7rXITNNW3e123L4jRSNTMqOrsNZ?usp=sharing
https://docs.google.com/document/d/1PoycmhAklFU00P1avR58J4pJQ2UGRcrk/edit?usp=sharing&ouid=113749800008782126380&rtpof=true&sd=true
https://drive.google.com/drive/folders/1T4tqrGiI8N08klh7CM1pg328Ytp9Rxe9?usp=sharing
https://docs.google.com/document/d/1PlxDRIY67lQUsUuuZSxBjL5y7e1CtcOl/edit?usp=sharing&ouid=113749800008782126380&rtpof=true&sd=true
https://drive.google.com/drive/folders/1-xBmAo0d4jtoLhkfGRkC84Bz4VJNZU9p?usp=sharing
https://docs.google.com/document/d/1-PE50FCxJ5ssPbNtKNXgfK1jS1QsNcxW/edit?usp=sharing&ouid=113749800008782126380&rtpof=true&sd=true
https://drive.google.com/drive/folders/1HbRcGqeVI5x9q0eQvWm2SFIxpXNzzVcT?usp=sharing
https://drive.google.com/file/d/17IQYAZF5QOoJTiK5DxkArznRsrK_aheN/view?usp=sharing

Part II “Circles” - A feature-length original documentary about life and death by Giuseppe
Vasapolli:

“Circles” is a feature-length experimental documentary that tells about life and death, in a never-
ending alternate of cycles. There is no dialogue, only visuals, and music. The documentary is made
of stock footage created by various video makers that release it on stock platforms like Pixabay or
Shutterstock. The script was made by the Italian screenwriter Nicola Lucchi and I was in charge of
the video editing and the music.

- Circles - Full Movie
00 Circles - Full Movie.mp4

The following chapters take a deeper look at the composition process for each episode of the
documentary by showing the methodology, the used patches, the Logic Pro X and Ableton Live
Projects and more.

11 Snow

Introduction.docx

01 Snow Rendered

02 Logic Project

03 Logic Screenshot

04 Centroid.Blob 853x480

05 Centroid Blob Wavetables 32x (Ableton Project)
06 Ableton Live Screenshot

DOWNLOAD FOLDER: Snow

12 Water
e (0 Introduction
01 Water Rendered
02 Logic Project
03 Daw Project.ipg
03 Raw Max Presentation
04 Centroid.Blob GV 853x480
05 Centroid Blob Wavetables 32x Project
06 Centroid Blob Wavetables 32x.png
07 Centroid Wabetable Audio Raw.mp3
DOWNLOAD FOLDER: Water

13 People

Introduction.docx

01 People Rendered

02 Logic Project

03 DAW Project.ipg

04 Raw Max Presentation

05 Centroid.Blob 853x480

06 Centroid Blob Noise Filtered Resonator 32x Project

07 Centroid Blob Noise Filtered Resonator .png

08 People Centroid Noise Filtered Resonator Audio Raw.mp3

14 Love


https://drive.google.com/file/d/1DC-JsMFQSQLh81G5lLn6S1TMscKD-_YD/view?usp=sharing
https://docs.google.com/document/d/1plGYWgWYs4-4fVJJe9JOv2rocEjmabcC/edit?usp=sharing&ouid=113749800008782126380&rtpof=true&sd=true
https://drive.google.com/drive/folders/1QHphfv77YmAuJrjYFhJ_HEcjHMf5YSJa?usp=sharing
https://drive.google.com/file/d/1EQDFcGtSxylGlEC5nD6wClZuDGMR7pCq/view?usp=sharing
https://drive.google.com/file/d/19SDQtkVTWa80yKW7yl8NPTeP2Ut607YN/view?usp=sharing
https://drive.google.com/file/d/1F2iyIubTn3zQ2e5lvWjw_a73KyvT69vh/view?usp=sharing
https://drive.google.com/file/d/13nwtk863ABMvB5I9q2G54NoFu8ZIT2wM/view?usp=sharing
https://drive.google.com/file/d/1wI0ji72Se01uOGrym0F0hCChCAnbNZon/view?usp=sharing
https://drive.google.com/drive/folders/1icdCKpk9Yu-7OSGL-o-vojHvjYeHV45g?usp=sharing
https://docs.google.com/document/d/1ik3EC_Q9GacKJqdGmpjY4_eVKR8Ccj9e/edit?usp=sharing&ouid=113749800008782126380&rtpof=true&sd=true
https://drive.google.com/file/d/1RmEvUktHAF5puW1LgkTF9qFzc8MJb3qE/view?usp=sharing
https://drive.google.com/file/d/183wSwEIeoxgBdzKj4pGJMxrf9ykSWgUv/view?usp=sharing
https://drive.google.com/file/d/19lacpYfnwUL7aaS9aAP9wQIWMT7H6Vrc/view?usp=sharing
https://drive.google.com/file/d/1cWlYawA62V8hk4ZmYfk1B8F3GI2DFQGp/view?usp=sharing
https://drive.google.com/file/d/1VLc0HJtK06kx0Z2gPgmdz2z7-r5uUOds/view?usp=sharing

e Introduction.docx

o (1 Love Rendered

e (2 Logic Project

e (03 DAW Project.png
15 Time

e Introduction.docx

01 Time RAW (rendered)

02 Time Rendered

03 Logic Project

04 Time Ableton Project

Time Rendered.wav

Time RAW From Ableton.wav

16 Desert
e Introduction.docx
01 Desert (Rendered).mov
02 Logic Project
03 DAW Project.png
04 Desert Raw Max Presentation
05 Centroid.Blob Patch
05 Desert Ableton Project
06 Desert - Centroid Blob Noise Filtered Master Resonator 32x-1 Project
07 Desert Low Res
Desert Rendered.wav
09 Ableton Screenshot.png

17 Agriculture
e Introduction.docx
e Agriculture & Industry

18 Death
e Introduction.docx
01 Death Rendered
02 Logic Project
03 Logic Screenshot.png
04 Death - Raw From Max.mov
05 Death - Centroid.Blob GV Turnado Resonator
06 Death - Ableton Project
07 Rendered Music.wav
08 Raw Music
09 Death Low Res.mp4
10 Ableton Liive Screenshot.png
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https://drive.google.com/file/d/1OCHndc4TLXqmdDuWWN6z8N9IN4Y4MzI2/view?usp=sharing
https://docs.google.com/document/d/1klY2AF4b4UkL5k_XG6A4q1sQunqpnrip/edit?usp=sharing&ouid=113749800008782126380&rtpof=true&sd=true
https://drive.google.com/file/d/1FLO_gxrtJqgklYx1XgN-H51nPriXrBay/view?usp=sharing
https://drive.google.com/file/d/1zk1tZNqZxxVpLQ0JOchn1Ndwpx-MdPK3/view?usp=sharing
https://drive.google.com/drive/folders/1lykorIY2uamKruCOYKUVWd-38MBQzzYq?usp=sharing
https://drive.google.com/drive/folders/17O3TdjK6tjoHBd0YVgpPJH_5JKgPrdIh?usp=sharing
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https://drive.google.com/file/d/1_vig2q2Hi0Kg7e4o7NJEGazE1lwwuLPz/view?usp=sharing
https://drive.google.com/drive/folders/1bPdw02fUtxalUvRiST-v-FxHC2ib-V6F?usp=sharing
https://drive.google.com/file/d/1lk4d0TarpVaKkL2RkFbh_uLKSzo9rWyK/view?usp=sharing
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https://drive.google.com/drive/folders/1wRr6DzByi6Q6smCJYgKUXferAr-MBCke?usp=sharing
https://drive.google.com/file/d/1qp1d9exQnbPjxhytzlVhZF8hUQPyq-4t/view?usp=sharing
https://drive.google.com/drive/folders/1nrWXFXptc36Zf-IK7SKkT8T9_5_iMwDC?usp=sharing
https://drive.google.com/file/d/1xTTs6GyiQ3wxWvwBHhXyQoxvHbPTrG8v/view?usp=sharing
https://drive.google.com/file/d/1x8WeA1-IXgHmFbaW65Jwbda97fqL3IVz/view?usp=sharing
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Prayer Rendered.mov

02 - Centroid Blob Ableton Synth A Min Raw.mov

03 - Centroid Blob Bl RAW.mov

04 Logic Project.png

05 Logic Project

06 Prayer - Centroid Blob Wavetables - Turnado Moving Resonators 32x Project
07 Prayer - Centroid Blob GV - Ableton Synths Only - Arpeggiator Project

08 Prayer Low Res.mp4
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Introduction.docx

01 Art (Rendered).mov
02 Rendered Music.wav
03 - RAW Presentation
04 - Logic Project
DAW Project.png

07 Low Res Video.mp4

21 No Man (Epilogue)
e (00 Introduction.docx
01 No Man Rendered.mov
02 Pixel Mosaic 5x5 Cycle Chromatic RAW
03 Logic Project
04 No Man Low Res.mp4
05 Logic Screenshot.png
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CIRCLES - AN EXPERIMENTAL APPROACH TO FILM MUSIC COMPOSITION
THROUGH SONIFICATION OF MOVING IMAGES

Giuseppe Vasapolli

University of Edinburgh
Reid School of Music | Edinburgh College of Art

ABSTRACT

In this paper an experimental approach to film music
composition through sonification is discussed.
Sonification [7], the practice of transforming moving
images into sounds, is not a new concept. There are
several attempts to present data as sound. This technique
is called “data sonification” and it is the equivalent of
the more established practice of “data visualization”.
From stock market data to volcanic activity, from
gravitational waves to urban pollution, any kind of data
has been treated with sonification. Here the scope is to
apply sonification to a video, a film or a documentary by
extracting data that can be converted into a musical
piece. By doing so the film composer can possibly find
new sources of artistic inspiration and new composing
techniques and approaches that could lead him to
unexpected and evocative musical results.

1. INTRODUCTION
1.1 Goals

The scope of this research is to explore the possibility to
let the video compose its own music. That would
accomplish several interesting outcomes.

First, it would create unpredictable artistic results by
forcing the composer to deviate from his usual creative
workflow that sees him watching the film, gathering
musical themes, harmonies and ideas and starting
composing the music score.

Second, it would speed up the process of music creation
because the length of the video would not influence the
duration of the writing process: once the sonification of
the video data is set, the algorithm would create the
music automatically and in real time.

Third, the suggested approach could be extended
beyond the sonification of a video. By using video
cameras, computer vision, artificial intelligence systems
and real-time object detection devices, several
interactive synesthetic experiences could be created for
the general audience by catching the human body
movement data and transforming that into music. This
form of movement interpretation could help to explain

the meaning of sound, movement and music related to
the physical experience of everybody.

Fourth, this research could lead to a new software,
algorithm or plug-in that could enhance the creative
workflow of composers, video makers, production
companies and similar that could benefit from some sort
of automated music creation tools extrapolated from
video data.

1.2 Challenges

The first challenge was to find meaningful ways to
extract usable data from a video. There are many
softwares available today, here the choice was
Max/MSP and specifically the set of cv.jit objects
designed by Jean-Marc Pelletier [6].

By creating several patches and algorithms in Max/MSP
it was managed to extrapolate numeric values from
visual parameters like brightness, horizontal and vertical
position of various objects, size, movement, speed,
contrast, saturation and similar.

The second challenge was to find ways to attribute a
musical meaning to the collected data. The biggest
challenge was creating a musical, melodic, harmonic
and sonic vocabulary that could artistically use those
data.

The scope of this work was to achieve three main goals:
first, to create a music piece that could be meaningful,
pleasant, understandable and not just random and
chaotic. Second, to create a music piece that was able to
enhance and comment the story of the video in a
narrative way, exactly like any traditional film composer
would do. Third, to come up with a music piece that was
an aural representation of its visual counterpart. A
certain level of similarity between what we see and what
we hear needed to be achieved. That involved a
thoughtful understanding of how people perceive
sounds and images in their everyday physical experience
in a multisensory approach.



2. BACKGROUND

The idea of using a picture, a drawing or a moving image
like a film as a source for music composition is not new.
There are several examples of this practice, from
composer Sylvano Bussotti graphical scores to
the “clavier a lumieres” [1] ("keyboard with lights"), a
synesthetic music instruments invented by the composer
Alexander Scriabin for his work Prometheus: Poem of
Fire. The work of Conlon Nancarrow, his Studies for
Player Piano, his graphical scores and his extensive use
of auto-playing instruments are valuable examples of
sonification too [3]. The ANS synthesizer created by
Russian engineer Evgeny Murzin from 1937 to 1957 is
another example of the attempt to convert a graphical
image, a drawing or a drawn sound spectrum into a piece
of music [4]. Other machines like the “Oramics”
designed in 1957 by musician Daphne Oram [5] or the
Variophone developed by Evgeny Sholpo in 1930 are all
examples of graphical sound techniques designed to
create a more literal relationship between visual and
audio material.

The common characteristic of those early projects was
that they all used a static image as a source for
sonification. The image was usually scanned from left
to right in order to produce sound, Unfortunately the
relationship between sound and time was lost. By
contrast, if a video is used instead as a source of
sonification the interactivity between what we see in a
specific moment and what we hear is guaranteed
because the process of sonification happens in real time.

3. COLLECTING DATA FROM IMAGE

For the preliminary step of data extrapolation from the
video two main approaches have been designed. The
first has been called “Centroid Blobs” and the second
“Pixel Mosaic”.

3.1 “Centroid Blobs”

This approach uses the main features of the various
objects and shapes present in the video by identifying
clusters of similar pixels from one frame to the other.
Whenever the algorithm identifies a corner, a line, a
mass or a salient feature it applies a “centroid”, a “blob”
and a “label”. The recognition process operates in a
black and white version of the video. Additional controls
of saturation, brightness and contrast can modify the
behavior of the algorithm. Each blob corresponds to an
object or a recognizable feature and produces three
numeric values at any moment: horizontal position,
vertical position and mass size. Those three values are
converted into midi information, each blob represents a
specific instrument and a midi channel that goes from
Max/MSP to Ableton Live through several midi ports.

3.2 From raw data to music

The flux of horizontal and vertical movement data and
the size of each blob is converted into midi. The
translation of those raw numbers to a music vocabulary
aimed to preserve the most obvious correspondence
between how people perceive sounds and their physical
and body experience.

The horizontal position of each blob can be effectively
translated into a panoramic sonic value, from left to right
and vice versa. It makes sense to put a sound on the left,
center or right side of the stereo field if the
corresponding object is on the same visual position in
the video. For this, the midi continuous-control “cc10”
(panning) seemed to be the best option.

The vertical position of each blob can be translated into
pitch variations. From low to high, bottom-up or top-
bottom. This possible translation seems to be quite
obvious too. In music a sound is defined as “low” (low
pitch) or “high” (high pitch). High frequencies tend to
be perceived as higher (closer to our head) and smaller
than low frequencies (which tend to be perceived as
bigger, heavier and lower, closer to our guts or feet).

The mass (size) of the blobs can be translated into a
variation of volume and loudness. The best continuous-
controller is “cc7” (midi volume). It is worth noticing
that our brain tends to perceive the size of a sound not
just in terms of volume variation (a bigger object or a
closer object will sound louder and vice versa); a
variation of the frequency spectrum can suggest a
variation in size too. In fact, sounds with less low
frequencies tend to be perceived as “thinner” and
therefore “smaller” whereas sounds with more low
frequencies are perceived as “fatter” and “bigger”. It has
been found that translating the blob mass value into a
midi control of low pass and high pass filters can convey
an effective perception of size.

As mentioned before, the blobs midi data are routed into
Ableton Live. Here, a certain level of artistic freedom is
guaranteed. In fact, each blob can be associated with a
specific scale (diatonic, chromatic) and music key or
mode. The choice of sounds is free as well, in fact
several patch and variations have been designed by
using stock synthesizers in Ableton Live as well as
Native Instrument’s Kontakt sound banks, pure
sinewaves or wavetables.

3.2 “Pixel Mosaic”

The second approach is called “Pixel Mosaic”. The data
extrapolation technique and video interpretation are
completely different from the “Centroid Blobs” system.
Here the video canvas is treated almost like a musical
digital instrument. In fact, the video is converted into



black and white and it is downscaled to a matrix of forty
by eighty pixels for a total of three thousand and two
hundred pixels. Each pixel represents a sound, either a
pure sinewave (on an additive synthesis setup) or a
filtering frequency (on a subtractive synthesis setup).
After a black and white conversion, the system
effectively uses the luma value (brightness) for
controlling the loudness of each pixel-sound. Each pixel
can express a behavior of complete silence (black) to full
volume (white) with all the “in between” nuances on a
grey scale. By doing so, the video acts like a score for
the music. Depending on its content, some pixels will be
brighter and some others will be darker and the music
result will be different every time.

3.3 From raw data to music

The 3200 pixels are divided into eighty vertical
columns. Each column contains forty pixels (and
consequently forty pure sounds or pass filter bands). For
a clearer correspondence of what we see and what we
hear column one is panned to the hard-left side and
column eighty is panned to the hard-right side, with all
the other columns reflecting their relative visual panning
position on video. That gives the most natural audio-
visual correspondence.

Each column is tuned in the same manner and the tuning
follows the usual main music keys and scales (C major,
D Dorian, E minor, C minor triad in root position or its
inversions, et cetera). The tuning of each column can be
changed thanks to a sub-patch called “Transposing
Machine” that can be triggered via specific buttons
corresponding to the various keys and scales or via midi
keyboard input.

The sound is generated inside Max/MSP by using sound
modules like iosc banks, pink noises, white noises,
multiband filters or wavetables.

4. CONCLUSIONS

Various conclusions can be found from the
experimentation of the presented framework.

First of all, it was the scope of this research to try to
compose the music for a full feature narrative
documentary called “Circles”, a forty-five minutes long
film. The documentary narrates the alternance of live
and death, the spirituality of human beings and the
meaning of our existence. The composition approach
was planned with the extensive use of the various
sonification algorithms that have been presented in this

paper.

It was one of the focal points of this research to discover
if the designed systems of algorithmic composition and
automated composition could be useful and valuable in
a “real time scenario” of composing an entire sound
track for a full movie.

The artistic results that came out seem to positively
answer to that question. More specifically the following
elements have been discovered:

The algorithm can only comment musically the film
in a simple literal and linear relationship. We hear
what we see. The system cannot decide what
melody, harmony, sound or scale is more appropriate
for the specific scene. In other words, the job of
determining the best music vocabulary is still left to
the composer.

The proposed technique can be a valuable tool for
designing new and fresh sonic landscapes and audio
palettes that interact very well with their visual
counterpart. The concept of “mickey-mousing”
(following every movement of a video with a music
gesture) is particularly emphasized here. This could
be a positive or negative element depending on the
aesthetic and artistic results that the composer
wishes to achieve.
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We think we managed to do that. We think that the final result is a film that everybody can enjoy
with a musical soundtrack that fits the story and help the narration.
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