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AudioRadar - An Introduction

AudioRadar is a new interface to
a Visualize

o Browse

o Organize

Music Collections.

AudioRadar Is based on similarity
of songs.

AudioRadar visualizes similarity by
proximity.
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Music Similarity

goms= “ “The Blues’ might be Rose’s

= — crowning career achievement: It’s
an epic combination of mid-period
Stevie Wonder, early Elton John,

and side two of ‘In Through the
Out Door’ ”.
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How do we explain music ?

Music is very complex and difficult
to explain.

Similarity Is a very common metric
o Sounds just like...

o Is a mixture between...

o Reminds you of...

Enables us to get a feeling for the
music without actually hearing it.

Vancouver, 07/24/2006 e F L U I D U M 4729



But - How do we consume
digital music?

dvanced Help iTunes =3 =
rl 7
e < 2
Search
Hame & Track# | Artist Album
73 4of 10 Bjark, Brant Saved By Magic i
Merican 40f 14 Descendents Cool To Be You |
& "You Fuckin' Die...!" 110f 22 The Pixies Surfer Rosa & Co...
& "You Gok A Killer Scens There, ... 130f 15 Queens OF The 5t... & Lullabies To Paralyze

& #2 Pendil (dema) 19
# (2001 Release) 230f 23
& (Do You Wanna) Come Walk Wit... 7of 12
# (Four Seconds OF Noise) 130f 15
& (Ghost) Riders In Ths Sky 14of 15
# (Ghost) Riders In The Sky 1of 15
# (Gotta Get Some Action) Mow! 1of 14

& (I'm Always Touched By Vour)Pr... Jof 12
# (I'm Gonna) Kick You Out zof12
& (I Can't Gek No) SatisFaction 150f 17
# (I Got A) Catholic Block zof 11
& (New Wave) Folly sof 15
# (Sometimes) I Have Ta Concert... sof 15
& (Vamos Intro) 11of 14
& (Whits Man} in Hammersmith Palais 6of 15
# ..IF For One Time We Don't Fig... 60f 13
& ? Vs, Rafzel sof 16

# 01 - full dose of dub
@ 02 - madhouse dub

03 - dub For the dread

& 1/zFull 130f 15
& 10AM, Autarmatic zof13
& 10,000 Days {wings Part 2 4of 11
# 10,15 Saturday Might 3of12
& 10:15 Saturday Night (Live) 9of 10
# 100 Degrees +af 10
& 100 Milian Sof 10
100 Times Fuckeder 130f 19
& 100% 1of 15
# 101 Morth z
#1251 4of 11
# 14 Hours 3015
& 15 Minutes 11 of 14
@ 16 Track Scrateh 130f 15
17 16 of 16
# 18,000 Lira 12of 12
# 19 Witches 7of 13
o 1945 (Live) 140f 15
# 1956 And All That 11 of 13
1969 12of 12
1976 3of 14
& 1979 5of 14
o 1994 zof 11
& Incs Again 7of 15
# 2 More Dead 12of 16
2113 23
o 21st Century 4of 14

23 Beats OFf 6 of 12

Melvins

D12-Trip And DI P
Tsabel Camphell &, .,
Hot Hot Heat
Iohriny Cash

Willie Melson & Jo..,
The Hellacopters
Blondie

Caesars

The Rolling Stones
Sonic Youth
Mirvana

Mclusky

The Pixies

The Clash
Tigerbeat

The Roots

Harry Mudie &FKin. ..
Harry Mudie &Kin. ..
Harry Mudie & Kin,..
Pearl Jam

The Black Keys

Tool

The Cure

The Cure

Kyuss

Sunny Day Real E...
MoFx

Sanic Youth
Tomahawk

The Strokes

Face To Face

The Strokes
Calexica

Smashing Pumpkins
Art Brut

Monster Magnst
Social Distortion
McLusky

The Vines

Rjdz

Smashing Pumpkins
Gluecifer

A Tribe Called Quest
Rjdz

Coheed & Cambria
Red Hot Chili Pep...
Fugazi

26 Songs

Uneasy Listening
Ballad of the Brok...
Elewatar

The Essential Joh. ..
Storytellers [Live]
Supershitty To Th,..
Best OF Blondie

39 Minutes of Elis...
Flashpoink (Live)
Sister

Incesticide

My Pain And Sadn...
Surfer Rosa

The Clash

13 Songs

Do You Wank Mor...
Harry Mudie Mest., ..
Harry Mudie Mest. ..
Harry Mudie Mest. ..
Riat Act

Rubber Factory
10,000 Days

Boys Don't Cry
Concert: The Cur...
Welcome To Sky V...
How It Feels To B...
wiolves in Wolves'
Dirky

Tomahawk

Room On Fire

How To Ruin Ever...
First Impressions ...
Haot Rail

Adore

Bang Bang Rock & ..
Powertrip

Live At The Roxy
The Difference Be...
Highly Ewolved

Since We Last Spoke
Mellon Collie and t.
Nineteen inches o...
Beats Rhymes & Life
Deadringer

In Keeping Secrek. .,
Stadium Arcadium,..

InOnthe Kill Taker ¢ 7
= ) »

i5826 items, 245,2 da;s 22,55 Gs
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Music Collections are increasing in
size (1000 to >10.000).

Current player software relies on
metadata for organization.

Browsing music collections degrades
to scrolling endless lists.

Large collections require better
navigation mechanism.
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Implications - Statistics

Average collection size 3,542

Largest Collection 50,458

Active songs (80% of plays) | 23%

songs never played 64%

Study: Paul Lamere, Sun Microsystems. Data Courtesy of iPod Registry
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Implications on Collection
Navigation

Meta information is assigned to
music rather then derived from It.

Artist/Title etc. give little
Information on how a song sounds.

Classification into genres is
troublesome.

& 2l (286 Arfis ¥ Al (508 Albums
] o u = j o

Alternative & Punk The {International) Moise Conspiracy 10,000 Days

alkernative Metal voind you il Know Us By The Trail Of Dead 12 Bar Blues

AlkernRock A Certain Ratio 12 Golden Country Greats
Blues A Perfect Circle 13 Songs

Children's Music v & Tribe Called Quest ¥ 26 S0N0s
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Similarity Based Browsing
of Music Collections
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AudioRadar - Our Approach

We don’t rely on metadata.

We especially don’t rely on
genres.

We don’t rely on lists and textual
Information.
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AudioRadar - Our Approach

We derive a set of meaningful
descriptive features from the
audio stream.

We visualize music collections
based on similarity/proximity.
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AudioRadar - The Metaphor

We use a radar as visual
metaphor.

The currently playing song is the
centroid.

Similar songs are grouped around
the centroid in the near vicinity.

The more similar a song, the
closer it is placed to the center.
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AU

IoRadar - The Metaphor

£ AUDIO RADAR

[=1%]

File View Filters Playlists 7

ALDID RADAR

D1s o

Stem-long =..,

Jerk it out

4
The Servant
Cells

—=

/ \
; 50cent \\\\

In da ciub

Gorillaz
Feel good inc

Sean Paul
We Be Burnin

Black Eyed Peas
Lets get ret...

Music Files

S0cent - In da club

Black Eyed Peas - Lets ge
Sean Paul - We Be Burnir|
Caesars Palace - Jerk it o
The Servant - Cells

D1 Shadow - Stem-long s
Gorillaz - Feel good inc
Morcheeba - The Sea
Madonna - Hung Up

Rob D - Clubbed To Deatl
Mine Inch Mails - We're In
Prodigy - Hotride
Metallica - St Anger
Coldplay - Speed of soun
The Killers - Jenny was a
The Pillows - Stalker Goe
Celldweller - Frozen

The white Stripes - My D
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Interface Understandability

For users to understand the radar
Interface two things are most
Important:

o The measured similarity must be
as close as possible to the
subjectively perceived similarity.

o The songs must be placed

Correctly
Meaningful
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Automatic Audio Analysis
and
Placement Strategies
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Automatic Audio Analysis

We extract a set of descriptive features
from the audio stream.

o Tempo

o Tonality

o Harmony

o Rhythm patterns

AUDIO RADAR s e —

L]

I
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r Dimensions

= We calculate a four dimensional vector space
o Fast vs. Slow

Melodic vs. Rhythmic

Clean vs. Rough

Calm vs. Turbulent

0O 0O O
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Placement Strategies

Different strategies are possible to
calculate proximity and placement
on the radar

Choosing the right strategy Is
crucial for the understanding of
the songs’ relationships.

Vancouver, 07/24/2006 e F L U I D U M 17 /7 29



Dimensionality Problem

General problem of displaying a
high dimensional space on a 2D
screen.

In our case 4D space <-> 2D
display.

Desired: No expressivity loss of
the visualization.
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Naive Approach

Easiest but correct method is to
omit 2 dimensions.

Position of items on the 2D plane
can be calculated directly from
their values In the original space.

leads to information loss.
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Placement Strategies |

Another approach is to find a
projection from 4D to 2D

Projection onto 2D Cartesian

coordinate system.
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Placement Strategies |l

Maximum value placement

o Meets subjective similarity
measurement better.

o Leads to visual clutter.
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Placement Strategies Il

Sector i1s chosen on maximum value

o To avoid visual clutter we compute an
offset using the second highest value.

o This placement matches subjective
similarity perception even if inexact.

[ AUDIG RADAR LoE
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Mood Based Playlist Generation
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Playlist Generation

File Edit Controls Yisualizer Advanced Help 1T —
e e

Name
# The Stallion (Part 2)
# Pork Roll Egg And Cheese

# 5he Fucks Me

# Maving Aveay

# alone

# Sketches OF Winkle

# Oh My Dear (Falling In Love)

|£. My Top Rated & Mononucl leosis

=3 & B

2] Recently Added = Lauri

L{QJ Recently Played o

iﬁi Top 25 Most Played # Don't Sweat Tt

@] Down # Can U Taste The Waste
& Mally
# Demon Sweat

# Captain Fantasy

# Right To The Ways And Rules OF
# Pallo Asada

# The Stallion (Part 1)

R - i
e B R T = T = T W= S B 20 B ey

# Sorry Chatlis

21 # Frank

del = TV o T P
B e s st~
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1854 songs, 4,7 davs, 7,48 GE

Standard playlists are
containers for a set of
artists/genres/decade.

We want to listen to
music that fits our mood.

We might not know how
a song/artist/genre
actually sounds.
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Mood based playlist generation

<> AUDIO RADAR

i[=%]

File \Miew Filters Playists 7

ALDID RADAR

clean
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]
Q

urlouulemt
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Egsi slow
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Music Files

S0cent - In da club

Black Eved Feas - Lets od
Sean Paul - We Be Burnir|
Caesars Palace - Jerk it o
The Servant - Calls

D1 Shadow - Stem-long 5|
Garillaz - Feel good inc
Marcheeba - The Sea
Madonna - Hung Up

Rob D - Clubbed To Deatl
Mine Inch Mails - We're In
Prodigy - Hotride
Metallica - 3t Anger
Coldplay - Speed of soun
The Killers - Jenny was a
The Pillows - Stalker Goe
Celldweller - Frozen

The White Stripes - My D
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Conclusion
and
Future Work
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Conclusion

Similarity in music Is a very human
concept.

We created the first functional
player fully relying on this
concept.

We found and applied a coherent
visual metaphor to display music
similarity.

We extended the concept into
mood based playlist generation.
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Issues and Future Work

Feature extraction algorithms are very
basic and produce faulty results.

The dimensions clean vs. rough and
turbulent vs. calm are problematic.

Playlist generation could be improved
e.g. drawing border around regions of
Interest.

We want to explore fuzzy search
methods for music retrieval.
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