MusicBox:
Navigating the space of




The Problem

Navigating large music libraries

® describing preferences with words
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*| MNow Playing

Now
Playing Length  Copy Skatus Camposer EEnre
Sometimes 1:06 Copied to Library DM Earl "DMx" Simmons

Schonol Street 3:01 Copied to Library DMz . Blackman; E. Simmons

Who We Be 4:47 Copied to Library DMz . Sirmons; M, Davis

Trina Mo 4:02 Copied to Library DMz . Blackman; E. Simmons

YW'e Right Here 4:27 Copied to Library DMz . Sirmons; M, Davis

Blaodling Anthernm 4:25 Copied ko Library  DME . Callins; E. Simmans

Shorky \Was da Bomb 5:12 Copied ko Library  DME . Blackman; E. Simmaons

Drarmien 1T 321 Copied ko Library  DME . Fields; E. Simmaons

When I'm Mothing 4:33 DM . Blackman; E. Simmons; 1. Meurne; ...

I Miss You 4:40 Pending CMx; Faith Evans
Mumber 11 4:25 Pending [B] b

Pull Up {5kit) 0:20 Pending ] b

I'ma Bang 5:03 Pending ] b

Pull Dt {5kit) 0:24 Pending ] b

¥ou Could Be Blind +4:34 Pending DMx; Mashonda
The Praver IV 1:42  Pending B] b

& Minute for ¥our Son - 1655 Pending B] b
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Samekimes

School Skreet
Who We Be

Trina Moe

YW'e Right Here
Bloodline &ntherm
Shorky \Was da Bomb
Darnien 11T

When I'm Mathing
I Miss ou

Mumber 11

Pull Up {5kit)

I'ma Bang

Pull Dt {5kit)

¥ou Could Be Blind
The Praver IV
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9 krack(s) checked to copy to CH\Documents and Settingsiadminiskratar i

17 A Minute For Your Son

Length
1:06
cHuk
4147
4102
427
4125
i1z
a2l
4,33
4:40
425
0;20
503
0;24
434
1:42

16:55

Copied to Library
Copied to Library
Copied to Library
Copied to Library
Copied to Library
Copied ta Library
Copied ta Library
Copied ta Library
Pending
Pending
Pending
Pending
Pending
Pending
Pending
Pending
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Search:
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Il Wanan Treubla

art sl Bl Doogar

album: s All About The Sraggiars
werre: Geraral House

Bairg:

Artist

Tre Corrs

Tre Corrs

Tre Corrs

Tee Corrs

Courding Crows

Tre Cranberries

Cranberriss

Cranberriss

Tre Cranberries

Tre Cranberries

T Cranberries

Crazhed The Viesding 1
Cream

Cream

rEam

e Creation

Creadence Cleareater Revivsl
Creadence Cleareeater Revivsl
Creadence Cleareater Revivsl
Creedence Clearsater Revivsl
Creedenze Clearsater Resival
Creedenze Clearsater Revival
Creedenze Clearsater Revival
Creedenze Clearsater Revivol
Crovseced House

Crovseced House

T Crystals

Crystals

Cullure Cb

Culiure Cb

T Cure

T Cure

T Cure

T Cure

T Cure

T Cure

Tre Cure

Curwed Air

Cudtioa Crev

Cyndi Lauper

o2

1k

Datt Funs

Dtk Funs

Dtk puris

A | Tit
Runisesy
S0 Young
Al Your Skie
Whal CanlDo™

| #lum
MT Uriplugged
FATY Uriclunged
Say bzl So Soundracs
The Wery Bestl of AT Ll

Cokurbind Cirem Cruel intzn

Draams

Zomhbiz

Linger

Linger

Zomhbiz

Zombiz

Crazhed The Wadding (1]
| Faal Fres

SURzhine O1 Vour Love
Whle oo

oo deti

Born anthe Saroud

o Meed Ta Argus

Uricrisen

The Yery Sezl 21 MTY Unpl. .
The Yery Sesl 21 MTY Unpl. .
The Yery Sest D1 MTY Unpl. .

Thiz 55 Thee MoSern SaHd | .

Hawe ol Ever Seen THe Ren

TEUt & Speld On vou
The Mdnght Special
Fun Through the Jungle
Suge

Froud Mory

Keeo on Choogin
wizather Witn You
Dot Dreom H's Croer
Then He Higsod Me
He's m Rebel

Chronickes
Keep on Choogin Part Twao

The tery Besd 01

Somes

Cio Yo BealyWand To Hurt ke

Harma Chamelzon
Fricey fin b Love

In Betwyeen Days
Lutaby

Fictures of “ou

st Like Hesven Cive)
The Lowe Cats

Close to ke

H Happered Today

1kt Died b Wour e
Grls Jusl Watna Have Fun
Ry Bardd O Erminem)
Hiver Comes

Ao The World

Geore

Glazionbury

Saring &t The Sea - The Sing
Urfitles - Mlesr C0(7)

[ 2 wiiarkd

Datl Pk - Dl Punk - Harder, Betler,

O More Time

31.Elena Hals - ElZas Ana

32, Agualung - Anctrer Litle Hale

33 Aaqualura - Exfra Qrdicary Thireg

34 Agualung - Eazer To Lie

35, Argualume - |H 1 Fal

36, Agualung - You Tuim Me Asound

37, Agualung - Left Behing

36 Aeualung - Tongue-Tisd

38 Agualurg - Bregsng by Hearl

40, Agualung - Brighter Than Sunzhine

4. Agualung - Good Times Gonna Come

42, Agualung - Faling Ol O Lave

43 Aqualung - Steange & BEaulitl (11 P & Sosll 0n Vo)
44 Arid Dodger - Ae Shoud Get Together

45, Artfd Dodger - Whal Ya Goona Do?

46, Artful Dodger - womon Troubike

47 Artfd Dodger - | Cant Give £ Up

48, Arthd Dodger - B U Restdy

49, Lriid DodZer - Mondn' To Fazl (ke Version]
a0 Adid Dodger - Somedhing

31, Arfd Dodger - Twerfvlourseven

52 Artful Dodoer - Plesse Dont Tuen ke On

23, Artd Dodger - Cuiragecus

Sd. Lt Dodger - Re.Rawind

55 Arid Dodger - Thick Abos ble

S The Sursys - Wt To Hear YWhiat Yoo Gol To Say
57 Mirus The Dear - Absirihe Pady 21 The Fly Horey Warehouse
58, Minuz The Bear - Let's Ploy Clowrs

SH. Mruz The Bzar - Dhling

B0 durgszic 5. Jurassic 5 - Jrazse £ - A Day Al Tne Races
Bl dack's Mannsauin - Lonety For Her

G2 Jack's Manneauin - The Lights sed Buzz

B2, Jock's Manneouin - The Maed Toege

B4, Hard-Fi - Tied Ui Too Tigat

B8 Dazrboard Conteszional - Stolen

BE. The Fray - Hove To Zave & Lite

BT The Kilers - Read My Mind

G0, Unknzer Arbst - Track 135

B4, Maaireg Park - Kizs vou Beller

0. Maatn Batk - Ace oot

T1. Maame Sark - Mowy I'm 21 Cver The Shoo

T2 Maxime Park - Onee, b Glimpse

T3 Maimo Park - The bight | Last by Head

T4, Maaire Park - The Const 13 Alvay Changing
TE. Maaire Park - Limaszal

TE Masara Sark - 1Want You To Say

TT. Maxitne Park - Gong Masing

TE Mazire: Park - Fosfeard OF A Parding

T4, Maairg Park - Grafii

B0 Meaaine Park - Apsly Some Pressure

21, Maeaire Sark - Signal And Sign

B2 Dawdd Gristman Cuintet . Caliznte

&3 Dawad Grisman Quintet - aprifeWeddng Bossa
fd Daved Srisman Quicte, - Tieo Tics

05, Daved Grisman Guittet - Drazilan Dreeze

8E. Davad Crisman Suinter - Bl Cumisancheno

7. Dawad Crizman Gurke? - MNatuee Boy

&8, Daval Gristman Quinte! - Barkley's Bug

63 Davad Grisman Quinted - Manha De Camawsd
90, Do Grizmen Suinted - Drwganova

T
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A1 Bruno VWater & The Columbiz Syinghony Crohestra - 1] Presto; A1 2614
92, BruneWater & The Columbis Syrghony Crchestra - 1] Alearo Ma M. 1815
93, Bruno Vates & The Columbis Syinghany Crehestta . |I1] Adago Mot .

94, Bruno Waker & The Columbis Symghany Crehestrs - I Moto Vivace 1103
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3613 kems [10 days+6:06:47] [15.43 GB] In 0.095 sec.
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@ Windows Media Player
File YWiew Play Tools Help
he Great Depression O s mEmrm

Mo
Playing *

Media Library  Vides Visualization

<

Length
1:06  Copied to Library

Copy Skatus Arkisk

_Clcal Search

Media

Guide freet Z:01  Copied ta Libr
: 4:47  Copied ko Lib

Copy from

CD

o e — )

Media
Library

./_ ."r"- "\.l - \.
[ )L P | )
Mt N N

Artist

Radio
Tuner

~ Musi All (50 Cenres)
Mavies Alternative
Alternative & Punk
E TV Shows Awesome
§' Podcasts Beat

| Audiobooks Blues
Children’s Music

All (477 Artists) All (331 Albums)
The A'Z AM,
Aavikko Abowve the volcano of flowers

Copy to CD

or Device Animal Collective

Adieu & L'électronique

Adore

Aldhils Arboretum

Alien Lanes

Alive 1997

All 15 Full of Love

Anna's choice: Friends and Strangers

Aol Teshima
Aphasic Shinehead
Aphex Twin

Prenmium
Services 1" Radio
Agualung

BabyFace Assassins
Babylon Insight
Balance Anodyne
Barry Morgan & Ray Cooper Apple O
The Beach Boys = April

I -' Ringtones Classical
Skin College Rock
Chooser STORE Comedy
Country
Country Rock
Drum & Bass

-
= iTunes Store

= Shopping Cart

__d'| Purchased

AYLISTS
= Party Shuffle
= for people
* | from people
'ﬂ My Top Rated
_!| Recently Added
_£| Recently Played
__n'| Top 25 Most Played
|J] chronologic music picks
| ] eski
'ﬂ for now
i| from kirthi

11 ian

__J_'| listening with ian

_ﬂ M3U Internet Stream

| ] make mp3

'ﬂ new music (August 2005)
'ﬂ possible wedding list

_i| susie's wedding list

11 temp

:J\_'| that one song iI'm testing on
|f] yay

Easy Listening

Beastie Boys
b i

-
,-Tr'e Argument

Name
¥ Disco Clown

# Hello Empty Room |/ Future Unlimited

¥ Cet Dancey
¥ Bang Bang
¥ Slide In (DFA Remix)

o Dead Eyes Open (Extended remix)
¥ Out the Door (Super Discount Remix)

™ Face to Face
» Work On You
& Truth And Lies

» Your Retro Career Melted (Ursula 1000 Urgen...

¥ Stop
& Into The Groovey

¥ E Talking (Tiga's Disco Drama Remix)
o Waters Of Mazareth (Erol Alkan's Durrr Durrr ...

o Eishar

¥ Shadows

o The Acid Never Lies
¥ Omega Man

¥ Coing Nowhere (Whitey Remix)

¥ Dream Sequence
o Champu
o Angel Eyes

Track #
3 of 25
4 of 25
5 of 25
6 of 25
7 of 25
8 of 25
9 of 25

10 of 25

12 of 25

11 of 25

14 of 25

13 of 25

16 of 25

15 of 25

17 of 25

18 of 25

20 of 25

19 of 25

21 of 25

24 of 25

25 of 25

22 of 25

23 of 25

Time
2:20
3:44
4.29
2:00
3:19
3:15
3:45
3:06
3:46
1:34
2:41
2:13
1:28
2:01
1:31
2:32
3.59
2:44
4:29
4:51
0:42
1:32
2:34

Artist

Munk

Who Made Wha f C...
Mew Young Pony Cl...
In Flagranti
Coldfrapp

Severed Heads
WhoMadeWho

Daft Punk

MSTREKRFT

The Presets

The Faint

Casco Presents BW...
Ciccone Youth
Soulwax

Justice

Grauzone

Midnight Juggernauts
Riot In Belgium

Fred Falke

Cut Copy

Cut Copy

Daniel Diamond
Roxy Music

Album by Artist

Fabriclive 29 - Cut Copy
Fabriclive 29 - Cut Copy
Fabriclive 29 - Cut Copy
Fabriclive 29 - Cut Copy
Fabriclive 29 - Cut Copy
Fabriclive 29 - Cut Copy
Fabriclive 29 - Cut Copy
Fabriclive 29 - Cut Copy
Fabriclive 29 - Cut Copy
Fabriclive 29 - Cut Copy
Fabriclive 29 - Cut Copy
Fabriclive 29 - Cut Copy
Fabriclive 29 - Cut Copy
Fabriclive 29 - Cut Copy
Fabriclive 29 - Cut Copy
Fabriclive 29 - Cut Copy
Fabriclive 29 - Cut Copy
Fabriclive 29 - Cut Copy
Fabriclive 29 - Cut Copy
Fabriclive 29 = Cut Copy
Fabriclive 29 - Cut Copy
Fabriclive 29 - Cut Copy
Fabriclive 29 - Cut Copy

d

Date Added

8/25/07 2:00 AM
B/29/07 2:00 AM
8/29/07 2:00 AM
8/259/07 2:00 AM
8/29/07 2:00 AM
B/29/07 2:00 AM
8/29/07 2:00 AM
8729707 2:00 AM
B8/29/07 2:00 AM
8/29/07 2:00 AM
8/29/07 2:00 AM
8/25/07 2:00 AM
8/29/07 2:00 AM
8/29/07 2:00 AM
8/25/07 2:00 AM
B/29/07 2:00 AM
B8/29/07 2.00 AM
8/29/07 2:00 AM
8/29/07 2:00 AM
B8/29/07 2:00 AM
8/29/07 2:00 AM
8/29/07 2:00 AM
8/25/07 2:00 AM

l+ (X[ <3 ]

3588 songs, 9:10:47:18 total time, 17.46 GB

|1-;;| awesomeness :“ LoJ “ = ]




These things are
difficult:

® VWhat sounds similar to this song?

® VWhat music do you want to listen to?
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Browser wishlist

® organize music based on sound content

® organize music based on contextual data
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Other research




The “Music Browser”
European IST: CUIDADO Project

® acoustic and editorial
data

® text-based interface

® Goal:"“...allowing users
to choose between
many modes of music
access: explorative,

precise, focused or

hazardous™

e

Db manager Query | Find by Similarity = Playlists

Jamal, Ahmad - Le moment de verite
Find 20

Dbmanager Query = Find by Similarity = Playlists

v Beatles. The I ﬁaealles. The ;Beaﬂes, The
| BEATLESS
: BEAGLES, The
The king -
® as artist 2
Man I

as artist 1 -

CaCL K Tl L

as artist 1 or 2 \COCKER, Joe - She came in throug ‘-i

United States  ~| () as member of lcocKER, Joe - With a Littie Help Fi
|

timbresm <[  ~|

Llones, Hai
ISheller, W
Brahms, J ATEiSt properties
Brahms, J
iChopin, Fre
Beethoven |
1 upu, Radi
Brahms, J
iGould, Gler
LJEAN MAR |
L upu, Rady [
:f.hnpin. Fri
iGould, Gler

Rock & Roll | La musique de Paris Derniere - Na
Singer LI La musigue de Paris Derniere - Dr
[m PRESLEY, EMis - Yesterday (live)

Richie Heavens - Here comes the :
Engsh j Shenandoah - Can't buy my love
Crooner Silkie, The - You've got to hide youl
Medium hd|

- - Tiffamy - | Saw Him Standing There ™
Artists with most songs v 4 ; »

S0MNY properties

GET |

Siouxsie & the Banshees - Dear Pt

10.4622373
|| |Voice presence | )

|| |Global Energy :]
Yesterday (live)

l_i'lufE version

Pop \Brit -

=
b



Search Inside The Music
Sun Labs

e 3D

® audio data only
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Proposed work:
Build 2 new music browser

Audio




Proposed work:
Build 2 new music browser

Audio Contextual

alt-countn g o= blues classic rock

country folk rock singer-
songwriter

“twangy guitars”

“"This 1is SO
romantic.”




Analysis techniques

® Multidimensional scaling:

similarity measures
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Analysis techniques

® Multidimensional scaling:

similarity measures
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The new browser:




FEEDS INPUT DATA

more O last.fm friends -
hypemachine @ audio:

- s v MFCCs
O pitch
@ loudness
U timbre

I ; B contextual:
less ' = O last.fm
_ U allmusic.com
- - - Weezer @ youtube
U wikipedia
@ musicbrainz

o ' L\ mine:
v — U memory date
v last listened

+

\ - -

Shellac

>> alt_ search in: w4 tags \4 names

Groupings Artist Album Song
A A

A

I Music [™
=1e) ¢

V]



FEEDS INPUT DATA
O last.fm friends

. 4 audio:
1 hypemachine
selection 2 U MFCCs

tools O pitch

@ loudness
U timbre

more

I : B contextual:
less ' - O last.fm
_ © allmusic.com
- > ¢ Weezer @ youtube
O wikipedia
@ musicbrainz

L\ mine:
U memory date
- O last listened

+
!

Shellac

>> alt_ search in: w4 tags \4 names

Groupings Artist Album Song
A N

A

I Music [™
=1e)¢

M



FEEDS INPUT DATA

more O last.fm friends ' -
hypemachine @ audio:
Iive & U MFCCs

O pitch
updates @ loudness

U timbre

I : B contextual:
less . 50 U last.fm
: O allmusic.com
- = Weezer @ youtube
O wikipedia
@ musicbrainz

L\ mine:
U memory date
- O last listened

! ;

Shellac

>> alt_ search in: w4 tags \4 names

Groupings Artist Album Song
A N

A
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FEEDS INPUT DATA

more O last.fm friends

hypemachine @ audio:
+ o MFCCs

O pitch
@ loudness
U timbre

I ' I contextual:
less ' - O last.fm
: o allmusic.com
- = Weezer @ youtube
O wikipedia
@ musicbrainz

L\ mine:
U memory date
O last listened

+

editable
input data

Shellac

>> alt_ search in: w4 tags \4 names

Groupings Artist Album Song
A N

A
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FEEDS INPUT DATA

more O last.fm friends

hypemachine @ audio:
+ o MFCCs

O pitch
@ loudness
U timbre

I : B contextual:
less ' - O last.fm
: O allmusic.com
- = Weezer @ youtube
O wikipedia
@ musicbrainz

L\ mine:
U memory date
- O last listened

+
!

Shellac

>> alt_ familiar ]S w4 hames

Groupings Artist i text interface
A




FEEDS INPUT DATA

more O last.fm friends

hypemachine @ audio:
+ o MFCCs

O pitch
@ loudness
U timbre

I : I contextual:
less ' - O last.fm
: o allmusic.com
- = Weezer @ youtube
O wikipedia
@ musicbrainz

L\ mine:
U memory date
- O last listened

+
!

Shellac

>> alt_ search in: w4 tags \4 names

Groupings Artist Album Song
A N



FEEDS INPUT DATA

more O last.fm friends -
hypemachine @ audio:

- s v MFCCs
O pitch
@ loudness
U timbre

I ; B contextual:
less ' = O last.fm
_ U allmusic.com
- - - Weezer @ youtube
U wikipedia
@ musicbrainz

o ' L\ mine:
v — U memory date
v last listened

+

\ - -

Shellac

>> alt_ search in: w4 tags \4 names

Groupings Artist Album Song
A A

A

I Music [™
=1e) ¢
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ng White Stripes
White Blood Cells [Track 2]

>> alt

Groupings Artist Album

3:23

. Song

FEEDS INPUT DATA

last.fm friends

hypemachine I audio:
+ MFCCs

pitch
loudness
D timbre

B metadata

Num plays: 168 contextual:
Date added: 10/12/2007'm

Sample rate: 44.1kHAz"!S/c-cOM
. youtube

wikipedia
P musicbrainz

4 mine:
+ my tags ) memory date

) last listened

+

online tags

alternative blues
alternative rock jndie

rock

V4 tags ¥4 names



FEEDS INPUT DATA

more O last.fm friends -
hypemachine @ audio:

- s v MFCCs
O pitch
@ loudness
U timbre

I ; B contextual:
less ' = O last.fm
_ U allmusic.com
- - - Weezer @ youtube
U wikipedia
@ musicbrainz

o ' L\ mine:
v — U memory date
v last listened

+

\ - -

Shellac

>> alt_ search in: w4 tags \4 names

Groupings Artist Album Song
A A

A

I Music [™
=1e) ¢

V]



Contribution

e 3D

® hybrid browsing/recommendation




Impact

® How accurate are these genre
descriptors! Sub-genres?
® How varied is the music | listen to!?
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Tools

® Echo Nest:Analyzer (and Contextual API)

® Sun Labs: content-based music similarity,
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Evaluation:
User studies

Time completion of “normal” and more
specialized tasks:

Fo ° Io
® ind a plece you want to listen to now.
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