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Current Music Research at Lab

® The Big Picture: o .
O | ots of data : |
+ noisy transcription
+ weak clustering | _
= musical insights? e =

1955 songs, 5.1 days, 7.90 GB

® History & Support )
© 2007 first year when majority of
LabROSA papers were music-related *
o Support: :
- Columbia Academic Quality Fund
- Departmental & NSF fellowships |

- NSF grant (3 years from Sep 2007) %0 w200 0 sor 20 0

Year +
Lab
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Transcription as Classification

® Exchange signal models for data
O transcription as pure classification problem:

feature vector

Training data and features:

*MIDI, multi-track recordings,

playback piano, & resampled audio

(less than 28 mins of train audio).

*Normalized magnitude STFT.

oS mw e = N ]

Classification: IR i S et
*N-binary SVMs (one for ea. note). T e e A -
*Independent frame-level AT P T s T o
classification on 10 ms grid. B L ! T

*Dist. to class bndy as posterior. etateatt = el Ry an i
Temporal Smoothing: el T =T

*Two state (on/off) independent -7 oo _

HMM for ea. note. Parameters = e T = .

learned from training data. - T

*Find Viterbi sequence for ea. note. 7 = - = = -] 'l'
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Singing Voice Modeling & Alignment

® How are phonemes sung!?
O e.g."vowel modification™ In classical voice

1000

o i e
® Collect the data A
O .. by identifying solos el g
O .. by aligning libretto M :
to recordings |
O e.g. align
Karaoke MIDI files
to original recordings

700

[o)]

Hz)

00

500

Frequency (

400

300

® |yric Transcription?

NEMISIG LabROSA - Ellis 2008-01-25 p. 4/10

CovrumBiA [ JNIVERSITY
IN THE CITY OF NEW YORK



MajorMiner: Semantic Tags

® Describe segment in human-relevant terms
O e.g. anchor space, but more so

® Need ground truth...
O what words to people use!

| ©06 Major Miner's music game

® M aj @) I"M i ner ; ¢ Y @Y ae @ hup://game.majorminer.com/ v P
game: | Major [T

@) 4OO users | dpwe's score: 342 Summary

i New clip

o /500 unique tagS | Your last 10 clips

{ Change password
t+  Admin

: | Logout -
O 7O y OOO taggl n gS | (») at 1:10 in “Silver Inches" from Enya's album A Day Without Rain

i Leaders Your tags:

. ' Someone else's tags
O ZZOO | O_Sec Cl I pS U Sed | “-‘!As‘ at 1:50 in "Ambition” from (Smog)'s album Supper

Your tags: country,

Someone else's tags

° ]
‘ I ral n P ! (®) at 4:30 in “Life Form Ends" from The Future Sound of London's albu

Lifeforms Disc 2
| Your tags: ambient, electronic,
Someone else's tags

| “-f.:‘ at 0:00 in "The Road" from Chicago's album Chicago /l [Bonus Trach
O | Your tags:

Someone else's tags

N EM ISI G LabROSA = EI I IS C at 2:20 in "Ether" from Geri Soriano-Lightwood /The Baldwin
Brothers's album Cooking with Lasers
Laboratory for the Recognition and | Your tags:
Organization of Speech and Audio

Someone else's tags
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Cover Song Matching: Correlation

® Cross-correlate entire song beat-chroma matrices

® One good matching fragment is sufficient...?

O ..at all possible tra
O implicrt

NSposItions
of match quality and duration

Elliott Smith - Between the Bars

% I(E; E-Fll'lll |I |||||Jl lllfuln II|I“":]II llel II| I| | lI"III m lllwlh i IIII“ ]|JH ||l||||| |”|| ||| rl u E
E D fEnmimn ! [u 1" Wi g ||'|| T iy, | o 1 (L ||\|| L '-J“”'I ' i
2cCf | LI | | | i -
° A Pla Bt Tkl |'”"lﬂ| Wl Tl e o ool 1 n'"llf 1 € N e N B T i
100 200 300 400 500 beats @281 BPM
- 2 Glen Ph|II|psI - Between theIBar:I — —
@ G [ Fimwn |h|| 1||||1 T I 1 L l’lilfllllll
E E LA -| dn |[|||| A Th |||||||1;|||| i I| |||||'||n 1 | pem'r o |lvl|| ||'|||||1|||1'|'||I | '
g D ||‘| I 1) oonm ) I mmn | 1 |’| 1 1mm 1) mrimmm n
% C I|l \ll\]\ LR |[|| LARILR AL LU S R II"IIII-FIH |||H“||”||| LR LEIRRRILL L Ui IIIlIIIT
A
100 200 300 400 500 beats @276 BPM
) Cross-correlation
% +5 I | B
;é: I e
o O ) -
5 a
—U‘CJ -5 | ] | | |
-500 -400 -300 -200 -100 0 100 200 300 400 gkew / beats
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Cross-Correlation Similarity

® Use correlation to find !
O e.g. similar note/instrumentation sequence
O may sound very similar to judges

® FEvaluate by tests
0 modeled after MIREX similarity

Rosatron: listen

itp: //dawn.ee.columbia.edu:32 10/main/listen v i (TGl Googl Algorithm Similar count

T e T T s s S St (1) Xcorr, chroma 48/180 =27%

RosaTron (2) Xcorr, MFCC 48/180 = 27%

(3) Xcorr, combo 55/180 =31%

ok ® xsr s (4) Xeorr, combo + tempo | 34/180 = 19%

Resultclp 2:®) " notsimlar € simiar (5) Xcorr, combo at boundary | 49/180 =27%

it ® i © s (6) Baseline, MFCC 81/180 = 45%

resucaips: ® € noxsmiar  smiar (7) Baseline, rhythmic 49/180 = 27%

ko ® ot € s (8) Baseline, combo 88/180 = 49%

Resutclip 8: ) notsimiar " similar Random choice 1 22/180 = 12%

ST o € el Random choice 2 28/180 = 16%

Lab T

NEMISIG LabROSA - Ellis 2008-01-25 p. 7/10

CovrumBiA [ JNIVERSITY
IN THE CITY OF NEW YORK



Beat Chroma Fragment Clustering

ldea: Build a dictionary of harmonic/melodic
fragments by clustering a large corpus

Beat
tracking

. Localit
Music Chroma Key Landmark Sef)nsitli\ye
audio features normalization identification Hash Table

® 86 Beatles tracks = 41,705 patches (12x24)

O L SH takes =
~300sec °

c 8

O High-pass ¢,
along time ",
O Song filter -

Lab

beat
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MEAPsoft

® Music Engineering Art Projects
O collaboration between EE

and Computer Music Center

® MEAPsoft combines music IR analysis

with wacky resequencing algorithms
O also some neat visualizations...

e————=—llider Usef ) MEAPS
i ] : an CEEER SRR RS RN RN
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Summary

® What is made possible
by so much data?

5 Low-level |
features Classification browsing
and Similarity discovery
production
; Melody
and notes
Music
audio <
. ey .
and chords Music modeling
Structure generation
Discovery curiosity
Tempo
and beat
B
Lab
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