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Summary: Beat-synchronous chroma representations are modeled with single-Gaussian tied models 
 and a simple transition model to recognize chords in music audio. 
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• Beat-synchronous chroma features (from Cover Song system)
  • Enhancement: augment with 25-400 Hz “bass band” chroma
• Hand-labeled ground truth (Harte Beatles data) 

reduced to 12 major and 12 minor chords
• Single full-covariance Gaussian fit to each chord
  • Enhancement: pool data for one Major, one minor model
• Simple transition matrix by training data counts

• Frame-level accuracy results:

• MIREX Eval result: 0.66
  • as good as best “pre-trained” 
    system (Bello & Pickens, 0.66)
  • second to Uchiyama et al. in “train-test” (0.72)
• Future
  • key-relative transition matrix       • better duration model

for ISMIR'08 MIREX • 2008-09-17 dpwe@ee.columbia.edu

MATLAB code to run this system is available at: 
http://labrosa.ee.columbia.edu/projects/chords/

Audio

Labels

Beat track

Resample

Chroma100-1600 Hz
BPF

Chroma25-400 Hz
BPF

Root 
normalize

HMM
Viterbi

Count
transitions

Gaussian Unnormalize

beat-synchronous
chroma features

chord
labels

24 x24
transition

matrix

24
Gauss
models

train
test

C D E G A B
C

D

E

G

A

B

C

D

E

G

A

B

C

D

E

G

A

B

C

D

E

G

A

B

C D E G A B

C c

 

 

C D E F G A B c d e f g a b
C

D

E
F

G

A

B
c

d

e
f

g

a

b

-1

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

 H
z

Let It Be/06-Let It Be

C G A:min

A:
m

in
/b

7
F:

m
aj

7

F:
m

aj
6

C G F C C G A:min

A:
m

in
/b

7
F:

m
aj

7

240

761

2416

0 2 4 6 8 10 12 14 16 18 sec

A
BC
D
EF
G

C G a F C G F C G a

Ground
truth
chord

Audio

Recognized

Beat-
synchronous

chroma

pooled
models

indep.
models

12 chroma +bass 
0.539 0.552

0.556 0.578


