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Searchable Audio

• Sound Classification
• Robust Features

• Taxonomy of Categories

• HMM Classifier

• Sound Indexing and Matching
• HMM Path Matching

• Query by Example
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Sound Taxonomy
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Sound Description = State Path
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Sound Indexing

SOUND
INDEXES

MP7
DATABASE

MODEL +
STATES

STORED
HMMs
AND

BASES

HMM

StatePathD

HMM 2

HMM 1

HMM N-1

HMM N

SOUND FILE FEATURE
EXTRACT

ICA
Basis

SoundClassifier DS

HEADER:
SoundModel DS

Maxlimum
Likelihood



General Sound Classifier
Performance

0
1 0
2 0
3 0
4 0
5 0
6 0
7 0
8 0
9 0

1 0 0

Fl
ut

e

B
ir

ds

Pi
an

os

C
el

lo
s

A
pp

la
us

e

D
og

s

En
g.

 H
rn

Ex
pl

.

Fs
te

ps

Sm
as

he
s

G
ui

ta
r

G
un

s

Sh
oe

 S
qu

k

La
ug

ht
er Te

l.

Tr
um

pe
t

V
io

lin
s

M
al

e 
Sp

ch

Fe
m

al
e 

Sp
ch

S our c e  C las s

Mean Recognition = 92.646%



Audio Query by Example

MATCHING
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Audio Query Query Result List

Query-by-Example Matching

State-Path Matching = SSE / DTW



Applications

• Film / video indexing by audio
Index scenes with animals, gun fights, laughter, explosions

• Film / video search by audio
Find scenes with animals, gun fights, laughter, explosions

• Professional sound archiving
Place new sound in correct archive directory

• Semantic label => context
Infer scene type from audio labels:

Gun shot / Explosion => Action Scene


