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1
METHOD AND APPARATUS FOR CREATING
A UNIQUE AUDIO SIGNATURE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to data communications. In
particular, the present invention relates to creating a unique
audio signature.

2. The Prior Art
Background

Digital audio technology has greatly changed the land-
scape of music and entertainment. Rapid increases in com-
puting power coupled with decreases in cost have made it
possible individuals to generate finished products having a
quality once available only in a major studio. Once conse-
quence of modern technology is that legacy media storage
standards, such as reel-to-reel tapes, are being rapidly
replaced by digital storage media, such as the Digital Versatile
Disk (DVD), and Digital Audio Tape (DAT). Additionally,
with higher capacity hard drives standard on most personal
computers, home users may now store digital files such as
audio or video tracks on their home computers.

Furthermore, the Internet has generated much excitement,
particularly among those who see the Internet as an opportu-
nity to develop new avenues for artistic expression and com-
munication. The Internet has become a virtual gallery, where
artists may post their works on a Web page. Once posted, the
works may be viewed by anyone having access to the Internet.

One application of the Internet that has received consider-
able attention is the ability to transmit recorded music over
the Internet. Once music has been digitally encoded into afile,
the file may be both downloaded by users for play, or broad-
cast (“streamed”) over the Internet. When files are streamed,
they may be listened to by Internet users in a manner much
like traditional radio stations.

Given the widespread use of digital media, digital audio
files, or digital video files containing audio information, may
need to be identified. The need for identification of digital
files may arise in a variety of situations. For example, an artist
may wish to verify royalty payments or generate their own
Arbitron®-like ratings by identifying how often their works
are being streamed or downloaded. Additionally, users may
wish to identify a particular work. The prior art has made
efforts to create methods for identifying digital audio works.

However, systems of the prior art suffer from certain dis-
advantages. For example, prior art systems typically create a
reference signature by examining the copyrighted work as a
whole, and then creating a signature based upon the audio
characteristics of the entire work. However, examining a
work in total can result in a signature may not accurately
represent the original work. Often, a work may have distinc-
tive passages which may not be reflected in a signature based
upon the total work. Furthermore, often works are electroni-
cally processed prior to being streamed or downloaded, in a
manner that may affect details of the work’s audio character-
istics, which may result in prior art systems missing the
identification of such works. Examples of such electronic
processing include data compression and various sorts of
audio signal processing such as equalization.
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Hence, there exists a need to provide a system which over-
comes the disadvantages of the prior art.

BRIEF DESCRIPTION OF THE INVENTION

The present invention relates to data communications. In
particular, the present invention relates to creating a unique
audio signature.

A method for creating a signature of a sampled work in
real-time is disclosed herein. One aspect of the present inven-
tion comprises: receiving a sampled work; segmenting the
sampled work into a plurality of segments, the segments
having predetermined segment and hop sizes; creating a sig-
nature of the sampled work based upon the plurality of seg-
ments; and storing the sampled work signature. Additional
aspects include providing a plurality of reference signatures
having a segment size and a hop size. An additional aspect
may be characterized in that the hop size of the sampled work
signature is less than the hop size of the reference signatures.

An apparatus for creating a signature of a sampled work in
real-time is also disclosed. In a preferred aspect, the apparatus
comprises: means for receiving a sampled work; means for
segmenting the sampled work into a plurality of segments, the
segments having predetermined segment and hop sizes;
means for creating a signature of the sampled work based
upon the plurality of segments; and storing the sampled work
signature. Additional aspects include means for providing a
plurality of reference signatures having a segment size and a
hop size. An additional aspect may be characterized in that the
hop size of the sampled work signature is less than the hop
size of the reference signatures.

A method for identifying an unknown audio work is also
disclosed. In another aspect of the present invention, the
method comprises: providing a plurality of reference signa-
tures each having a segment size and a hop size; receiving a
sampled work; creating a signature of the sampled work, the
sampled work signature having a segment size and a hop size;
storing the sampled work signature; comparing the sampled
work signature to the plurality of reference signatures to
determine whether there is a match; and wherein the method
is characterized in that the hop size of the sampled work
signature is less than the hop size of the reference signatures.

Further aspects of the present invention include creating a
signature of the sampled work by calculating segment feature
vectors for each segment of the sampled work. The segment
feature vectors may include MFCCs calculated for each seg-
ment.

BRIEF DESCRIPTION OF THE DRAWING
FIGURES

FIG. 1 is a flowchart of a method according to the present
invention.

FIG. 2 is a diagram of a system suitable for use with the
present invention.

FIG. 3 is a diagram of segmenting according to the present
invention.

FIG. 4 is a detailed diagram of segmenting according to the
present invention showing hop size.

FIG. 5 is a graphical flowchart showing the creating of a
segment feature vector according to the present invention.

FIG. 6 is a diagram of a signature according to the present
invention.

FIG. 7 is a functional diagram of a comparison process
according to the present invention.






