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ABSTRACT

This document describes our submission to audio finger-
printing task of MIREX 2020. It is an improved version
of our previous submissions in 2017 and 2018. While the
approach is again based on robust landmark (i.e., local
maxima) detection and fast matching with inverted index,
it is expected to achieve better recognition performance
due to the fact that more advanced algorithms have been
implemented in landmark detection and fingerprint gener-
ation without increasing the size of fingerprint. In addi-
tion, searching cost is reduced significantly with opti-
mized code implementation in this submission.

1. INTRODUCTION

Audio fingerprinting has been widely used in various ap-
plications such as music retrieval for end users and detec-
tion of copyright infringement for music companies, etc.
It is a typical case of query-by-example. There exist main-
ly two competitive approaches in the past several years.
The first one, developed by Haitsma [1] in 2002, is based
on the hamming distance between binarized spectrograms
of query and db tracks. The other one, developed by
Wang [2] in 2003, is based on the counts of aligned
landmarks in spectrograms. In our submission we adopted
the latter approach due to its robustness and conciseness.

As discussed in our previous submissions, Wang [2] pro-
posed a method to detect the landmarks in spectrogram in
which a landmark was defined as a local maxima. Then
these landmarks are made as pairs according to a prede-
fined scheme and hashed thereafter. As a result, each pair
corresponds to a hash value along with a time stamp of
the first landmark (i.e., anchor landmark) of this pair.

This is the so called fingerprint defined in Wang's method.

For efficient matching, fingerprints are organized as in-
verted index where hash value is used as key and time
stamp is stored in the index. During matching, for each
query fingerprint we access the inverted index and calcu-

late the time difference between db tracks and input query.

After that the histogram of time difference is analyzed for
each candidate db track, resulting a final output if a pre-
defined threshold has been exceeded.
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Since queries are usually collected in noisy environment,
the main challenge to a successful audio fingerprint sys-
tem is noise robustness and searching efficiency in a mu-
sic database with millions of songs. To overcome these
challenges, we have made some modifications to our pre-
vious submissions on landmark detection and hashing
strategy, which will be explained in Section 2.

2. FINGERPRINTS EXTRACTION

As in our previous submissions, audio segments of db
tracks or query recordings are firstly re-sampled to make
sure the sampling rate are the same for all the segments.
Usually 8khz is enough for audio fingerprinting but one
can use higher sampling rate at the expense of higher
computational cost.

To extract landmarks, the re-sampled audio data is firstly
converted to time-frequency domain with STFT. Then,
following Wang's idea, we detect the local maxima in
spectrogram. In our latest implementation, an adaptive
window-based algorithm is employed in which a local
maxima is selected only if it is higher than all the other
locations within the window in spectrogram. Then a dou-
ble check is applied to determine whether the selected
local maxima should be preserved. For example, if the
window has relatively low energy and the local maxima
is not high enough, it is then discarded. Meanwhile, win-
dow size is adaptively adjusted depending on the local
energy of the segments. For example, when detecting
landmarks at the jth frame, we calculate the energy of the
time range [j-k, j+K], where k is the context size. If this
energy value is small, we use a small window size for the
detection of local maxima.

Once detection is done, for each anchor landmark we se-
lect a list of reference landmarks within its target zone, as
described in [2]. One of the modifications we have made
here is that a landmark could be a reference landmark at
most M times, where M is a configurable parameter.

3. MATCHING

The matching process remains unchanged in this submis-
sion. For more details please refer to the document we
submitted in 2017.



4. SYSTEM IMPLEMENTATION

Both builder and matcher are implemented in C++. Paral-
lel processing is supported for acceleration. Please follow
the instructions described in readme when running the
programmes.

5. DISCUSSION

In this document we present our submission to audio fin-
gerprinting task of MIREX 2020. It is an improved ver-
sion of our previous submissions. We have run intensive
tests and the experimental results have shown a notable
improvement on our own datasets.
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