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ABSTRACT

This paper explores methods to enhance the accuracy of audio
fingerprinting technology. Since the early 2010s, audio fingerprinting
has been actively researched for applications such as music and media
retrieval. More recently, advancements in deep learning have spurred
efforts to improve the accuracy of this technology. In this study, we
propose an approach to enhance audio fingerprinting accuracy by
introducing specific steps and techniques into the process. The first
step involves detecting key peaks and generating audio fingerprints.
This approach simplifies computational processes and achieves robust
signal recognition even in noisy environments by leveraging the
intensity of prominent frequency peaks. The second step involves
generating audio fingerprints based on multi-time segment peaks. By
extracting peaks from different audio segments, this method creates
fingerprints that comprehensively reflect the characteristics of various
temporal sections. This approach captures the temporal features of the
audio in greater detail by incorporating segments of varying lengths.
Comparative analysis reveals that while the proposed method
maintains a similar processing time to conventional approaches, it
delivers significantly higher accuracy.

Keywords : Audio Fingerprint, Multiple Time Segments
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Algorithm 1. Peak-based audio fingerprinting pseudocode

Definitions:
RANGES = [40, 80, 120, 180, 3001
FUZ_FACTOR = 2
segment_length = 5 // Length of each audio segment in
seconds

Function get_index(freq):
for each val in RANGES:
if freq < val:
return index of val
return last index in RANGES

Function hash_points(points):
result = 0
for each point in points reversed:
result = result * 100000 + (point - (point %
FUZ_FACTOR)) return result

Function get_fingerprints(audio, sample_rate):
Define chunk_size, hop_size Initialize

peaks list

for each chunk in audio:
Calculate spectrum
Initialize points and highscores for frequency ranges
Identify peak frequencies and update points list
Calculate hash value from points and append to peaks
return peaks

Main Matching Logic:
queryBlock = get_fingerprints(query_audio,
sample_rate)bestMusic = none
minimumBER = 1,0
for each fingerprint in queryBlock:
indexNode = Lookup in database using fingerprint
hash while indexNode is not null:
Calculate BER with indexNode
Update bestMusic if BER is new minimum and within

threshold Move to next node in database chain

return bestMusic
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Table 1. Fingerprint search accuracy

5 sec Query Multi Segments
clean 91.3% 87.8%
noise 5db 54.2% 68.7%
noise 10db 33.5% 50.3%
capture 78.4% 75.6%
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Fig. 1. Fingerprint creation time by sampling rate
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