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Audio Fingerprinting Robust Against Reverberation and Noise

1. FU&IC

using Pseudo-Sinusoidal Components

SHIBUYA TAkAsHI'® ABE MoToTsuGUM'P)  NISHIGUCHT MASAYUKI!:©)

Abstract: The implementation of second-screen service requires a technology for quick, accurate content
identification. This enables the service to trace the channel of a broadcast program that a user is watching or
listening to. One approach is to record an audio signal from the user’s mobile device, and match it with one
in a reference database. However, reverberation and exogenous noise distort a recorded audio signal, making
accurate identification more difficult. This paper presents a new fingerprinting method for content identi-
fication that is robust against reverberation and noise. It employs pseudo-sinusoidal components, which
are components that can be regarded as sinusoidal over a short period of time. The method generates a
fingerprint that represents the distribution of pseudo-sinusoidal components in the time-frequency domain.
Experimental results show that the method can match a 5-s-long input signal against 792 hours of reference
signals in 1.56 s on a single PC, and can identify the correct program with a recall of over 92% and a precision
of 100% in a realistic setting.
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R 1 HRHE (5 1, 0 =0.26)
Table 1 Accuracy (Experiment 1, 6 = 0.26)

Distance | F-measure | Recall | Precision
1m 0.997 0.997 0.996
3m 0.996 0.994 0.998
5 m 0.995 0.991 0.999

® 2 WBRHE (55 2, 6 = 0.26)
Table 2 Accuracy (Experiment 2, § = 0.26)

S/N Ratio | F-measure | Recall | Precision
10 dB 0.993 0.994 0.993
5 dB 0.987 0.979 0.995
0dB 0.955 0.919 0.993
-5 dB 0.839 0.729 0.987

& 3 MR (55 3, 6 = 0.26)
Table 3 Accuracy (Experiment 3, 8 = 0.26)

F-measure | Recall | Precision

0.959 0.921 1.000
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/N IRFE X RN RIS & B 2 R 3R B D8 % &
ORI EICEHL, fIHLAZZETHS. EEFT
1%, REFEVEECIRM S IEETH D I LR,

BEOHEE LT, AFOEBKTIX 5 sec DATIEF
POEBINIT7 4 V=TV FDAREHTey F v
TR AT 708, EEDOXENL L EENTHRGAI
BHFEAZEI LT, LeLads, 2089 RGBS
TYH, ZOHIBETRIERa Yy 7Ty Y ZRILTTE T,
S81E, FORBEREZ TEL X EIEL LRSS, B
HRNZR I L2841, EORVESZHAMHL TRERE
EEmbEX el AaEEZLD.
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