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Quasi-Reversible Low-pass Filter
for MPEG Audio Using Data Hiding
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In this paper, we propose a method to realize quasi-reversible low-pass filter
for MPEG audio using data hiding. In this work, we utilize compressed audio
by MPEG-1 audio layer II, and we first degrade the audio signal by cutting
high-frequency components (HFCs) located after a sub-band specified. Then,
we embed HFCs eliminated into the redundant bits caused by re-encoding the
band-passed audio using a total amount of bits allocated to all sub-bands be-
fore band-limitation. On the other hand, to reconstruct the original compressed
audio, we first restore low fequency components (LFCs) by re-encoding the re-
encoded audio using a total number of bits allocated to only low-frequency
sub-bands located before the specified sub-band. Then, we extract HFCs from
redundant components in re-encoded audio by using the number of bits al-
located to LFCs. Finally, we reconstruct the original compressed audio by

combining the restored LFCs and the extracted HFCs. Through computer sim-
ulation using several music data, we show that we can regenerate audio signal
that is close to the original compressed audio.
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Table 1 Statistics for differences between number of bits in Bra,:e and Bfaj;f
PT N RES
BitRate[kbps] 0 1 2 3 4 5 6 7 8
128 0.12 0.06 -0.03 -0.03 -0.02 -0.02 -0.02 -0.03 -0.03
192 0.07 0.03 0.01 -0.01 -0.02 -0.02 -0.02 -0.01 -0.02
R3] 256 0.05 0.03 0.01 0.02 0.00 -0.05 -0.01 -0.01 -0.01
320 0.03 0.04 0.02 0.02 0.01 0.00 0.00 -0.06 -0.04
384 0.01 0.02 0.01 0.01 -0.01 0.00 0.00 -0.03 0.00
128 0.151 0.084 0.025 0.030 0.018 0.020 0.022 0.035 0.039
192 0.116 0.112 0.093 0.014 0.021 0.021 0.018 0.010 0.017
i 256 0.085 0.073 0.086 0.102 0.093 0.051 0.012 0.007 0.011
320 0.050 0.062 0.066 0.069 0.058 0.062 0.055 0.058 0.041
384 0.042 0.032 0.038 0.038 0.037 0.039 0.041 0.064 0.075
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Bit Allocation, SCFSI, Scale Factor i%, &b 1 By hCTHiRD & EIHEK T OFIUITK
EREEBHD. 20D, KR TITHEDIA J%@{Eﬁ‘ﬁ IE{7% (1)Bit Allocation, (2)SCFSI,
(3)Scale Factor, (4)Sample & L, ¥ 7 /UEIZEID BTONDH5EREZIHATS.
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