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Lossless Compression of Multi-channel Signals
Using Inter-channel Correlation

YuTaKA KAMAMOTO, .0 TAKEHIRO MORIYA, tt
TAKUYA NISHIMOTO" and SHIGEKI SAGAYAMA

Lossless compression method has been proposed for multi-channel time series, where time-
domain linear prediction residual signals are adaptively subtracted according to the inter-
channel correlation analysis. The residual signal of objective channel is subtracted by the
signal of reference channel multiplied by an optimum weighting factor, and is efficiently coded
by entropy coding making use of the amplitude reduction. The relationship between the
reference channel and the coding channel is sequentially searched. Each channel includes
the reference channel number and the weighting factor as side information. Additionally,
complexity reduction method in reference channel search procedure and the iterative applica-
tion of the proposed coding procedure are shown. As a result of coding experiments for 2-8
channels audio signals and 256-channels MEG signals, up to 3% of relative improvement of
compression ratio have been observed compared to the conventional joint-stereo coding. All
these methods have been proposed to the standardization activities of lossless audio coding
at ISO/TEC MPEG (Moving Picture Experts Group), and may be widely used not only for
audio signals but also other general time series. This result is based on the joint research
work of a technical liaison program between the University of Tokyo and NTT.
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2.1 MPEG-4 Audio Lossless Coding
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Fig.1 Block diagram of joint stereo coding.
(LPC: The inverse filter for prediction residual, EC:
Entropy Coding, CLC: Code Length Comparison).
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Fig.2 Block diagram of proposed method.
(LPC: The inverse filter for prediction residual
siganl, EC: Entropy Coding, C: Number of chan-
nels).
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Fig.3 Geometrical interpretation of relationship between
joint stereo coding and proposed method. (illustrat-
ing the 2-channel case).
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Fig.4 Block diagram of proposed method after searching
optimum relationship between channels.
(EC: Entropy Coding, CLC: Code Length Compar-
ison).
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Fig.5 Flow chart of algorithm for making tree structure
of the relationship between channels.
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Table 1 Parameters of evaluation materials

data #channels | word length | sampling rate | #files

Audio 2ch 2 24 bits 48,000 Hz 15
Audio 5ch 5 16 bits 48,000 Hz 95
Audio 8ch 8 16 bits 44,100 Hz 1
MEG-raw 256 16 bits 2,000 Hz 2
MEG-ave 256 16 bits 2,000 Hz 2
MEG-anr 192 16 bits 500 Hz 1
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Fig.6 Compression ratio of ZIP, independent coding
(mp4als-I), joint stereo coding (mp4als-J) and the
proposed method.
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Fig.7 Improvement ratio of compression comparing joint
stereo coding with the proposed method relative to
that of independent coding.
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coded by proposed method (Audio 5ch-best)
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