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Our approach is an extended version of the cascading audio data encoder. In classic solutions of
lossless audio coding, adaptive versions of Rice and arithmetic encoders are used interchangeably.
The proposed solution uses an adaptive Golomb code which is a generalised form of the Rice code
with a potentially higher compression efficiency because of a better adaptation of the code to the
current probability distribution of the currently encoding data. The Golomb codec output is
additionally compressed using a context-dependent adaptive binary arithmetic encoder. Our
proposition adapts better to the sequence of prediction errors characterised by the geometric
distribution. A higher degree of compression was obtained due to a better algorithm for selection of
context numbers, and also due to the omission a multi-valued arithmetic coder in favour a binary
variant. This solution is more flexible also in comparison to classic solutions using the adaptive
Rice code.

Introduction

The compression for the audio and video signal Is getting Increasing attention as the
transmission bandwidth is getting wider, storage media Is getting cheaper and a requirement
for better quality Is getting higher. This has been proven by the dynamic work of the MPEG
Group operating from 1988 to today and its impressive portfolio [3]. Among the developed
standards and technologies, the lossless compression algorithms deserve special attention,
which enables the conversion of the raw data into a compressed form and reconversion without
losing any information.

Our approach

Based on the idea of RLS-LMS cascade of predictors as in MPEG-4 lossless audio coder [1]
we developed our own improved cascade of predictors with backward adaptation and new
predictor blending method (see Fig. 1). In carried out experiment comparing the results with
other known lossless audio coders, our method obtained the best efficiency (see Tab. 1) [2].

In the proposed solution, the increase in efficiency of compression compared to the most efficient
option MP4-ALS-RM23 (working in backward adaptation mode) was possible due to introducing a
more efficient OLS+ block in place of RLS, by improving block NLMS adding an additional
CDCCR block In the cascaded predictive model and introducing an efficient CABAC based on
Initial compression using the adaptive Golomb code. The introduced Improvements entail a
disproportionately large increase in the implementation complexity relative to the reference version,
for which was adopted MP4-ALS-RM23 in the best mode. Similar conclusions can also be drawn
by comparing the reference version (the best mode) with the MP4-ALS-RM23 in default mode.

In lossless audio compression approach based on r-order linear prediction, to the output file
the prediction errors being stored instead of the signal samples. In our solution the final
prediction error Is calculated using the new predictor blending method (1), where OLS+ and
second stage of NLMS use inter-channel dependencies to calculate prediction coefficients. The
final formula for prediction error calculation is as follows:
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Figure 1. Schema of our approach for lossless audio coding.
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