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Arithmetic Bit Recycling Data Compression.

Many compression techniques (such as LZ77 and its variants) suffer from a problem that we call the
redundancy caused by the multiplicity of encodings (ME). Huffman-based Bit Recycling (HuBR) has been
introduced by D. Dube and V. Beaudoin to minimize the redundancy caused by ME.

Huffman-based Bit Recycling (HuBR) has imposed an additional burden to avoid some situations that affect its
performance negatively.

This Thesis aims to address the problem of adapting bit recycling to arithmetic coding in order to improve the
code efficiency and the flexibility of HuBR. We addressed this problem through our four (published)
contributions, which have been presented in four different academic conferences, as shown below.

A new scheme for adapting HuBR to Arithmetic Coding has been proposed. The proposed scheme, named
Arithmetic-Coding-based Bit Recycling (ACBR). We also present the necessary theoretical analysis that is
required to estimate the average amount of redundancy that can be removed by HuBR and ACBR in the
applications that suffer from ME, which shows that ACBR achieves perfect recycling in all cases whereas HuBR
achieves perfect recycling only in very specific cases.
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An Adaptive Bit Level Text Compression Based On HCDC Algorithim.

This thesis is concerned with the development and performance evaluation of a new adaptive bit-level text
compression scheme that is based on the Hamming Codes Data Compression (HCDC) algorithm. The HCDC
algorithm is a novel lossless binary (bit-level) data compression algorithm that utilizes the error correcting
Hamming codes. In the HCDC algorithm, the binary sequence to be compressed is divided into blocks of n bits
length.

In this thesis, to evaluate the performance of the HCDC(k) scheme, it was implemented in C++ programming
language; and used to compress a number of text files from standard corpora (e.g., Calgary, Canterbury,
Artificial , Large, and Miscellaneous corpora). The results obtained demonstrate that the new scheme has
higher compression ratio than most well-known text compression algorithms and exhibits a competitive
performance with respect to many widely-used state-of-the-art software. Finally, the results obtained are
discussed, conclusions are drawn, and recommendations for future work are pointed-out.
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