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Unified Coding of Source and Channel Coding using An Arithmetic Code
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Although the arithmetic coding method is known as a highly effective entropy
code, its encoding and decoding are time consuming due to the symbol-by-symbol arithmetic operations.
Several approaches have been ﬁroposed to reduce the computation time by replacing the multiplication for
the augend calculation with the addition, subtraction or shift operation, or by using some conditions in
the state transition table for probability estimation. However, these approximations cause a loss of the
coding efficiency. The recent progress of the hardware technology allowed us to use faster multipliers
and bigger storage media.

In this paper, we propose a fast binary arithmetic coding by using the binary source expansion and
precomputed probability tables of expanded symbols. Simulation results show that the encoding process and
decoding process in the proposed method is faster than that in the conventional multiplication-based
binary arithmetic coding method while keeping the coding efficiency.
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