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A separate parallel MQ coder and its VLSI architecture

Wang Qian, Lv Donggiang”
(Digital Media Processing Laboratory, School of Computer Science and Engineering,
Beihang University, Beijing 100083)
(* The Fourth Institute of The Second Artillery Equipment Academe, Beijing 100085)
Abstract
In view of the fact that the MQ encoder’s high complex loop feedback structure restricts its fast image compression
hardware implementation, the paper proposes the concept that the encoding module and the bit stuffing module can be
connected by FIFO channel and operated simultaneously for their independency based on the analysis of the original MQ
coding algorithm, and gives the design of a separate parallel architecture combining asynchronous pipelining with the fi-
nite state machine (FSM), which is suitable for software algorithm characteristics. Based on the dynamic feature of data
operation in the processing of program, the length of the critical path is reduced by the probability statistical law and the
division technology of the state machine. The experimental results show that the architecture is with a high resource uti-
lization ratio, and its throughput rate is significantly increased to 116.5Mbps at the highest working frequency of 233MHz
on a field-programmable gate array (FPGA) prototype chip compared with the up-to-date design.
Key words: arithmetic coding, separate, image compression, critical path
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