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On Fast Decoding of (41, 21, 9) Quadratic Residue Code

WU Deng-jie's BAO Xiao-min's QU Yun-yun®’, YUAN Zhi-hua'
1. School of Mathematics and Statistics, Southwest University , Chongqging 400715, China ;
2. School of Mathematics Science , Guizhou Normal University s Guiyang 550001, China

Abstract: The binary QR codes are a family of linear cyclic BCH codes. In this paper, a fast syndrome-
weight decoding algorithm (FSWDA) has been presented to decode up to four possible errors in a binary
systematic (41, 21, 9) quadratic residue (QR) code. The main idea of FSWDA is based on the property of
cyclic codes together with the weight of syndrome difference. The advantage of the FSWDA decoding algo-
rithm over the previous table look-up methods is that it has no need of a look-up table to store the syn-
dromes and their corresponding error patterns in the memory. Moreover, it can be extended to decode all
four-error-correcting binary QR codes.

Key words: quadratic residue code; table look-up decoding; error pattern; syndrome; hamming weight
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