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Quaternary Self - orthogonal Code Chains and Construction
of Quantum Error — correcting Codes

MA Yue -na , WANG Lei , ZHAO Xue - jun, FENG You - gian
(Science Institute, Air Force Engineering University, Xi’an 710051, China)

Abstract: The method of constructing quantum error — correcting code by the quaternary self — orthogenal sub -
code chains and L - chains are investigated in this paper. Random searching method is used to find quatemary self
— orthogonal codes and these self — orthogonal codes could form some self — orthogonal code chains. By using com-
binatorial method, quantum error — correcting codes are constructed in light of L - chains which are constructed by
dual of these self — orthogonal codes. The code chains of these self — orthogonal sub — codes and the L - chains
which are obtained from the dual of these self — orthogonal sub — codes of length n between 20 and 36 and n =40,
45,50,55,60 and dual distance five and six are determined. Some quantum codes of distance five and six are con-
structed by the obtained L — chains, some quantum error — correcting codes are new.
Key words: self — orthogonal code; self — orthogonal code chain; L - chain; quantum error — correcting code
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Phase Estimation Method of Sinusoidal Signal in Colored Noise

NING Hui',SHI Yao - wu’
(1. Institute of Aviation Equipment Academy ,Beijing 10076 , China ;2. College of Communication Engineering, JiLin
University , Changchun 130022 , Jilin, China)

Abstract ; The phase estimation of sinusoidal signal in noise environments is extensively adopted in the field of ra-
dar, navigation and DOA estimation, etc. A sinusoidal signal phase estimation method - — — Singular Value De-
composition (SVD), based on cross - high — order cumulant, is proposed. The signal and noise subspace are ob-
tained using SVD of cross — high ~ order cumulant matrix. The signal subspace is the optimum solution for signal
detection and noise suppression. The high — order cumulant matrix of signal is a conjugated symmetric matrix, its
left singular vector is identical with the right one, their amplitudes and frequencies are also the same. The cross -
high - order cumulant matrix of sinusoidal signals with different phases is a unconjugated symmetric matrix, its left
and right singular vector are different because of the phase difference existing among the harmonic signals. A very
important theorem is demonstrated in this article, i. e. the phase angle of the left and the right singular vector inner
— product of harmonic signal cross — high — order cumulant matrix is equal to the phase difference of sinusoidal sig-
nals. Based on this theorem, the method of SVD for phase estimation of sinusoidal signal is deduced. The availabil-
ity of the method is verified by simulation.

Key words : cross — high — order cumulant ; phase estimation ; colored noise; SVD



