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Classification of Two Dimensional Optimal Self — orthogonal Codes over F,

LIU Jian
(Missile Institute, Air Force Engineering University, Sanyuan 713800, Shaanxi , China)

Abstract ;: According to the weight character of quaternary self — orthogonal codes, the relations between two dimen-
sional optimal self — orthogonal codes and their weight distribution are discussed. By introducing two definitions of
defying vector and projective weight vector of quaternary linear codes and using the matrix constructed with simplex
codes, the relations between two dimensional optimal self — orthogonal codes and the non negative integral solutions
of equation systems are setup. And, the existence problem of two dimensional optimal self — orthogonal codes is
changed into the problem of determining the non negative integral solutions of equation systems. For the given code
length, firstly, the minimum distance of two dimensional optimal self — orthogonal codes is determined by Griesmer
bound, then, the generator matrices and the weight polynomials of all optimal self — orthogonal codes of this length
are determined through solving integral equation systems. According to generator matrices obtained, equivalent re—
lations among these optimal self — orthogonal codes are discussed by using elementary row transformations of matri—
ces, coordinates permutations of vectors and conjugate transformations of elements. Finally the classification of two
dimensional optimal self — orthogonal codes is solved, and the generator matrices of these non equivalent two dimen—
sional optimal self — orthogonal codes and their weight polynomials are also presented. polynomials are also presen—

ted.

Key words : quaternary code; optimal code; self — orthogonal code; equivalence of code

(L% 35 1)
Analysis of First — order Sea Clutter Backscattering for OTHR

MA Ming — quan, SHENG Wen , CHEN Peng , LI Guang — giang
( Air Force Radar Academy, Wuhan 430019 ,China)

Abstract : In order to gain a clear idea of the range of OTHR first — order sea clutter backscattering coefficient and
its changing law on the whole and also the change discipline of the first — order sea clutter backscattering along with
the affection of OTHR frequency, wind speed on sea surface, angle between the directions of ocean wave and wind ,
and the spread degree of wave height spectrum with direction about the wind direction on ocean surface, considering
the characteristic of OTHR detection, the paper introduces the first — order sea clutter backscattering coefficient
model given by Barrick, and then, by means of simulating, obtains that the first — order sea clutter backscattering
coefficient is within if the non — directional amplitude spectrum is in the state of saturation or within if the non — di-
rectional amplitude spectrum is in the state of unsaturation, in addition, the magnitude of the frequency and of the
speed of wind on sea surface determine that non — directional amplitude spectrum is in the state of saturation or in a
state of unsaturation. And then also through simulating the affection of every parameter on the first — order sea clut—
ter backscattering coefficient, the paper presents the change discipline of the first — order sea clutter backscattering
along with each parameter. All these are useful to OTHR detecting and father high frequency radar sea clutter mod—
eling and filtering.

Key words : OTHR ; first — order sea clutter; backscattering ; angle between the direction of ocean wave and wind



