ORTHOGONAL SYSTEMS BASED ON GENERALIZED FRANK CONSTRUCTIONS^1 V. N. Malozemov†, S. M. Masharsky†, and K. Yu. Tsvetkov‡ †St. Petersburg University, Bibliotechnaya pl. 2, Stary Peterhof,

198504 St. Petersburg, Russia E-mail: malv@gamma.math.spbu.ru

‡Military Space-Engineering University, Zhdanovskaya ul. 13, 197082 St. Petersburg, Russia E-mail: wavelet3@mail.ru

The characteristics of orthogonal bases obtained with use of generalization of Frank construction [1, 2] as well as applications of these bases to problems of telecommunications are investigated.

In a space of complex-valued N-periodic signals with N = n^2, two infinite sets of signals, V_1 and V_2, are constructed. Cyclic and n-adic shifts of those signals form orthogonal bases [3]. For effective use of these bases in spread spectrum communication networks when basic signals are treated as an information carrier, the variants of their processing are offered. In order to do this, the block orthogonal bases {g_k} and {f_k} are formed basing on Frank construction. These bases are oriented to subsampling in time and subsampling in frequency, respectively. It is proved that decomposing signals from V_1 on basis {g_k} is sufficient for their handling; the same result holds for V_2 and {f_k}. Such decompositions are equivalent to applying series of short (radix n) Fourier transforms to signals from V_1 and V_2.

The notion of autoreversal signals derived from Frank construction is introduced. The features of these signals are studied. It is shown that the procedure of block interleaving, which is used for detection and elimination of grouping errors, can be essentially simplified for these signals.

REFERENCES 1. Frank R. L. Polyphase complementary codes // IEEE Trans. Inform. Theory.

1980. V. 26. No. 6. P. 641–647.

2. Suehiro N., Hatori M. Modulatable orthogonal sequences and their application to SSMA systems // IEEE Trans. Inform. Theory. 1988. V. 34. No. 1. P. 93–100.

3. Malozemov V. N., Masharsky S. M., Tsvetkov K. Yu. Frank signal and its generalizations // St. Petersburg Math. Soc. electronic preprints archive. Preprint No. 2000–12.

http://www.mathsoc.spb.ru/preprint/2000/index.html#12

1This work is supported by the Russian Foundation for Basic Research (project No. 01-01- 00231).