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Introduction

Pseudorandom sequence of maximal length is such
pseudorandom sequence of the elements of Galois field
GF(2) that consists of approximately equal number of
zeros and ones, has an autocorrelation function similar to
that of white noise and has almost flat power spectral
density. Pseudorandom sequences can be generated using
algebraic methods and generating matrix for cyclic simplex
code:
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where [ is an element of finite extended array GF ( m)
and also holds
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where
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If a primitive element £ and its minimal polynomial
Gp (z) =Mpg (z) is used to generate a pseudorandom
sequence, then the sequence period is of maximum length
T,, =2™ —1. Extended finite array GF (2’") can consist of
several primitive elements, but each primitive element has
its respective minimal polynomial [1].

Both direct m-sequence and its cyclically shifted
variants are in use. Cyclical shifting does preserve the
optimal features of a m-sequence.

Identification of a m-sequence reduces in fact to
generating the m-sequence or a part of it. It is a well-
known fact [2] that generating polynomial of a m-sequence
is fully identifiable if we know sequence of symbols during
one period
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Pseudorandom sequences can be generated using
large extended finite arrays GF (2'" ), where m = 20, 21,...,
making the analysis of the m-sequence over the period
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T, =2" —1 computationally extensive. Identification of

generating polynomial implies @ priori uncertainty when m
and coefficients of the minimal polynomial are unknown.
Identification can be done using partial sequences of the
m-sequence, containing information about the generating
minimal polynomial.

Identification problem

The problem of m-sequence identification can be
divided into two parts using common methods for solving
problems involving a priori uncertainty:

1. identify the coefficients of minimal polynomial
Gﬂ(z):Mﬁ(z),

2. generate an identical sequence to the given m-
sequence.

Identification of the coefficients of minimal polynomial
Gpl2)
B

It is sufficient to know the sequence of 2m symbols in
order to identify the coefficients of generating minimal
polynomial of the m-sequence [3]:
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where m determines the necessary length of the m-
sequence and i = | refers to the first symbol in the m-
sequence as the first symbol in the known sequence to be
analyzed.

m-sequence satisfies an equation
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generating minimal polynomial can be found as solution to
the equation (5):
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There exists a solution to the system of equations (6)
if
det|[X]|= 0. (7)

Let us consider two different a priori possibilities.
1. Identification of coefficients g,,;g,_1:-----2:81;

of minimal polynomial G g (z)=M B (z)when the value of
m 18 known.
2. Identification of coefficients of G Y (z): M A (z)

when m is unknown.
Computer experiments

A computer program has been compiled using
MATLAB 6.5 software package to identify m-sequences.
The program has the following options:

1. to generate m-sequences of different length (m <
33);

2. to extract a sequence of length 2k from the
generated sequence, starting from the i-th symbol:

®)

3. to distort the generated m-sequence using modulo-

2 summation
xli,k |6—) nli,k|;

4. to calculate the coefficients of the generating
minimal polynomial

Em>8m-15--82581-

The task of m-sequence identification can be solved
in the following order as mentioned above:

1. identify the length m and coefficients
& &m—15---825&1; of generating minimal polynomial;

2. generate an identical sequence to the given m-

sequence

Conclusions

The results of the computer experiments led to the
following conclusions:
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1. If we know the value of m then the coefficients
of the generating polynomial Gp (z)=M A (z) are

Em>8&m-15--82581>
e the system of equations has unique solution for
arbitrary m < 33;
e the algorithm is invariant with respect to value

of i for the set xli,k |;

e the algorithm is stable even if there exist small

distortions in the sum MGB nli,k|.

2. Identification of coefficients g,,;g,,_15---82;
g1; of generating minimal polynomial G4 (z):

when m is unknown:
. the algorithm allows for searching the value of

m based on the m-sequence xli,kl, using sequence

x|i,d | and:

a. the value of parameter d approaches to the value of
md+j<m<k;j=12..;

b. choosing initial value of d larger than m and again
the wvalue of d approaches to m: d=m;
m<d—j<k;j=12..;

. the algorithm is invariant to the choice of i for

the sequence x|i,k |;

3 the algorithm is stable even when there exist
small distortions in the sum xli,k ® nli,k|;

. there exists no wunique solution for the

coefficients of minimal polynomial if the length of

extracted sequence x|i, k | is shorter than 2m, i.e. 2k

<2m.

3. The final identification of m-sequence takes
place after we have identified the values of m and the
coefficients of generating minimal polynomial; the final
identification can be done if the extracted sequence x|i, k
is long enough.

One possible solution to generate the identical partial
m-sequence is to generate the partial m-sequences of
length 2m if we know the value of m. The value of i for the
partial sequence xli k | should be chosen according to the
maximum of non-periodic correlation coefficients.
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IlceBnocnyyaiiHple  MOCIEAOBATENBHOCTH MAaKCUMAIBHONH JJIMHBI  (/M-TIOCIEOBATENBHOCTH), KOTOpPbIE INPUMEHSIOTCS B
TEJICKOMMYHHKALUSAX, MOTYT T'€HEPHPOBATHCS C MOMOIIBIO AIreOpanyeckoro MeToa WM MaTpHIly T€HEPUPOBAHUS IS PacTSHYTOH
orpannyeHHoil Galois cpempl. 3Has IOCIENOBATENbHOCTh CHMBOJIOB OJHOTO II€PHOJA, TOJIWHOM TI'CHEPUPOBAHUS M-
HOCJIEI0BATENFHOCTH IIOJHOCTBIO ONO3HAaBaeM. 3ajiauya  aHaJM3a IPOU3BOAMTCS Janee NpH MOMoIM: 1) HIASHTHHKALUH

k03¢ dHULMEeHTOB MUHHMaIbHOrO mosmmHoma G ﬂ(z)zM ﬂ(z) n 2) TeHepUpOBaHMS MOCIENOBaTENbHOCTH M. YTOOBI ONO3HATH

KOB(I)(bI/IHI/IeHTLI IIOCIICIOBATCIIBHOCTH /71, JOCTATOYHO 3HATHh CHMBOIJIBI ITIOCIICIOBATCIIBHOCTH 2m. I[J'ISI 3TOH eI OBLIH CO3JaHbBI U
HCCJICIOBAHbI ITPOrpaMMbl MATLAB. OI[HI/IM 13 BO3MOJKHBIX pemel—mﬁ TeHEepUpys UACHTUYHYIO YaCTUYHYIO I1OCJICN0BATCIBHOCTL m
ABJIACTCS TCHEPUPOBAHUE YACTUYHBIX HOCHCIIOBaTeHbHOCTCﬁ m, OJIWHa KOTOPBIX - 2m, Ipu YCJIOBHH, YTO m 3HAYCHHUEC HU3BECTHO.

3HayeHHss | YACTHYHBIX IIOCIIEIOBATEIBHOCTEH x|i k | JIOJDKHBI  OBITh  MOO00paHBl MO MAaKCHMalbHBIM KO3 duIreHTam
HETePUOANIHON Koppesiunu. bubi. 3 (Ha aHrmiickoM s3bIKe; pedepaTsl Ha TUTOBCKOM, aHTJIMHCKOM U PYCCKOM S3.).
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