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ABSTRACT

The composite code sequence generating algorithm based on multiple nonlinear transformation is
to be presented. The algorithm suggested here can reproduce, through composite structured charact-
eristics, the other code sequence generating algorithms such as Kasami, GMW, and No-Kumar code
sequence by changes of few simple parameters inherent to the multiple nonlinear transformation,

Computer simulations and experiments show that the above composite code sequence presented has
a characteristic of period 2"—1, family 2™?% and maximum correlation function 2?41 at shift register
stage n=0(mod 4) and can be expected to improve the effect of linear span.
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010000111011001010000001001101110100010011000000001
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100101111010001111111000010101101110100110101010111
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011001110000111000101011000000110011110011110001110
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100011111100100111111100101100001101111001001010100
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001010001101001000000110000100100000001010111011001
1111110110610000111101010101110011111011001010101111
110100111011101100010111000011010111111011011010010
001000100011111011111000110000101111011111100111110
001001001111011000000011011001000111110111010011010
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Table 3. Characteristic comparision of various code sequences,
i 23] FIIE A A 2E Bn BN oz T oSt
Gold 2n-1 odd 2"+1 142002 2n
2n-1 2(mod 4) 2"+1 1420422 2n
Kasami(S) 2n-1 even 2m 1+2m =3n/2
OSwW 2n-1 0{mod 4) 2m 1+2m n/2
2n/4 20
No-Kumar 2n-1 even 2m 1+2m 2m2™!
Kasami-OSW 2n-1 0(mod 4) 2.2m-1 1+-2m —
BWAFR 2r-1 0(mod 4) am 1+-2m —

267



WEE B T '93—2 Vol.18 No.2

M SdS Bk Zh2re) agola ¢ 4= gle
uhe} gho] B ARG E N A 7=0(mod 255)& A1 9|
g BE A$o MWds Aol 1724 241,
m=4% T%3& ¢ 5 A}

3& &M HEARYIM S RS Jebi
OSW, No-Kumar, #4#F 5 %512 Kasami #Fie %5
h FFUEAE 1] L AERREERL £ A o) 2t} No-Kumar
9} Kasami #3R5-S n=0 (mod 2)) #i:8 o} 84
=t OSW, Kasami-OSW 13 3 #AFRAHS
n==0 (mod 4)°l A B4 =] = 2 Kasami #F¥k ATl
st BB & s #Meavt A8 98 Gold
1¥5% %51 2} Kasami-OSW R332 THE 25

o Hlsle] Rt & WARS Zeo e OSW
FFRTS A9 e o2 ARSI M E o E 55
RIS AR 7I7] &) kel £A7) s
o HEES JEhiE fESde U Ase
n=8% & 7% Gold #¥4%%|-2 16, Kasami 2
Hl& 12, OSW #F3%R51-2 24, No-Kumar #3ER5
232, 18] 1. Kasami-OSW #7519 iz ~H 2
BTN & 5 Qe vl Zo] OSW A %51
1o £ 4 gich #HAFRAT 9 B Aue 48
QA B L o] F o] X2 Ggrot T E kR
B F2E Z7] qEN B ERE +2E 2=
No-Kumar &5 vidle 2AEE & 5
=3

a9 4, 19 5 19 6, 182 1Y 78 AEEY
BEMFREAIIBAERE DK BRETE 29 1
02 HAFRRBTIEERS 24 58 NP 9 &9
Uy, U, Uy, Uy, E, F, G, H 28] I AR s2(t)
o] th& Tecktronixiit PRISM 30029 &3 3H &
VeRAT 28R 7A 18 -1, 283 02 19
&= o] AA HAFRRT O] Sy}

HAAE AR ARTI S BA A= 2°—1=25509]
o RS No-Kumar M5k R5(o) A9} o] g2
£ 9% A e X2 ikl &3t o] Fof
2t} o] &= Gold 9} Kasami #F#%51<] 299 B},
Bags 720 HEQel GF(2®) 9 BTt S 7122
2 3t HANMRHS GF(2Y) 9 el 5 16789
FRARTES SAAE ok KRS 53 A9}
AFE Al g8 o)A 9 B3 2L e Fo
ZEM] Y5H ATk

268

t
F DISPLAY: _ mmeawewm Eaon s Serofi q

Renary Disployed: ACONEN hane— Pursor | = ns
Fiest Trace Dispiayed: Cursor 2 ¥ ns
Tina/Biv: Curser & = 3.307560 s

1

T o
'

i
By

o

Sé
i
L&

JULHH
;

|
__L_l_l_ﬂ_ll—]ﬂllco"-i

T8 10. a) Try.(a*)e] B4 Hhol (84722 &3]
A FEBESR 23 u, u, U, u, E, F, G,
H.
b) HMAFRAT s(t)
Fig. 10. a) The coefficient generator output u,, uy, U, u
» E, F, G, H for adding (8%*)® to the output
of Trg(a*) generator,

b) The composite code sequence sz (t).

{001011101100110010101001011011100101101101011111100010100001011001
000111111001111110100101100101000100010000011101110000001000101101
110001101111000100001010000111011001010000001001101110100010011000
000001011111000001000000012111110100010100111101110011000)

N.&% ®

& G ol A GMW #88 %51, No-Kumar #7% %
ot de] £ Eo RIS A8 & 33t wA
doz @A A4 & 5 e HAFERTY|
BAEAdES BRI T. HAFRRT
BESTYES BHK(, 1, 6,)8 WA A
Kasami #7525, GMW #5488 %%, No-Kumnar 775k
RS BELTES0Z WY & A= HMEY
3ol Atk AN 54 o) Kasami FFRARTIH 54
3 gizay o2 WA E = Kasami R4 RF o) A
e Y H o REHS WARRRIAME 98
= A

AFE A &8 o)A 2 WS 35t Trace dE#oll
BEE T IERENERT BEL TS w49



B/ S EMMA)BEAN2YS BT WANRAT BE 2 Hitol M HR

St WEREG Q) FFERTIS) BE S U S
EATEO. 2 HEignyol L HAMR He S Rtk
A AT Bt FHRIRECGEE NP RS REA
B2 ) HFE7L S #ATH L ol FRSHSE
Balt @8 A 28 o] BOLRE R EFF R AT B
WRER T M BR 718 Ho g 7e
.

2 o2 8

1. R. M. Gagliardi, Satellite Communications, Van
Nostrand Reinhold, New York, 1984.

2. B. Sklar, Digital Communications Fundamentals
and Applications, Prentice-Hall, EnglewoodCliffs,
N. ], 1988.

3. R. L. Pickholtz and D. L. Shilling, “Theory of
Spread Spectrum Communications”, IEEE Trans.
Comm., Com-30, pp.855-884, May. 1982.

4. R. E. Ziemer and R1L. Peterson, Digital Comm-
unications and Spread Spectrum systems, Macmillan,
New York, 1985.

5. R. C. Dixon, Spread Spectrum Systems, John Wiley
& Sons, New York, 1984.

6. M. K. Simon and J. K. Omura, Spread Spectrum
Communications, Vol. 1, Computer Science Press,
Maryland, 1985.

7. R. Gold, “Optimal binary sequences for spread
spectrum multiplexing”, IEEE Trans. Inform,
Theory, IT-13, No4, pp.619-621, Oct. 1976.

8. P. V. Kumar and R. A, Scholtz, “Bound on the
Linear Span of Bent Sequences”, IEEE Trans,
Inform. Theory, IT-29, No. 6, pp.854-862, Nov.
1983.

9. I. Vajda and J, Landsman, “Increasing the linear
complexity of m-sequences using pseudorandom
exponentiation”, Prob. Cont, Inform. Theory
Hungary, Vol. 17, No. 5, pp. 311-317, 1988.

10. Kamaletdinov, B. ZH., “New optimal ensembles
of nonlinear binary sequences”, Probl. Pereda. Inf,
USSR, Vol. 25, No. 3, pp.193-210, 1989.

11. J. D]. Golic, “On the linear complexity of functions
of periodic GF(q) sequences”, IEEE Trans. Inf-
orm, Theory, Vol. 35, No. 1, JAN. 1989.

12. P. V. Kumar, “Frequency hopping code sequence
designs having large linear span”, GLOCOM 84
, Vol.2, pp.989-993, 1984.

13. E. L. Key, “An analysis of the structure and
complexity of nonlinear binary sequence generat-
ors”, IEEE Trans, Inform. Theory, Vol. IT-2
2, No6, pp.732-736, Nov.1976.

14. J. D. Olsen, R. A, Scholtz, and L. R, Welch, “
Bent-function sequences,” IEEE Trans, Inform,
Theory, VolIT-28, No.6, pp.858-864, Nov.198
2.

15. J. S. No and P.V Kumar, “A4 new family of binary
pseudorandom sequences having optimal periodic
correlation properties and large linear span” IEEE
Trans, Inform. Theory, Vol.35, No.2, March 1
989.

16. R. A, Scholtz and L. R, Welch, “GMW sequen-
ces”, IEEE Trasn. Inform. Theory, Vol.IT-30,
No.3, pp.548-553, May 1984.

17. B. ZH. Kamaletdinov, “An optimal ensemble of
binary sequences based on the union of the ensem-
bles of Kasami and Bent function sequences”,
PROBL. PERIDA. INF.(USSR), Vol.24, No.
2, pp.04-107, June 1988,

0] =22 91 BAHEFHTIMENM HYT, BT
BABAle 222 0|0 HEULh

F I %(Jeong Jae Lee) E®H

19734 28  WiT k# BTITH
# FE(THL)

198448 2H : KRB RSB EHEAH
B (T 4mEt)

19904 87 : KM AL ABEE(T
Bit)

19794 ~ 19844 : iR B M WHH 28 B
iy

19864 ~ 19874 : = Bé&F & BWE %

19874 ~B % | MR BT HETIEH BER

x EMLE  HRIREGEE A =, AT E

269



