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Abstract: A new periodic correlation signal is presented, which is the perfect ternary sequence pair. The definitions
of the perfect ternary sequence pair and its transformation properties are presented. A method for constructing the
perfect ternary sequence pairs taking advantage of pseudorandom binary sequence, perfect binary sequence pair
and the perfect punctured binary sequence pair is presented by us. As a result, it indicates that the method is
handy and flexible. With this method more perfect signals could be obtained. These signals enrich the theory of
sequence pair perfect discrete correlated signals.

Key words: Perfect signal; Sequence pairs; Correlation

Vol.30No.11
Nov. 2008

1 33

B B MU S e AN T U A A A S
HH e B0 B AT REHE T — Ak R LARERS IR 2 5 ol £
B BAAE B R A K. Bk e S AR )
H_EIRFE AR R A A 5, RFE RS KN T 12100 178
Bl A AT KB S 4 B — 0P, XSz AN eI 2 T
TR SR o S8 T 4R35 2 13E & LRI A R AR e
B, MITAEBUE — T AIRUE B IR A 4 R 55
WFSTAR I T LTt = e gl % iR LT =t )5
G211 7| N 1L N 22 =T s 2 L A BBy e e 11
BAEVE R FIFRA1 5 1 56 2 8 () S BORRAE 1, X
BT ARSI AEE A ), S T SR — R, AT
FHARRIT SR T stk — e sl s i — e e om0,
JIRR T 22 STy 71K 1 N s Nt 1 LN T 2
10 25 IR LT B AR g4 s A

2007-04-02 %), 2008-01-21 i/l

FE X BRFI RS (60432040, 60572020), JLRTT A RR 4
(4052021), 2 #iE L LIS (20060013008 ) FH5H: [E 447 A2
A BT H (UWB-ITRC) % Bl

[0 ARG G BUE SORIXANFFIBRIY BAH G %, IRk R
AEJP AU R S R PR AR DGRV .t TR HIMB R 2 B R
JAWIAR R S B 5, BRI AT 2 A Tlfs . Bk,
T G REERSG Y, KPR RGP AT
AP FIE A S, i 53— AN PP BRI A
HF5, i oS AU ) B AH S R BORIE B IUE B B
o ARSCIUE T —Flr i B AR G0 8 390 15 A DGR P 1 B
54, Bl =Joe i, & 2 Madhl THMSE X 8
3 WG T Ak = Ju P AIME I A T 5 4. 5. 6
WA MR T ek = e IR S AN T A1), ST
JFEME AR TP MR C R R R, S T RIS
ARAR S IE A = e AR v SCRRS, BT
FE=J0FFE I A AR M 1 ik, AT AT LRI 40 1A
B P B AR 38 i B 1) e £ = TG PP AU A
2 BEAXEX

EX 1 % X =[2(0),z(1),,2(n—1)] MY =[y(0),
y(1),y(n — D] 2B n FIATFE, B X F Y HFF)
i, WX, V) & XM Yoo RBMEN £1, WERT SIS
(X, Y)W o sl 45 XA Yoo REUE A £1 Ao, W



30 1) £ K&

b g E T A 01K i BLN7Ee T ST 2623

FRFFIME (X, Y)h=JCF 5.
TEXC 2 JEH R n AU (X, Y) I 3 A R B0
n—1

> a(@y(li+ ul,) (1)

R(X,y)(“) =
=0
Ho<u<n-1, [],=()modn, F[H.
EXC3 P n i IS (X, Y) IR E AR
BRI EIIH AL«
E=0, u=0
R(X. y)(“) 1o w=0 (2)

WIFR —JCFP AU (X, Y) ettt P,
EX 4 AR n =J0F 5 (X, Y)RIRE M E AR

PR H50i6 A«
E=0, u=0
R(X, Y)(u) = 0 w=0 (3)

WFR e P AR (X, V) A RE = JoFoIE.

EX5M 3 X = [2(0),2(1), -, x(n — 1) It) p-FE T4
Y =[y(0),y(1), - y(n = 1] K
0, j € p BRI
:|x(j), je Nopmwen Y

p AFPH X IR, R o) ={-1,1}, p-FFllk
FFH Y A p-BR 8, (X, V)RR B A .

EX 6 JEIA o fF (X, Y) 1 AT O R
Rix y(u)h

n—1

ZZL’ yli+u), 0<u<n-1 (5)
=0

1L 51 IO R B Ry () W DA F 1

E =0, m =0 mod N
By (m) = 0, Ho (6)

DR 3P T (X, Y) R p ASBERCAT 19 8 3 f5 1 e e — 32k
P, RIRR A St B i — 3k A .
3 mEZTHFIBRITIRMR

W(X,Y) AR n BidE = 0P 5, (X, Yy) A

FeaAE, A R
MR 1 (B2 FHPHIE (X,Y,) WL 2, () = y@i)

y, (i) = 2(i), 0<i<n—1, WHIIHE(X,,Y,) hEfE=J0F
5 fi o
MR 257008 H) 3 2,(i) = —a(i),y,(i) = —y(3),0 < i

n—1, WHFIEX,Y) k=T Es .

MR S(L A A )  F 2() = (—1)'2(),5,() =
(—1)'y(i),0 <i<n—1, WHFIHX,Y,)EREZICFEI
[ip

T4 R 430 )7 AR )
—-1-4),0<i<n-1,

i (i) = a(n =1 1),9,(8) = y(n
WA 548 (X, Yy) A et = e ¥ 51

i
MR 5 (RGBS 2IFAI (X, Y) W 2,() =
w(i+u) , y@)=yli+u) , 0<i<n—-1 0<u<n—1,

i+ uf%(i + w)mod n WUH, WFHIMH (X,,Y,) HEfE=I0F4
1.

TR 6 (SEaREEAHr) P (X,,Y) WAL 2, (i) =
a(ki), y(i)=yki), 0<i<n-—1, k WEH, H k5 n
B, WFEHIME (XY, ARE=I0F 5.

PR 1~TET 6 Sy thdef = e P SR I g SUEM, 7EtE

4 BREZTFIEMREZTFIIERHXR

FEE 1 WTPIIERXY) R IR n B =78,
TEFIUE(X, V)R8 X FFH Y thaEA e R B kA
Toow, WHAERMFIME(X,,Y)) A Bt =05,

R B X = (2(0),2(1),,2(n —1)) Y = (y(0),y(D),

y(n — 1)) dtE e SIE(X, Y) R AN BT A, 0
AHIFFUE (X, Y) T AN P51 K
Xy = (2,(0),2,(1),-, 2 (n(k +1) - 1))

:(x(0)707]‘70,x(1)707k’07’ ;

Y = (0(0),5.(1), -, (n(k + 1) — 1))
= (y(O)70,-~-,0,y(1),07-~-,0,~--,y(n—1)70,--~,0) (8)

I [ 5
HIES)
z, (i) =x(m), i=mk+1), 0<m<n-1
ni)=0, i ®)
v (i) =y(m), i=mk+1), 0<m<n-1
wi)=0, b (10)
WA P A (X, Yy ) A AR G BR8N
n(k+1)-1
Ry =2 2@y i+u)
SRR RS (X, V) 9 BN n (st e sIE, 0 s
M3H
E=0, u=0
Frn®@=10 420
MHHu=01, fH
L(k+l)—l
Ry v (u >, wnli+u)
:2 2(i)y(i) +0 = B = 0
2)%u=mk+1), 1<m<n-10, f
n(k+1)—1
By, v > @@y (i+u)
1=0



2624 HF5F

oS

30 %

n(k+1)—1
Rix, yy(w) = ;
= ni:lxl(l(k + D))y ((k+1)+u)+0

=0

(1), (i + )

= St + D+ )k D)+ )

= le(l(k +1))0 =
=0
Zbf
EFE=0, u=0
B =1y =0

P LA i =TT PP AR 52 SR, Feaif (X, Yy) i detE
SV R kR

5 REZTFIBIRERBK-TFIBEHNXR

B 2 WFSIER(X,Y) NN n BRI
GUE, fEFFIE(X, YY) FRA) X FFS Y HREAN O R R 4
ANk ANFITLER, WOH R P IS (X, Yy) et = o) 5
o

SEBE 2 AU SR T B 1 AR, A A s

6 SE=ZTFIEFAREINZTFIIRXR

DIBENL e A0 KR n, JFFIR <417 AN
1”7 PTG ER A U7’7(n+1)/2$u (n—=1/2, MHFIK
FEAH B AR BB A — 1.
EE 3 WTH X AR n IOBENLT S, HEsIH
“—17 LEEN “0” HBFH Y, WE

' 1, z(i)=1
=10 a) = 1
— () +1) (1)

WEFH) X FFH) Y hEA TR A kN EITEES
AR F X FEE Yy, T A R R A (X, V) R s
=075

ERR ARSI X ORI n BN BERLTA, WA
n, u=>0
-1, u=0

JEREFIh 17 B C—17 MIGES BN (1) /2

Ry () = ”’jz@y(i )

1 .
2;z z(i 4 u) + 221:(1)

i i=0

RXX(u) = (12)

(1) 4 — 0 1, E.ﬁlmzﬁummm?m RO
R(X‘Y _! nz:lz (i +u)+= Z
' S 2 i=0 i=0
1

2(nJrl)

@)% u= 00, 44 Imzﬁwﬁmw Kokt

n—1

R(X’Y)(U)Z%Z z(i+u)+ = Z
:%(71“):0
gt (V)M (2
1
Rixy)(u (TL+1) “=0 (13)
07 u =0

R AR 1 AOUEY], 7
EHE

7 REZTFIBREARAEE

ARG B S A o = 0 P 1A A 3 4 e
=IO AE I T

BB (X, YOI nys FPAUAS (X, Vo) H
WIKIEN nyy WIS g AT my HZE, WX PIANFHIUAR I 5 1 3Fe
BRPAIB(X,Y)h X =X, xX,, Y =Y,xY,,

I 4 WK ny BPFIE (X, Y )RR K
JEH ny IR HUR (X, Ya) 0 R Bt = J0 P8, IF HL g ATy
H, WEATHE YRR SIE (X, Y) A =051 .

WERR  FHIRBUR AU (X, Y) ) F A R

nyng—1

R () = > #(iuli+)

= Z: 2, (8, (), (7 + )y, (1 + )

BT ng o HER, Kb BRI AN 0y ngth, A
REMITR o, (2)y, (i + w) B 2, (0)y, (i + u) DAk, # b

2H Ky
> (D (i +u)d 2y, + )

R(X,Y)(u) =
i=0 =0

= Ry v (@B x, v,)(w)
SV JE 5048 (X, Y) U 5148 (X, Yo) 29 00 Btk = 70 7 91
19, W EE= IO E X E

E =0,u=0
R(Xl‘r Yl)(u): 0, u=0

ny—1 n9—1

E,=0,u=0
R(er yz)(u = 07 u =0
o]
R(va)( X1 Yl R(Xz Yz
E=EFE, =0, u=0
o, uw=0
g R =IO A E X, R AIR(X,Y) iRtk
EV WL R I 5R

DR do = 0 Py S A B R = Jn e SR AN A1
“0” JCRANEE N FIVRF IR OL, SRRl — oy AR 2
RAEZJCRIIEFS] X <07 JTURNMECIFRIFF RGO



530 =

N e WA /71N BB ey

2625

T A BB 4 7T LB R e

WS 1 WURSUE 0, V) BRI my AR =
FFHUE, JEIE(Xy, Yo) N FAHIKEE ny (0135t 51
{8, I L mg 0 my T3, SR L BIRERFE 510 4 (X, ) o
=TI,

W 2 WUFSU0, V) BRI my (AR =
FOI, FEOIB(Xs, Ya) 0 JAWHKIEN ny oSt —C
FEHUE, 3 B ny 1 my T3, WA 8 AEBUT 18 (X, V)
O b= IO AU

S P T 2 BV b, 00T LR L0 G S b =
TEIF B etk =05 B B G 91 (B ok i
Wi i dee = 0 A
8 HRIE

AAERAEITP IS SRR i IC e ST
Befth b, S T BB AR IR T, Bl =0
S gyt T fetE = Iu e A I E SR BT, WHT T
(EEVTA 1L iR IE S T 1 AN S EEPT  eTw 1K AN
BN S Z R RSC R, i seh gy i ghiie, aTUA M O
iR fE o s, REEBR R oo s L L PR — o)
H KRG e = o PP AN, SChIERE T B =00
P B IR A I RAR A 3 T3 3, il AR R (K 15 21U A A
BRI, AIMHE P E T RIS

£ % 3 Wk

1] #X%. wERE SR SR M]. dbat: A REEHE AL,
1996: 35-39.

[2] Wolfmann J. Almost perfect binary sequences[J]. IEEE

Trans. on Inform.Theory, 1992, 38(4): 1412-1418.

[3]  Anon. Odd-pefect, almost binary correlation sequences[J].

(4]

[5]

(6]

[7]

(8]

(9]

[10]

(11]

(12]

IEEE Trans. on Aero. And Elec. Syst, 1995, 31(1): 495-498.

Sarwate D V, and Pursley M B. Crosscorrelation properties
of pseudorandom and related sequences[J]. Proc. IEEE, 1980,
68(5): 593-619.

Hoholdt T, et al.. Ternary sequences with perfect periodic
auto-correlation[J]. IEEE Trans. on Inform. Theory, 1983, IT
-29(4): 597-600.

BBERE. FESBAINAL oA IS IS [D]. [ 4185,
R Tk K%, 1998: 57-73

Jiang Ting, Zhao Xiao-Qun, and Hou Lan-Tian. Perfect
punctured binary sequence pair[J]. Journal of Electronics
(China), 2003, 20(4): 285-288.

VERGHE, Bre. U RN OC oo AIABT]. 3 I £
2003, 24(5): 16-20.

B, HHE, R, HIE. PhBEHL T BEEFIMEATII]. MAE
2441, 2005, 26(8): 94-98

Mao Fei, Jiang Ting, Zhao Chenglin, and Zhou Zheng.
Research on perfect dyadic binary sequence pair[J]. Journal
of Electronics (China), 2006, 23(3): 361-364.

B, EHE, JIESE. AR LT B SR EE AT T[],
JE AR R 2224 3], 2006, 29(6): 77-80

M EE, REH, EER. ARSI RIS A M. dent
B Tolk btk 1985: 47-61.

b 5, 1978 4EAE, WL, FENEE BEISRELE S

HARWIH.

2, 1956 AR, HE, EZAFIIEALINE S, E

S AT T A

e 5, 194544, Wi, #dR, WA, EZNFEL
B ERAR (55 BT

&



