Y32 ¥ 4R Acta Phys. Sin. Vol. 61, No. 23 (2012) 230501

— MR R L 5 B BRI A Fh TR

gaa) 7 Hx) Ee) Ta

D) (BRIL KT IR, BRI 150080)

2) (W& IRV T 2= EHLAE B, W /R 150001 )

(2012 4F 4 F1 1 Hke®; 2012 4F 6 H 18 HUEIME SR

B 0 B TR B 3 A1) R AR 8 7 AR 1) AL 1) e 8 L P A7 1 ) 3R A D e e, B L — e £
43 #r Ji ¥: ——BSPD (binary sequence’s periodic detection) /7%, T VP —AH 7 51 B A 1B 4. %07 ik kR T
F TR A 2 A 75 A TS 10 S0 300, B8 T 3y R PN A o SR 5% 3w DO e 1) s 5 b R o) 38 1 o 5
Bk, T B A A7 50 b R IS ST RFAE. AN T2 0 Logistical WU (¥ BSPD K56 & W], % 757 7T LA

A RO E AL — N A BEH LR E 87 41 P 25 0 A B &2,

KEEIA): TR, AEPA, A, A
PACS: 05.45.-a, 02.30.Lt, 43.55.Cs, 02.60.—x

15 =5

RLRG R T ARG Rt pIEM
SRR O BEALYE, A5 ILAE A R AINE RS
B TR B D4 X R R R
G K F S ST AR AR /N 1) 5, il v] e qs 2B AL
MR A8 B0 H T iR R SR
J7 0 1) S SR R 38 T RS g AN g D 16— 18] — v
TR G A R T U SEORE R, WvE AR B 8 AT
R PR Z KR 4, R MRV R S AP 4
Z AN 5 R B Ak T v, BT IR R G AE A
LA L A BN S AR e S 1 G K e
AR

FLAE 1997 4 Kohda Al Tsuneda T\ % FE %14t
SRR JRE b TR P 4 B AL B s i 90, SR R 3
ik 120241 ep B B 21 £ 1 30 ) 2B A B IR 8
S BB AL — AN FA A, SOk (241 WA FE
FH T VSO B 1 ) 2 S BUR WP AR E <0 )P
FI. AR AT () BEATL A AR A, BT R Sk
T35 2 A < N5 2 S YR Al B ML B8 2 i 2 P % i o

« [H R [ RPAREES (S 60672011) BEB KR
1 E-mail: qunding@yahoo.cn

© 2012 H[EHIEFZS Chinese Physical Society

T IR A4S — Ll (5 RGN 3 RGN TR
WP HN I HEAS SRRy, FEREHLPE A 2 P2 31—
(. H TR 22 i 5T 25290 ) 2 DL i B
HUPERY 56 bR UE, G SP800-221301 FiI TestU01131:32 Sk
AT b3 R0 VR P A1 B s ). — 28 B AT R 4l
PUPE R it 7 4 A= g 10—18) B2 p= AR AR, A
ATAE ST 7 A B AL 18 R I, AE 43 2208 T 7 51
HA MRk, — etk FAERBEHLTE R4 f TR
P HNAEAT A JR 3890 B N 2 A A K& 1 9 4 L TR
R <0™ <1 gwfih P, SCHR [331 AU N H #A B G 1
BATY, B T O3 e B IE B 5GT: Fy 21 e M)
TRV F N N R 52, i ik, e g IR R
1) ey 8 ) P 1 B 5 B A S B X

H 4 SCik 5, 15, 19, 22, 25, 26, 29—33], A 1%
AT 9 ) BRSO 5 V5 A Al R W 2K — S X )
R A5G J) DRI AL ) ST R A 38 U732, I AH G R
o AFHI AR Dyt DL SRR ) AT, )
R BT R AR (A 3 S AR TV XS TT
TRAEVPN 7 20 A LG ), 30 L RE AT X5 7 41 4 )
IR R I G gt e N, S S LR /S H AT,
VBTV 7 91 JR) 8 9 B N g e A 1 ) S0 Ry

http:/ /wulizb.iphy.ac.cn

230501-1



Y32 ¥ 4R Acta Phys. Sin. Vol. 61, No. 23 (2012) 230501

PEAHOC IIBIF T, R i) 2 fofe 2 0k — (B 25 - TRV
HULE J 30 N AR AE I B 0 2 s THiR
K75 .

ARG —AERENLRE 51 B 05 R 2 4RI &R,
WS T My R A B S e S, AT AR RS A
JAI SIS 3 ABL A SIS RN AE e 51 Jm 948 S I A
Jel VRS B3] LUAR: Dy i Al SCHIE). FLK, 142 IR
e i e S R T BE AL 81 JR S A
(0 IR K G v v, AR A BB 21 1) J) 35
J SR 1 5 R S T AL R 1 (R R R I 2 TR ST T
XK B, e, MRAEIX MO NG R, 45512 N H
ff) SP800-22 rh 1%t it Rk Mk A AT VA, 5 i T
oz - 4] & B G 19— g J7 %, B BSPD (binary
sequence’s periodic detection) J5 V2. 1% 5 iEAMHT] LA
FIWr AH e 51 A B ATRS O R L% L AL A
PG, Bt 4 Ja B30 A ) R IR R 24Ty
AP MRS I, AT 5 7 5 56 P 471 1 a3 30 o S A A, 4
7€ Hoat AT e T BUR P 1 75 HEAS = 8 H BB AL
PE AR 2 A PR ) R, BIVRL I 5102 757 A7 A S 25 1

JA I 4.

PANEE R Sely i

AT, A N FR HRE S, © %
RFBGEE, F(t) Fom—A T, P{A} 5
P A MBER, | K| 500N K U,

2.1 EX¥ RBYBFR

— e S, AT IR 5 o B A e —
IV B A, 2580 F(8) 395 f (t 4+ nT) = f (t) 15
TE, WIFREH f(8) AE1E—ATZHE 10 T 5% #
B sE X, 7T, AR A AE 5 R
Bl P LS L B R 2 5 B AT S VR W 1 T
TR, WA BT R R SR R A AAE
I B A A DR 11 EeE (bits) T2 L BLIE
SLIR 5 RS A 10111, F R AR e 5 A Ak
(¥ 75 VAN

———————

———————

———————

———————

00110111000

| L
10110111111

| 1
ILTI

1
=Ly

_______

_______

1 RIS P HR LA A S DL 5

7 T, VRS ZR 4 P T LA S R
P, S BHE AR 51 R SR AFAE K B 1R S S
WL S, Wi 51 3 Bt ML 9846 R iR
RS IAA T, AATRMER A 2 A 1))
SR 7 3 R ATL AR, 25 5 v, 4% H X e Je
JE B S (4 48 A

B4 78 40 i Logistic WG (1) Ak g —
SRR A A 1, ) X 3) A T (1) X
HEAE 00— ol R S0 T P

Tn+1 = 4xn(1 - xn),

{an<q (1)
f(n) = c=0.5.
17 Tn > ¢,

FHH M Ledr 5 BOR A AT Mg S5l %, )
W Az, WEWHREZE, X, AWEE, (1) KT 2,
BT 2) XFEs:

r, =2"M(X, + Az,), —-1<Azr,<1. ()

¥ ) AN (1) L, MAZIRFE RS T RS
DL AEANEE S (3) BE4T T
22MX, X, — 227 M
< ppy <227MX, X, +227M, A3)

s AE 227 MY, X, — 22 < X, <
22-Mx X, + 22 {B[HN.

i 3) X AIE, M o= 32 &4,
HERGRE 05 < =z, < 05005 K, £F
5 “11000000000000000” H5 4 g N —AHJF 1. AR
FEAAES R 7 51 P A5 <11000000000000000” F
HINE R B0 N TR RS TR 05 < 2, <
0.5005 FAIHER, X153 7E 4 M Logistic M5 33 1)
BRI B A B Db SR AT AT — L R R I, 7RI
YRR F 455 <11000000000000000° K4 4% 5 5 i
T, AT R Je i (1 BEAT LA 55 44 DX [1).

AN SCEF N AR VR R Ge T REAE SR S A7 AR B AL
PESG 4k 1) 8, X IR G 0 8 SCHEAT i R, W AE

230501-2



Y32 ¥ 4R Acta Phys. Sin. Vol. 61, No. 23 (2012) 230501

B ARAE IR A ISR I S D I BE AL 5516
T RUMRE S PR

22 REAMEKBTTRENX

EX 1 HAEESENARBES ¢ =
{eil0 <e1 <e; <éey, < Lp,e; € N,1 <1 < w,
i € N,Lyr € N} R AHF4 f(¢t) 7 [Lo, L] L,
XA REM e UK (1, (L, — Lo) /L7] FATEHE
Bk,

f(Lo+ (k—=1) Lt +¢;)
=f(Lo+k-Lr+e)oC, €))

WIFR P f(t) 46 [Lo, Ly) EAFAE— Ly FIIEL
Z.“f(Lo+er)f(Lo+e2) - f(Lo+ew)” NiZHER
o JE S H IR R e (BLTI TR TR, 55
AR RE w RO AR B2, Horh © 2 0 51 1,
g; o SR IR 28 0 A G B AE— AN FNE
(IR

1)# Lo=0,L, — +oo He; =1i,i 4 [1, L7
HELL ) AREL, (4) AR T — NI Ly BRS
FAELS.

2) #i Lo — 0, L, — +oo, H.w — Ly, (4) 2\l
T AW Ly BB 5.

3) 4 [Lo, Ln] I AH T 51 b (1) — &) 36,
HO<w< L, @ Xk T — DRI HE N
Je S R B PR S 8 ) SR %

B B3R E SCAT A, 1) A5 — AN BRSNS
VSRR S U (MY R S URE 33 % ST iy RN

TSR AE (Lo, L] Vi FBl A BSR4 2) 27—
A A A ARG 1 P L 5 s AL R LR, )
FOATE R ) PN A A R 98 ) SOV B 5 0 L F) e /s
SR AN I L 500 AR i S ST e AL 24,

2.3 FEEASRMGITHHEHE

RV AR AE I A B S, A DL B A 4%
IS5 7 51) v & Tl Jag a8 JE) I 5 s B O B
W FEARZ I, 4 T BEATLE 559 46 X (] 1 —Fh 45
THRFAE.

l# 1 75— A AR5, K
W LA JR s A IR G A7 AE DI P X T B, L A
JAH, w A RIARIRKEE, 71 < w < Ly < L,
L k= |L/Lr], WEATEKE N L HXE_ELL Ly
Sy JEL S PD J3 0 JE B 5 s O U o 2 12

E(L,Lp,w) = (Ly —w—1)-2- (k-
x (1 —27k+1)?
4+2.9 (k-Dw (1 _ 2—k+1) .5

SEW) ¥R e A R0 A K
J L 1K1 (Lo, Ly 1485 fr & HBLLL Ly 4
1, B Oty R SOTRERR I 1 30 AR e o

B ) £(2) WIASFISRES, 2 £(1)
15 [Loy L) A7 2E R0 Ly 19 w K10 90 8
B 00 R0 3 R BT B % s S 1 T, T e
WAE [L, L) b FF 2 8, el 2 o, %67 b
A (k — 1o A E T (955 2

f(Lote) = f(Lyt+Lrte,)OC

1 F(Lote,) = f(Lo+Lr+e,) OC

f(L0+6w) = f(L0+LT+€w) oC
f(L0+LT+51) = f(L0+2 : LT+51)®C
f(LotLete,) = f(Lot2 - Lrte,) OC

f(L0+LT+5w) = f(L0+2 . LT+5w)®C

F(Lo+(k=2) Ly+te) = f(Lo+ (k—1) - Ly +£,)OC
F(Lo+(k—2) - Ly+tey) = f(Lot (k—1) - Ly +2,)OC

f(L0+(k*2) . LT+€w) = f(Lo‘l’(k*l) ) LT‘FEW)@C

2 (k- 1w MR

230501-3



Y32 ¥ 4R Acta Phys. Sin. Vol. 61, No. 23 (2012) 230501

SEE—20, M AR AE (1, L) Ya 1 P AH
PR, 3 AR RS IR G 0 T ik =R ik
HEA R AR Ly ()54
M, AR PR ITENAE e
R0 < e <& <ew < Ly, IFEE (1K) WAEAE
f(Lo+ (ky — 1)Ly 4+¢e1—1)
# f(Lo+kiLr+e1—1)0C,
f(Lo+ (kg = 1)Ly 4+, +1)
# f(Lo+keLr +e,+1)®C,

BT A SR SL R A f(2), %FAE R A4
PR P(A) = 2-(=Dw (1 — 2=k+1)2 igfiffay
75 (1, L] WalW (Ly — w — 1) M E LR

HUEB MR — AN Le 155
W% b, LR WIBAR AT TR AL E e
0 < e <& <&, = Ly, IFAE [1,k] WAEAE
HEH Ky AT (7) AL I A

f(Lo+ (ki —1)Lp 4+¢e1 - 1)
4 f(Lo+kiLp+e,—1)OC, (7)
B+ AU RIS S 74 £ (1), SR A4
i3 P(B) = 2= (k=Dw . (1 — 2=k+1) iy
7E (1, Ly) Va1 M E BRE.

HEC ORI Le ()53 5 1
WG b, LR WA R AT R R AL R e
B0 =c¢e1 <& <&, < Ly, IFH [1,k] NAEAE
HEH Ky AT (8) BT Y A

f(Lo+ (k1 — 1)Ly + e, + 1)
# [(Lo+kiLyr +e,+1)0C, ®)
R F AR SL R 5 f(2), ZFE R A4
PR P(C) = 27 (D@ . (1 — 27k+1) %3k n]
75 (1, Ly) S 1AM E R

P T EAA BS F S E R AE K E N LXK
W] [Lo, L) $a52 008 LBLLL Ly AW, w
SAASTRR A P 1 J 0 PR A I 2 1 B4 A B T o
(Ly —w—1)-P{A}+1-P{B}
+1-P{C}
=Ly —w—1)-27kbe

x (1= 27kt?

(6)

E(L,Ly,w) =

+2.9 (k-Dw, (1 _

SIBE 1 AHE.

SI1E 2 XA E AEMS AR T f(t),
YRR B A 3.

UE B 1 SCmk [34] 40, X AR R A%
FIR I 770 f(t), KA w B3RS I MR
Now- 27wl

RISEE 2 Frihig E AT LR R N B =
Zw 227l 9)

w=1

+oo
2~E:Zw2~2_

27k H) .

+
+y 12mert
w=1

1 1

AR A I E = 3.

51 HE 2 F5HIE.

HH VR B A SR R i T A VR U 4 B
MU 551, T8 2 3 28 ) 31 3gh oK 7 5= 26 1] 5k ] Y
HH I — 2R F RS K B K 1 i 3 B I % B i
JAAh Ly W )R8 FH LR A KR L 1R
WHNAKEN o MR, BaYw > 3,

Lp

b . ot
L>Lp-(1+ - )Hi IS EC AR A

B RS THRIERD BE(L, Ly, w) < 1. AR SCHRIX—
KR I A UL Ly 4 W 2 R A
W%,

EX 2 T4 ER A, AR K L
(X ) A7 — R AL Ly R W, Bhw AR K
FEE 1 Jo3 38 PR SR 5, 9 ELIK 28 Jmy il o IR 5 HE LU
KT E(L, Ly, w)+A(L, Ly, w), WFRZTF5 F A7
TECL Ly 49 I 5 35 Js LI %, A(L, Ly, w)
VIR E YIS el

AR E SC T R A R 0TI G R AL R

230501-4



Y32 % 3k Acta Phys. Sin.

Vol. 61, No. 23 (2012) 230501

ZALE B R IR R, F DA & MGty
P E(L, LT,(U) <L1-— A(L, LT,(U).

24 REMKRSFINEN

A I G e SCRT AN, P40 f7 () & B E
Fed f(t) &T71%

F'@) = f(t) © f(t+ L),

FR AR AR A, MRS f(e) () TR
EER NN
5133 HPA f(t) R AHNE R SR,
HAEMFPH f/(t) BN R SR L5 T 51 1Y
GETTREE.
WEW ekt FEME A () AT R
Fr i A E B ooE, HIUE R <0” AR AT EAH (10)
A A
P{f'(i) = 0}
= P{f(i)© f(i+ Lr) =0}
=P{f(i)=0& f(i+ Lr) =1}
+ P{f(i) =1& f(i+ L) = 0}
= P{f(i) =0} - P{f(i+ Lr) = 1}
+ P{f(i) =1} - P{f(i+ Lr) =0}.  (10)
HET f(t) A A AN S5 R 92 56 7 4,
H P{f(i) =0} = P{f(i) = 1} = 1/2.
Ukl 4, P{f'(i) = 0} = 1/2. [A# 7]
3 P{f'(i) = 1} = 1/2. BAREHFHI AT =T
FIEA 0 50 1 FREZEEh 1/2. [WBERILE f/(¢)
ERE LS § FIRLE j EICsAEAE W R
PLf(0) & f1G) =1} = P{f'() & () =1}
= P{F@ & f() =1}
=P{F@ & TG =1}
—1/4,
BIEEAGF81 f/(¢) TAEEICE £/(0) 5 f(5) HIE M
YA
H kA, EATE F(t) = f(t) © f(t+ L)
AT TR R BTSSR S50 7 41 ) — A AU,
S8 3 fHIE.
51 4 X TAER AEMEFIRE)FE f(),
fE Ly KX [Lo, Ly] b, —MKER w1 <

LTEN,

w < Ly — 1) MU e i B8 i e 3
K (Lp —w—1)- 2791 4 w1,

WEB H B <f (Lo+e1) f(Lo+e2)
[ (Lo +ew)” B —AE AHAA SR 9250 e 51 4 5E
X8 [Lo, Ly] EHELRUERE, RN w, 457
JE XA Ly, — L.

L 51H 1 R Rl R 2R AR, JATT IR 2 R A
DX 0] R A L, B A2 B = A O i R X JH]
AR AR AT B TF 4G {head} VR 2 X W] 1) 45 SR A B
SR {tail}. HALFEL {middle}.

XX AR IR A E ITT AR I A2, 5 T ik w
AN AL

f(Loter)=f(Lotex)="=f(Lo+ew)
;é f (Lo + €w+1) .

H 0t P{head} = 27«, [A]# 7] %1 P{tail} =
27v,

HABAEOUR, WHATFIE w + 1 AEE 8T

f(Lo+er—1)# f(Lo+e1) = f(Lo+e2)
== (Lo )
7é f (LO + 5w+1) .

it P{middle} = 2«1, XL (Ly —w
—1) BT gE.

PITEL, 5B 4 PR i s 2

E = (Lpr —w—1)-P{middle}
+ P {head} + P {tail}
=(Lyr-—w-—1)-279" 1427wl

515 4 fHIE.

BEAh, e B S 1 e X2, ik n] LA R P
G f(t) CARERTH] () Z [aAFAE 1)L H A
JiL.

PR 1 P A f(t) FAAELL Ly o8 5 I RS
iff R S0 G s B R IR 52, W 3 f7 (¢) A7 AE
CA Ly 0y SRR i S0 5l Al e S B %2

WEBR T f(t) AAECL Ly 9 AT
FER RIS, e S ST SN @ ALE B
HIJLE f(i+Ly) = f(i)©C.

HEH £/ (t) & LA

fr(@) = f(H) © fli+ Lr)
=fo(fHelC)=C=[(i+Lr),

230501-5



Y32 ¥ 4R Acta Phys. Sin. Vol. 61, No. 23 (2012) 230501

J/(6) WARAELL Lo b F S0 R RS A o S B %2

i) 2, #5740 f(¢) AAAERL Ly 2 J8 3 (19 30 AL
FIMIL A, e X1 5fefE Lo — 0, L, — +o0
DLAGESER HRBES 6. = {0 < a1 <
g < €y < Lp,e, € N, 1 <1 < w, i1 € N,
Lr € N,w — Lg}, i35 5] f(¢) H ooz e:
f(Lo+(k—=1)-Lr+¢e;) = f(Lo+k-Lr+e)
oC.

P () % LA

f'(Lo+(k—1)- Ly +¢)
= f(Lo+(k—1)- Ly +¢)
© f(Lo+k- Ly +¢&)
=f(Lo+k-Lr+e)
O(f(Lo+k-Lr+¢e)©C)
=C
=f'(Lo+k-Lr+e¢),
B f/ (¢) WAFAELL L 2 SR 3 AL ST B 4.

PR 1 AFIE.

P 2 #5 )P4 f(t) 7E [Lo, L) EAFAE—
AL Ly 4 J 0 R 3 8 B %, Wy 410 f/(¢)
1t [Lo, Ly, — Ly) ERIFEAEAE—ALL Ly b J
) Jea 08 J S I %2

W #HFY f(t) 7% [Lo, Ln) BEAETELL Ly
g JE A ) JR B IR G bl S 1 AR AR IE SR
HREAES ¢ = {0 < 61 < & < &, < L,
gi € N1 <i<w, i€ N, Lr € N}, {187
B f(t) FIOCEWL: f(Lo+ (k—1)- Ly +&;) =
f(Lo+k-Lr+e)oC.

P f(t) & X5, {5 (Lo, L, — Lr) I,

f'(Lo+ (k=1) Ly + &)
= f(Lo+(k—1) Ly +¢)
O f(Lo+k-Lr +e)
=f(Lo+k-Lr+e;)
O(f(Lo+k-Ly+¢e)o0)
=C
=f'(Lo+k-Lr+¢),
Bl f/(t) 48 [Lo, Ly, — L) BAF4E—ALL Ly b 430
(1) Jea 08 J) IR 2.
PR3 2 FFIE.

YB3 A8 f(¢) 75 [Lo, L, — Ly) EAFAE
—ANEL Ly b 0TI JR 3 R %, WA f(¢)
1E [Lo, L] ERAFAE—ALL 2 Ly Ry A SR04
4.

uE B A ¢ A f(t) /£ (Lo, L, —Ly) L
e /6 UL Ly 4 JA AW J5 & 30 B . i
EX L MR ESTARBES ¢ =
{eil0<e1<e;<ey < Lp,g; € Ny1<i<w,i €N,
Lre N}, 43 % f@) * oo & W 2
f'(Lo+(k—=1) Ly +e&) = f(Lo+k-Lr+¢)
eC.

HFEH) £/ (t) & A, 1E (Lo, L) b,

f'(Lo+ (k=1)- Ly +&;)
=f(Lo+(k=1) Ly +¢)

O f(Lo+k-Lr +¢)
=f'(Lo+k-Lr+e)oC
=f(Lo+k-Lr+¢;)

© f(Lo+ (k+1) Lt +¢&;) ©C,

B f(Lo+(k—1)-Lr+e;) = f(Lo+(k+1)-Lr+
gi) ©C.

B f(¢) 7 [Lo, L) WAFAE—NEL 2+ Ly 2 i 14
{14 J 3 I %

PR 3 194E.

185 X TARE AP f(t) KILEMF
B f'(t) = f(t) ® f(t + L), HIFH () Biifeae
W5 —AEAR 5 RGP 51 1) R AR A A L Wl 2548
i 251 W8 f () P AELELL Ly I
E LR UEECEE S

WM A () 5 AR S A R A
FEASA AT LE B 25 AR 1B I, b 5] B 2 WA, AFAEIX
8] [Lo, Lo + L7], LA —RFKSE (w = 3) #HIFH
R I, AT A3 X L8 A AR X ) (Lo, Lo + L) L1
HILRBRT (Lp —w — 1) - 27971 279t fy
€ X1 a5, P f(t) 7F [Lo, Lo + 2 - L] FAFAE
—RYILL Ly A A, BL w SRR 1) )= 30 5
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A novel detection of periodic phenomena of binary
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Abstract
For any digital chaotic sequence generator, evaluating periodic characteristics which exist in only part of domains of binary chaotic
sequences is extremely difficult. In this paper, we present a method which we name the binary sequence period detection (BSPD). The
BSPD is a novel detection which evaluates the periodicity in a binary chaotic sequence, by which both the accurate-periodic phenomena
and periodic phenomena in part of domains can be detected. Moreover, any periodic phenomenon pattern of a binary sequence can
be located by the BSPD method. The experimental results show that the BSPD can detect and extract the periodic phenomena of the

classical Logistic chaotic sequence generators.
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