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m OEOSHRRT AR EEEBERKRE R, AT REARMARICIZER
WA, FREETRTISEMETEXEAEERMEREMMRE e EAE, HHRTRRYN A
BAERMNEIMCEY, BRT LN RIER DN AR A P ERBEIZHE, HEREEZ
B 5 RiGAESRRE — e B R.
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AT RBMAIFBREITR, BIrERCEBFIRY T ILASEE, XEHRFEF N FHEEES
ARET WA, RRZAETHE BEENRE A NERA—R. JUARR AR R E
BHEEAE. Amarill WBEEERBEE, AEREXTESHE S AHXEY; Hopfied? 2
RIVEFRBT BHXMHBEMEL, AN F#E5 Lyapunov G888 R A B /MEAM TR
Willshaw!® 2% 2 BB EF AEREFENSEHXFRAER ERUNEILESR
F, Bottinil¥ £ T ABRAHHICIZER, IAKICZTLLESBEREFKZREIEIZ (B
HE) . BB E R BRIRICIZ (BRE) ; EEEERE Kohonenls BB ARE B AR R 1
R, ERESHEENKESEERBREERX Koskol®) SRR MBEEICZ (BAM) £

Kohonen #F4T T/EH JELE.
AR UBAICIZ G iRy ERl, WA E X ARRERIDEE Y SE#HY
BEXEXHERS] (Key) B EFFRU VAR, XEB/RIEALMAE, HPAREF (Noise-Like)

BIEHTRAER — ML ERE. TAMETAMBHENKTFI], MBBRERTI2HELH
BN K AR H (5 B AT RSB B RRARR, ERFITHRFMEMKEKEHFE. Bottini
ERMNRTRXBRERSIERY —LER, HhTEARHERKRARSIE-RETE, Hik
BHEBEAE T ERRERAESE SN, A CEER AKERRE RS RREEK
MAERS, ATBH=ERRFERIINAR —RENTE, FBRLKRHRBMRBHEY, EIL
FEAh BB EFERANET AR EREBNFHMRENE Y. ATRELIRR
XA R BB R AR, RO ERR TR — MRS H B R BU y — DX R
BRI RS, B b SR st i S ICIZ AR RA A 80 ] A .

QEAERMEHEREE

2.1 ERRREN
B’ X1(n) M Xo(n) AAREFS, KEAn, WEMNWEFERESLN

Z(n) = X1(n) ® Xa(n le )Xa(n — h) (1)
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He e RrBAEREEN, BRUFFIRERACIRIN TR, BIIERERES n 7
FE (T — M BRSBTS R A A 2n — L MFFHIE) .

THAFRAE SR EREMN SR (DFT) REFEFERYTE. ] o) G EEBAE
A

E(n—m) = x((n—m))n (2)
z(n) B EFFBALE XN
Z{n —m)Ry(n) = x((n —m))nRy(n) (3)
e
Rmmz{’ sl
Hv
M IFFF 548 DFT %
DFT[z((n — m))nRn(n)] = WA" X (k) (4)

Hbp Whn = e 7 ¥ X(k) = SV am)W, 0<k<N—1. (§FERExERE
BRBAL, HEXN

N-1
z1(n) & z3(n ZXl Xo((n—m))ny, 0<n<N-1 (5)
m=0

-MEFEFRE DFT %

DFT[zi(n) ® x2(n)] = X1 (k)Xa(k) (6)

2.2 EAEXIEH
B’ Xai(n) M Xo(n) AFRKEFT, KENn, WEIIEFRAHEXEE Y

n—1

Z(n) = X1(n) ® X2(n) = Y X1(h)Xs(n + h) (7

h=0

He @ RREFHIGBELF, 1FFFAXFTRIETEFF LRI AR TR, FIAILER Y n 4
FHE. FREFTLUED DFT SRS RIIERME, 7k Smrsmiitite rsdee, TagE
gy —m R +m .

3 K 5 i B R KR B R 4 A B B BT 7 B

3.1 tkFFH (Tent-function)
e SR ST BRHUE T

)_{2]61’, 0<2<1/2
S l2k(1-2), 1/2<z<1

HO0<k<1, W f(r) BEFTKEH (0,1) — (0,1) .
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(1) 4 0<k<1/20, REz=0REFREX—H—RTHE.
(2) % 1/2 < k< 1B, |f'(z)| > 1, fischk (7] %0, HEHE9 Lyapunov #5% A =
lim Y7 'In|f'(z,)| > 0, IERY Lyapunov 50 k&R, XAt AR MEHIE.

(3) %4 k=18f, disCik (8] FT4n, EANAEHENEABAE MHERENHE, S8
MIETLMEERL, XL —BHTEE, HEeRAEFRAE. 238 —-HFRELARE.

3.2 %'EEF,EFM&EE'J&’@ETZEE

Gaborl® ¥k F BT A /ERBT B FMARZEBT, AL EERERRBEESH
THBARIOIZER, T SRR AKX B Borsellinol'® &#iR, &5 Bottini & X
TR ERBBEICIZAEICER, HIE Bottini X9 T X FICIZEEEEED.

FEABML A A B A MRKREFREE R ERRSINLE, BATEBEERXFH&RD
B iE BB R BREREICIZPEE, RERESBES T LU 1EHAESE B R E .

T AEFERMERASZE R RRGE B SRELRE. & P() BicieHFiE

By AR, 1=1,2,Q B() B PU) R MET, =12, N M HBIT
Bt K() 5% | PRRERRIXEERIL K() B K() 5 M85 R RS
BEER, Hep M, KR RN N &AE, © RREFEREH, © RAETELEH,
E{} %%ﬁ#%ﬂ%, 61‘,3 ﬁﬁ\‘ Kronecker @ﬁ, Bl 6“9 _ {1, r=3

0, r#s

R3 K(I) HEBRFEEE4FR:

(1) K; A EEmEIER, B E{K.(0}=0, VI=12,--,Q.

(2) K A—4t, B E{K2()} =1, VI=12,-,Q.

(3) K Fay e EMHIRARR, B B{K,(DK;(1)} = 6:;, VI =1,2,---,Q,¥i,j =1,2,---,N ,

(4) GARRBERARRMRIIBARMER. B E{Ki(p)K;(@)} = bii0p.q, VL7 =1,2,---, N;
Yp,q=1,2,---,Q .

E{g (5 BRI R 5 RS MR SR IEEEREILIZ S, MY TH | MEHSE
fZm TREE:

Q N
=3 > FilhKi( (9)
=1 j=1
m(l) = P(l) ® K()) (10)
BIBIZ R BE A ETUS R A ST ACZR B AR AL
Q
M= m() (11)
B | K E S R I AR RE KT A
N
Ri() =Y M;Kiys(D) (12)

J=1

(12) KB AR A
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Bottini Hf5iEKHE: MRRSIFHELRBEFRFLEMG (D~ , MaMHLEmwES K(I) 8
E1Z:3 FREE E1Z AR S BRpy = (1)

Q
R=K()oM=K()® [Z K(h) & P(h,)} (14)

h=1

B

E{R()} = P() (15)

AN BRI RATLUE & ER B ERE BRI, HOCHR T & 5L 2 2 5 &0
(D)~(4) 89 “R31>, RHEARE — ﬁ%"ﬁm/m(iﬁﬁﬁﬁ%é’]ﬁlﬁ, HE KRB ITEN:

(1) BRG] K FEEH M n, HFn <N, FFREWERE f(z) BWEHE
k(3 <k <1) #AEEFAE (0), FZi=1.

(2) iHH K SIVRERRE Zi = Zo +i, B Zo H—BEEMH. i & K € K FRfE
5, ERANERY f(o) ERER Z K. RIEE Z RHCERBE0H B K, $T5465. H
ISy FMLERTRET 05, W K HwiH (1)) Vo, Hfty K K, Ky
FAEFHH AN ERMOENT 05, WK, RIENE, FREBIT N, BHDHE.

(@) &i=i+1, REF (2) EEHIT, HP K PEZHHTECH » Mk

(4) ¥ K FR THCRMIDAF, XERGH TARERT K

TR R R IR RG] K PR MR SR (1) 701 (2) EH?WE%E-’&EMB#EH?F&
WEUE, BULH N RS KR, MR (3) F (4) BT IR (B R |

4 7 B
4.1 NERX{Z R PEZHHELRE
& 1(a) AH—A 32x32 WTFAEILA AR, *EEHGR BT 77 57T UG B = f )
P, FIRWZERRE R EREEF RS K . HETSHRE K PEE5s 5
n=100 . WERMHSHUE L =06, Zo =10, ¥MHEERME 2(0) = 0.54 . FA LRAZH
FRRESHBRE K. B 1(b) AR AF i A s iLizm & m(U) P 5 K BIE558R) &
32x32 [Efg, [ 1(c) WA EMERS] K BEIZESR (Bl m 5 K WiFFrM3) . WE 1 (o) 7

DLE W MRS SR FEERAR I3 BFT LA A SR 75 T 1 450 B 26 B8 vk 3 [ 2, Mg
KR EEHLENG SRR A — BRI T8 (Ar, Ay) .
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4.2 A\ 1E B pEZ AR LI

WHAANFEEXERME 1(a) FE 2(a) Bz, XXEEEERHRITEE 7 EkE
B EME P 1 P, FIARERBAREIERERERFES] K, M K, . (FEFSHI
#: K fl K; FEZEHHNE n =n2 = 100 | kFESBRSEUE b = b = 0.6 . 184%EL
8 21(0) = 0.64, =22(0) =0.301 . FF ERBRFANBEH ETLUIEBT m, mo, MFI R,
mE 2(b) iR R EHR. WA 2(b) TLUEH: FAFEAFSRMEHFEISEE AT KK
NS 7 VR A8 4 B B AR T R B R (R 0TAZ, Rt R BB A B2 B SRR e Rg E — 4y
(RS-

5 FEZE®

LR T FUH R R B RS ERE MR RE R —RIE T, B TRRHR
IR BICIZA B, FaTHER T IEFERAEFEXE TR B ENKE PRy EAaiE,
RSB HEERREIE, HEIWTEESER: FARAEFSRNBIREREE, BETUM
KIRFE R AT R AAEA IR PIEHHEIZH, FERLEILEES G FEERGRE —&
ORVRES -

B2, KBEFERMEHEEE AT ICIZRES IS AR S HERAE RS E A 1§ 5H
EFRSTRAY, T EAZ RN R 2 BIE S X R A SR R SR B E PR AR S B SR R L.
K@ERMEDTREGR T2 IUGHIR, TERAESEA LT R RH R M HICIZM
%, ZREIE] AR R ER AT RE A A L IR S RO R AR
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A KIND OF IMAGE ASSOCIATIVE MEMORY BASED ON
NOISE-LIKE CHAOTIC CODING

Yu Qunming Wang Yaonau Chen Jiguang™

(Institute of Electronic and Information Eng., Hunan University, Changsha 410082, China)
*( Chenzhou Science Council, CI »nzliou 423000, China)

Abstract A general methodology of key-generation of noise-like by use of chaotic process of
tent-map function is described in this paper, a matheimnatics model of noise-like cliaotic coding
mwemory is constructed, meanwhile the basic mechanism of circulant convolution and circulant
correlation in iimage information storage and retrieval is demonstrated. Simulation experiments
show that iimage can be correctly recalled from single-pattern and double-pattern of noise-like
chaotic coding by use of circulant convolution and circulant correlation operation, and there is
a displacement between the last recalled image and the prototype image.

Key words Noise-like, Chaotic coding, Circulant convolution, Circulant correlation, Image
storage and retrieval
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