H12% 258 AINEBXKRFEFR Vol. 12, No. 5

1993 &£ 10 A J. Infrared Millim. Waves October, 1993

s— e —

s—— s —— — s

AT AT FEFELRY MADALINE P 26
BY e RO ST

REH

(P EFER E B RYEFSRH, i, 200083)

WE: AEHEANAE TSk #t TMADALINERZREL. 84 T A
#EERNMADALINEFRE MG W R L&, BEZELY -—RONEHE
H, BUTHEI¥IALEALMAINEAEN MAIRHE® Y %, A%
BERATRE_ERAEANEH £EHMADALINER %, 447
MADALINE RE&RB 5k # B RE R

XA WENS, LRAE, FRBE

BERAER AN —ERANESBOT RS XENMERBRANRZNRAE
AH X FIGEEI MR EMLE. KA, FH, BAURBREHEFEL. Widrow
2145y 7 MADALINE #%2 W & B 8 A P8 . 40 B0R e84 W 28 125 1)
#AE. SCER (2], [3]) AR IRBIM A PR A T MADALINE #£5 & 4 MBS A K
BIAZESSAE. B2, EF MADALINE 4 i85 ab 30 BT 4, 19045 0 4 7 e 45 40 o i X
RS, &S T oSt B2 %2 MADALINE M4, HERZHE: &K
ADALINE #1425 500 80 1 %4 Bos A #8219 47, B BRI AR R 5 w0 25 7o AUSE BE 19 A RRAR 24
AR IT S ML TREENAR. R IHE Mm% hE MERnEE MAJ BEMN
BERN MAT BERFEEEREN FRRKNEIEARABEI S ABNOEE. 0T
A, EEELZIERAT RAM S E 2REEBE, ZMEEEERINRSE S
RATHRIFNEREY. SRR Ry, MERHABOEBERTRNEER. AXEEHL
P45 F T SE R B AR IR B RG0SR B R A BARHOE IR B AR B —Fh 2R,

A3 1991 4 12 A 27 A3, BREMIH 1993 #F 5 4 12 B E.
" EHEXARMFESEEIEE.

—



358 A HEXKRE ER 12 %

1 [m3E
1.1 %#g -

MADALINE &R FE—EZRETINE LA K ADALINE %55, ADALINE
LTEMRMABHRRY y=XTW =WTX, g=sgnly) . HH X = [z, 21, -+, za]",
zo=1RERGA, W=[wy, wi, -, wa|T, WEW wo 5 zo HERFRERT. BEY
A 0 I R S R W B R EE S, BB/ EE (LMS) HEETREE W, 5 H% sgn
ExERERESENER. —mkiE, B4 ADALINE RS0 A 253, 1 2 gECH
YR R B o AR A, A R P R R — R E R R R A S [,
HRGRE—TBFHE. £ ADALINE w AL iIEL T 428 k%. MADALINE
N&KE _EZREMEBBRMG, Ay, MEHERE BAI1HETH ADALINE L.

AR - EX3nd o
RAM st 3% i -
(fr&®) RAH

I

BERRBLQ
(a)

B 1(a) MADALINE F#A3EM%%, (b) MADALINE W48 o2t & #3231
- Fig. 1 (a) The MADALINE translation—invariant network,
(b) Implementation of the improved MADALINE network

(b)

& 1(a) R FHB ALK MADALINE M4, H& AD £ ADALINE ##Z5w, MAJ
RERFERSE: EPE-MERGHRAEH. SAERRLFTEHERENE—4 AD,
A AD MBERE, RIESMES LRHHEN Q MMARR N EEAER. N
B n T SHAERMEEREME, HATLRE. &5 ] MR EE F AW
WaEkER W; (G =1,2,---,n),Tp; HEHRTE i 178EF. Tr ABEFEB i ST
(1=0,1,2,---,m1). HEE jMEREHSTRER S

(W;) Trmi(W;)  Tra(Wj) Tr3(W;)
Tp1(W;) TpiTri(W;) TpiTra(W;) Tp1Trs(Wj) (1)
Tpa(W;) Tp2Tri(W;) TpeTra(W;) TpeTrs(W;)
Tps(W;) TpsTri(W;) TpsTre(W;) TpsTra(W;)



5 BRE M AT AR AE R A MADALINE R £ i sl A0 88 4 30 30 359

HR—A 1616 MEER, XE n;=3. MAMR X 455 (1) P 1S HEEH#T
MR, BBMEERADIS SRR MAT. MAT WM W mpNs FRARLSKES, L TFF
BREIERN, B (1) PrRENESE THASRFE TR FESER. W, TR
MLk, —Hzw, RATUER (1) WRSIEUERE. FI200R 7 B4 RAUE R 51 1 5
HEMAEHME. i BN ENBRERL, NTUKBEREEREN; WM
YR f RERERS, AT AKAE ekt AR
1.2 E&iEiEs MADALINE M4

A 1(a) RAERGS n MURBSEWTURBAFFLBEOFEZH, B2, HAER
SREAMEISRAR (1) SEHERH XELHEASH, RAkEMEREEREN. TH,
FA1i1 8RB EE R MADALINE RERS. #E j Makep Ef AD MBA—1T R
8] W, MEBEHAEANT, B W; R FERg:

(

o (
Yi= | T,
TRS(

W KA ax4. HRTRE W; Rk (1) K, WE

(2)

§1 51 51 )

-

(_'.1) TRI(P?) TRL’(VE/J') TM(P?J)

(W;) Tm(W;) Tre(Wj) Tra(W;) (3)
(W;) Trm(W;) TRz(W) Trs(W;) |’

(W5) Tr(W;) Tre(W;) Tra(W;)

XA 4x16 WEEF), FHE—THRE. X, BAEANTRS2%5K (3) ':F'ﬁE‘ZﬁE‘Jﬁ
KEHA. Hat, REFEEDH 16X16 K THEY 4x16 K. BN F mxm M AELK,
HEBATEmF. RAE £ MEROBARHXRTERERA

Qj = MAJ[SGN(XW (5)")], (4)

Hh MAJ AZHERBET, MERTRH#TLHERREH; SGN AR sgn 51,
SRERTHEETLE. SAMKEEERA (4) KHSEHE WE

Q; = u[ITUXW(5)") I" - 8], (5)

o ou P ERRERE T, U kA u 87, T ARAGRE 6, ARHE. X TE
BRAMEEHOERSE, 6 TTHAMRBERN %, THEBE, R OIS H
Q;(j=1,2, -, n) HFHARLNTBHERERNY.
1.3 MJA @

REFBN n AEEHH Q; HWR T HN FHARLMATEELER Q= [Q, Q2,
oy Qnl- MPBRERAE 1 HAERSEHRATHELAIH LGS 2 IHAN, &
481880 i FAe4s M BB 2 ) i) Hamming BE (MU Xt B 52 2 BUE AR 91 80) S



360 g5 E Ok K % R ’ 12 %

KR, DR TFEHEERSHKMNE. AR, FHWNESHNFREHFTEFIEX A,
B A PR R AR A B, 2 ) AR B 06 BT BE R USRS E A S F 6 2 18 9 Hamming 5
BElASS HEFERRREESPN. RINA, FREEMRNRRETEIBAHEH
2 |6} #) Hamming J5 B, NMJmﬁT%ﬁﬁmﬁm,m%ﬁﬂ%Q*mE TEEAS
H B R E MAJT 18 00 07 3.
1.3.1 g&EMN MAJ Bi{§

itk (5) FEShWE—THA Y. NFHAERS {X°], ﬁtﬁy;@w,mm
MAJ B4 4

N .
= ZYJ’S/N’ (6)
s=1

N A nsk. BFREN WG) SEARK Q. B, %5=1,2,--,n, §
A EEECAE Y fE, BREMEEE MAJ BRERTHER —F, B2 AV BEEN MAJ HHE.
1.3.2 @ MAJ

HFEIEAE X, FHMOBEERE {Q°), ®60;,=0,j=1,2, .-, n, BIEHKH
BB MAJ BEARR. 520 MRE W {Q°)} PRERAFHFHZ AN Hamming
HE {H =(h11 hz, Tty hn)e} , HEHO fﬁ/@

_ {Blmilll [%éh - (ljl hi) %] , max (}2 hz-) } ,

BERY, BE MAJ B 0 w] R A BT P 2 8] A AT BB ARG K Hamming 85 5.

2 BHEISEREAR

T EBAER, HAARES AD IREBEABARBETELREEE—4 —E
5, WL RAM G680, RAM iy NAERBIREMESN 0, 1 X4 mxm A
B m AAKK, REREEEA RAM 27— st R, #lin m=8, BTblgs—
AN 28=256 PRAMBEE. m=8 HEFHABHRASLEEI IR ED. X
TR (3) PHETHEEME, FU—KBSENTRRERPOFEAREZE. i
SIS AT T St BT DU KA . B 1(b) R — MR SELE E.
E, BEPOEEATRELE RAM B3 R, SIR40 5 R4 7 6.

#F 1 WARKZEURRA=#M MAJ #E5 33 FAFHERK 26 Hamming SEEELLE
Table 1 Comparison of Hanmming distances between input patterns and between
feature patterns corresponding to three kinds of M AJ threshold, respectively

H., Hq, H3, Hy B 1 A 2 3
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B4 21, 34, 14, 16 26, 32, 15, 13 18, 38, 10, 7
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IMPROVEMENT AND IMPLEMENTATION OF MADALINE
NETWORK FOR INVARIANT FEATURE EXTRACTION"

CHEN LuLIN

(Shanghai Institute of Technical Physics, Chinese Academy of Sciences,
Shanghai 200083, China)

Abstract: From the viewpoint of real-time application, the MADALINE network for
invariant feature extraction is improved. Presented are the algorithm structure for the
MADALINE invariant network with local interconnection, which is simplified to usual
matrix computation, and the approaches by learning to determine the adaptive MAJ
threshold and the fixed MAJ threshold. The improved network with local intercon-
nection is implemented for binary patterhs. The comparisons of MADALINE with its
improved version are made.
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