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OPTIcAL CORRELATION,

TRIPLE CORRELATION

AN INTRODUCTION

AW LOkMANN ) UNIV, OF ERLANGE N

TRIESTE, MARCH 193¢
PLAN

])EFINITJUNY/ BASIC RELATIONS

MATH OF TRIPLE CORRELATION

MoTivaTiows

L\/HY 7 AUT‘O-—CGE'RELATIOMI'
A CRoLs - CORRELATIONS
TRIPLE - CORREL A Tions

AUTOCORRELATION FoR
SHIET~ INVARIANT  CHARACTER
RECOGNMITION, 0R SIGNAL DETECTION

COHERENT MATCHED FILTERING

The TRIPLE CORRELATION
IN HIGH-ReSoLuTion ASTRONOMY

-] -

DEFINITIONS , BASic RELATIONS

AUTO - CORRELATION of U (X):
"W“‘—‘\--"\._-‘\___/\_,_-

*
JH(X)M [x’—)() Adx' = “Z(X)

TH‘ =25y ~~ e
wfuz(x)e 2 ‘”‘o(/w _ 'uz(v)-‘-/U(V)/Z

POWER
SrecTrpm

CROSS - CORRELATION oF U(X) AN VU(x),

;K
jU(X)U{X'—x)a(x’= C 0

u

N - ity x ~ N ~n
jC()e | Adx = WU/v)V(v)= C(y)

AN ALGORITHM  Fkom U v T0 C
W

U(x v {x)

l l

N* —
U (v) — @ e— Vipe— T(x

N

- "\"* ~ N* i
UWT () — J&T e 2Ty = C(x)



-3 = -4 _

THE (avro-) TRIPLE CORRELATION MOTIVATONS
C DETAILS: PROC. TEEE 72 (1994) #P7- 901 )

MHY AUTOC CORRELATION 44 (e Jutsyudpn) s
DEF.: jU(K')u{X‘-f-K)U{X'-f)/)D{Xl = U, (xy) INSTCAD OF  w(x) ITSELF 7
\ Bl-SPECTRUM, ) i?:iﬂmi-L:VLX:,TT(J;EA;Z% OR OVERLOADED
ﬁ3 (v, p) EJJMS (xy)e T ety FOR EXAMPLE : U, 15 SHIFT- IWVARIANT
INSERT : 1}'3 [V}/u): azv)ay),g _?/_/M) f&[x')u*(x’—x)o(x’ =/u(xlﬂx0)u (x’_xo~)r)o(xx

WHY CROSS- CORRELATION 2 "SimiLagiTy”

BASic ConvoLvTion TheokREM - e vVinTiom, 9F u Anp
IF U (x) = |
o {(X)*ﬁ[)() f’f(")ﬁ/ff i f}u(l’)‘v(x'-?f))zdx’ = ( z0)
THEN u[y) f(VJ-EZV)

_ —_—— - —_

= J]u{x')’eofx’ +[’V{KLX)IZMXE_ 2 7\)€ [IU/X')U?Ki)c)c(.k‘]
LONVoLuTION PROPERTY OF TRIFLE CoRREL. o’

N
= = 1 =1
F U= {frg  Thew ujzé*yj (,_\ ) (=1) [L1]s1
ot ' ' S = P p
“3(’”)#/{3("»’)s-(*-x/r-x’)dxdy’ & =G voarr |
A WHY Auto- TRipLE CORREL, U INSTEAD oF U ¢
73 3
;‘(‘J g__,_Y_/ uz 15 I'-‘HARTE’E” THAN 'Ue ) MORE Noice IMMUNE,

{0t tlvry  Tp) PO R (v )

Uz (x,y) —> U(x) UNIQUE  excerT FOR LOCATIoN

"{("’W) {/ )?/ U, (x) = U(X) GenverALLY AMEICuous
y )f/v ) 9 (v . -
'um // R ?( - W) = [y f?




-5 -

APPLICATION OF THE AUTOCORRELATION
(or THE TOWER SPECTKUM)

FOR  SHIFT-INVARIANT CHARACTER RECocnITION
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TRIPLE CORRELATION
PROCESCING
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