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A Design Method of a Two-Dimensional
Lattice Filter and Its Application to
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Summary

The theory of lattice parameter modeling for one-dimensional signals has been well

developed in recent years. However, until now, few works have been done concerning

the theory of lattice parameter modeling for two-dimensional fields. In this paper, a new

design method of two-dimensional lattice filter is presented using quarter-plane forward

and backward prediction error fields. Furthermore, the use of the proposed filter to spec-

tral analysis is described.
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1. R

HTRT (N+1) RED~7 b ag(D) L
yOXBEFEELTD (N+222RTON7 b a BIU
Yy thZTh XKoL S5 wEHTS.

a=[ax(0),0 an(1),0 - "a,(N),0:0] (A-l)
Yo =[YT0),y(n,m—N—1) - y7(1),

y(n—1,-N—-1) { -
yT(N),y(n—N,m—N—1) ' yT(N+1),y(n—N,
m-N-1)] (A-2)

CDEE, EBONI P A BLEU Y PR A
Yua 258 (la) & b

aYy.;=fx(n, m) (A3)
ElB Enh, RAOBEREALELLS.

4Ry, 8T=3E[Yny YTy ] &7
=E[{fx(n, m)}2] =Jou (A~4)

Rz, by(i), cx(D B XU dp (D)X BEET 5
(N+22RED~27 1 b, ¢ XU d #¥FhFh

b=[ 0 ibn(0)0:by(N—1),0iby(N),0] (Ae5)
e=[ 0 i0.cy(0)i0cy(N—1)i0cy(N)] (A6)
d=[0dy(0)i0dy(1):0dy(N)  : 0 1 (AD)

ERETHI LI, KADBGRAIEOIS.

bRy +BT=E[{r'y(n—1,m)}2] =]y (A+8)
Ry ET=E[{riy(n—=1,m—1)}2] =J2, (A+9)
dRy, dT=E[{r*y(n,m—1)}2] =]3 (A*10)

—H, & (7Ta) B LU (A5) OPIFER%Y, i,
A (Ta) BLU (Ael) OBFERAA B Lk b
aRy. bTi

- N
(aRN+I)bT=t§nbN(0't)AIN+I.t (A‘Il)

- N
3(Ry.16T) = X an(0,0)8%, (A*12)

Liedh, FREEYHCTRAThERR LS.

iRy, ,bT=3E[YYT]HT
=E(fx(n,m)r'x(n—1,m)] (A+13)

FIRE R fEiz X », ARy, &7, aRy.,dT, bRy, &T, B

Ry dTH X U Ry dTTH FRUT DO L ittt
B,

N-1
(aRy.,)¢T= X"CN(N‘S.O)AaerNH
o=
N
+t§0CN(0.N—t)A“N+|.(¢|
N
a(Ry,)ET= ZlaN(S,O)A‘s,o (A-14)
5=
N
+ EaN(U, t)Aco,(
t=0
Ry ET=E[fx(n.m)r’y(n—1,m—1)]
- N
(@Ry,)dT= Eodn(s, 0 A%, N4
5=
- N
(aRy4)dT= XoaN(S. 0)Ad, o (A-15)
s=
&Ry dT=E[fy(n, m)r*y(n,m—1)]
- N
(bRy. )&= ZOCN(N—S. 0) A% 410 Nt
s=
- - N
(bRy4+)dT= ?_:obN(N—s. 0)A%. 1,0 (A-16)
BRy+&T=E[r'y(n—1,m)rZy(n—1,m—1)]
- . N
(bRy,)dT= §IdN(S» 0) A%, N4
N
+t§0d1;(0, N_t)A"o.(H
- - N-1
b(RN+1)dT= §°bN(N—S. O)Ad,“-o (A-17)
N
+t§“bN(0.t)AdN+l-l
bRy dT=E[r'x(n—1,m)réy(n,m—1)]
N
(€Ry,dT= zodN(O-N—t)Acouﬂ
=

_ N
C(RN+I)dT=l§OCN(0-N_t)AdNH:HI (A-18)

&Ry dT=Elrix(n—1, m—Driy(n,m—1)]

2. Ko
A (3a) OF I AF LT (N+1)2x (N+1ERTH
K7t % exchange fT71%Y, X (Ba)oF I X hHE
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LB A L LU TicRT.

[ay(0) i ay(1) i~ ay(N—1) i ax(N) IRy
=[Jox,0,-,0:0 -1 0:0] (A-19)

[ex(0) i ex(1) i+ i ey(N—1) i cy(N) JEERNEE

=[&x(N) - &(N—1) i - i &u(1) | &(0) IRy
=[J%,0,-,0:0: - :0:0] (A-20)

BL,

EE=L RyE=Ry (A21)

7ets, Sn(i)it o) DEFZREIEL~N7 A%
FZbL, T (N+1)2x (N+1) 2RO HMEITH % %
bt oz, LROBFEREICA (o), (g,
(Asd) LIV (A29) L HLUTOREEX I BHRS.

(A-22)
(A+23)

an(i,j) =cnli, )
E[{fx(n,m)}2]=E[{riy(n—1,m—1)}2]

Figiz, X (3a) OF2RBLUR (Ba) 4K
E #E# LBEA LK (), (1h), (A8) Fskur
(A*10) X HUTORERLSAELRS,

(A-24)
(A<25)

by (i, ) =dn (i, i)
E{{r'x(n—1,m)}?]=E[{r’%(n,m—1)}?]

—%, & (A1), (Ael13) X0 (7Tb) kb

Elfx(n,m)riy(n—1,m)]

N N N
=X £ 5be0Dan(IRN+1-it=) (A+26)
i=0j=01=

T, A (A18) oF 1, 3AKIUCK (7d) &b

Elrlx(n—=1,m~=Dri(n,m-1)]

N N N

=Lz ZOdN(O.t)cN(i,j)R(NJrl—i.t—j) (As27)
i=0j=0t=

LB h, K (A22) KLU (A24) X hEXAE

bh.

Elfy(n,m)rly(n—1,m)]=E[r(n—1,m—1)

r’y(n,m—1)] (A+28)

Rz, K (A15) DE2, 3B LUK (Te) &
9, £, X (A16) &1, 3XL LUK (7o)
LHRANBOHRS.

El[fy(n, m)riy(n.m—1)]=E[r'y(n—1,m)

riy(n—1,m—1)] (A=29)



