APPENDIX B

We consider each of the terms in 7.4.2 individually.

Term 1:

From (7.3.21), we have

%[ﬁt@(t,s)ﬁ}’(s)ds} :QY(t)+T1LI@(t,S)Qy(s)ds (B,1)

Term 2:

%[ﬁtE{Z(t)vT(s)}(QRQT>’Iu(s)ds} = E{Z(t)VT(t)}(QRQTyIU(t) (B.2)

+: ‘E{?VT@)}(QRQ;)' u(s)ds .

Let us now consider the two terms on the right-hand side of (B.2) sepa-
rately. Using (7.3.26), we have

E{z(tv" (0} = —B{z(e" ({| 0} 17 + E{z(tn" ()} (B.3)

=—E{e(t| e’ (t| 0} T3 —B{a(t| " (t| } I =—P(t| )T —E{a(t| e’ (t| )} 13
where P(t|t) is the filtered error covariance, i.e.
P(t| ) =Efe(t| e (t| 1)} .

In obtaining (B.3) we have made use of the fact that z(t) is uncor-
related with v(t) and that z(t)=2(t|t+e(t|t) . From (7.3.30),

E{Z(t|t)eT(t|t)}:j;‘gp(t,s)QE{y(s)eT(t|t)}ds+j:g(t,s)E{v(s)eT(t|t)}ds (B.4)
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The second term of (B.4) is zero because of the projection equation
(7.3.29). Substituting (B.4) into (B.3) we obtain

E{z(tv" (0} =—P(t| 0T — fo ‘@(t,s)QE{y(s)eT(t| t}ds. (B.5)

We now consider the second term of (B.2). Using (7.3.16) and
(7.3.26) we have

L(E{%UT(S)}(QZRQQT>IU(S)(1S :FILlE{Z(t)UT(S)}(QRQTyIU(S)dS

+ [TE{[2,y0 -0 + LBw]u" ©)}(2,R2]) " vs)ds ©6)

=T, j; E{z(tw" () QLR v(s)ds — j; QE{y(e" 9} TT(LROL) v (s)ds
where we have made use of the fact that v(s) is uncorrelated with w(t)

and v(t) for s < t and that y(t) is uncorrelated with v(t) for s < t.
Substituting (B.5) and (B.6) into (B.2) yields

%[folE{Z(t)vT(s)}(QzRQg)71 v(s)ds

(B.7)
= —P({| T (QRQL) v()— j; P(LQE{y(s)e" (1] 0} TTds (2,ROE) vt
4T, fo [E{z(t)vT(s)}(QzRQg)71v(s)dt— fo QE{y(0e"(s|9)}TT (QRAT)  v(s)dt
Term 3:
Using (7.3.21)

%[ j:kP(t,s)QlRQz (,R0T)" U(t)dsl (B.8)

-1 t —1
= QRO (QLRA]) (v +T, fo P(LOQRO] (QLROAT)  v(s)ds



