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TABLE 7.1 SUMMARY OF THE KALMAN VARIABLES

Variable Definition . Dimension
x(n) State vector at time n M-by-1
y(n) Observation vector at time n N-by-1
Fn+1,n) State transition matrix from timenton + 1 M-by-M
C(n) Measurement matrix at time n N-by-M
Q\(n) Correlation matrix of process noise vector v,(n) - M-by-M
Qzx(n) Correlation matrix of measurement noise vector v,(n) N-by-N
R + 1|%,) Predicted estimate of the state vector at time n + 1, given M-by-1

the observation vectors y(1), y(2), . . ., y(n)
2(n|Y,) Filtered estimate of the state vector at time n, given the M-by-1
observation vectors y(1), y(2), ..., y(n)
G(n) Kalman gain at time n M-by-N
a(n) . Innovations vector at time n ‘ N-by-1
R(n) Correlation matrix of the innovations vector a(n) N-by-N
Kn+1,n Correlation matrix of the error in &(n + 1|%Y,) M-by-M
K(n) Correlation matrix of the error in &(n|%¥,) M-by-M

TABLE 7.2 SUMMARY OF THE KALMAN FILTER BASED ON ONE-STEP PREDICTION

Input vector process .
Observations = {y(1), y(2), ..., y(n)}
Known parameters
State transition matrix = F(n + 1, n)
Measurement matrix = C(n)
Correlation matrix of process noise vector = Q,(n)
Correlation matrix of measurement noise vector = Q,(n)
Computation: n = 1,2, 3, . /
G(n) = F(n + 1, n)K(n n — DCHMICMK(®, n - 1)C(n) + Qz(n)]"
a(n) = y(n) - C(n)X(nlq'Jn-x)
&(n + 1|%,) = F@n + 1, n)x(n|Y,_,) + G(n)a(n)
Kn) =K@, n—1) = F@n n+ NDGN)CH)K@n, n - 1)
Kn+ 1,n)=Fn+ 1, )KmF(n + 1,n) + Q,(n)
Initial conditions:
(1|%) = E[x(1)]
K(1, 0) = E[(x(1) — E[x(1))(x(1) —E[x(1)))"] = IT,
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