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4.0 DISCPETE-TIME MUALHAR FILTER.
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Figure 4.1  Block diagram of system, measurement model, and discrete-time Kalman filter.



4.2.1 Summary of Equations for the Discrete-Time Kalman
Estimator

The equations derived in the preceding section are summarized in Table 4.3. In this
formulation of the filter equations, G has been combined with the plant covariance by
multiplying Gx—; and GT_,, e.g.,

Qi-1 = Gr-1E(we—1wi_;)GF_,
Gi-1Qx-1G1_,

TABLE 4.3 DISCRETE-TIME KALMAN FILTER EQUATIONS

System dynamic model:

Tk = D 1Tk-1 + Wi—1
we ~  N(0,Qx)
Measurement model:
2z = Hyzy + vg
Uk ~ N (0, Rk)
Initial conditions:
E (zo) = o
E(%3) = B
Independence assumption:
E(www]) =  Oforallk#j
State estimate extrapolation (Equation 4.25); el 8
} Zx () =05q Bk () ) IE LT XA
Error covariance extrapolation (Equation 4.26):
P = k1P 1 (HOL_1 + Qi1
State estimate observational update (Equation 4.21):
B (+) = () + K, [2k — Hic& ()
Error covariance update (Equation 4.24);
P(+) = [I-KiHe] P
Kalman gain matrix (Equation 4.19):
B = PROHT [HPOHF + R

The relation of the filter to the system is illustrated in the block diagram of Figure
4.1. The basic steps of the computational procedure for the dlscrete-tlme Kalman
estimator are as follows:

1. Compute Pi(-) using Py_;(+), ®x_1, and Qx—1.

2. Compute K, using P,(-) (computed in step 1), Hy, and Ry.

3. Compute Py(+) using K}, (computed in step 2) and Py (-) (from step 1).

4. Compute successive values of Zx(+) recursively, using the computed values

of K (from step 3), the given initial estimate %o, and the input data 2.

Step 4 of the Kalman filter implementation [computation of £, (+)] can be imple-
mented only for state vector propagatlon where simulator or real data sets are avail-
able. An example of this is given in Sertion 4.12.



