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From (3.50) we can define ao = 36,a, = 6,a = 1, by = 20, by = 0, and b, = 0. Using these
values, and Figure 3.29, we draw the direct form II block diagram of the system as shown in
Figure 3.30(a).

In Figure 3.30(a), the outputs of the integrators do not directly represent position,
velocity, and acceleration, However, the simulation diagram can be redrawn in the canonical
form shown in Figure 3.30(b) where the integration outputs do represent position, velocity,
and acceleration. n

A second important practical consideration was mentioned earlier in this sec-
tion. We can construct simulations by using either differentiators or integrators, or
combinations of the two. However, differentiators amplify high-frequency noise,
while integrators attenuate high-frequency noise. Hence, integrators are almost al-
ways used, either as electronic circuits or as numerical algorithms. Also, because of
these noise problems, we try to avoid the use of differentiators in any applications
in physical systems. Sometimes we cannot avoid using differentiators; these systems
usually have noise problems.

Two procedures for representing the internal model of a system, given its
input-output description, are presented in this section. These models are useful in
realizing analog filters and in developing analog and digital simulations of a system.
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