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Tuesday, June 1, 2021 11:30 AM

Design of a Servo System (Tracking System):

The tracking system is a control action aims to force the output response v (t) to follow the

desired input r(t) with a required performance.

Step Response

o .
o 5 10 _r“-ne{‘IS 5} 20 25 30 M ; o
There are two cases for design the tracking system: \b oj
Find the eigenvalues for the open loop system |sf — 4| =0

Check if there is any eigenvalues at the origin or not 1.e. find the Type number? ,\\‘.)
Remember this: ' - n; z
G TABLE 7.2 Relationships between u]pur system type, static error constants, and steady-state errors
q
\, A\g 2 Type 0 Typel hwe 2
wv 4 Steady-state Static ervor Stalic error
Input error i | Error constant Error mm- kq d
1 1 :
Step, u(r) K K, =Constant g Kp=oo @ Kp =50
L g, - - 2 o
Ramp, fu(r) ’i' Ky, =0 oo K, = Constant % &S ¢ /
Vo Parabola, Fum = K,=0 oo K.=0 l oo K, = Constant = m\

%6
. 6@
\

If the steady state error is equal zero based on the Type number use the first case.

Otherwise use the second case. k_e S ‘,“
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Here we assumed that y = x;
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Monday, June 7, 2021 2:06 PM

x(1) = x(c0) | _[ A 0] x(r) — x(c0) B B .
£@1) - f(oo):| I:—C 0:| |:§(!) ~E(so) + I:U][u(t) u(oo}]
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Tuesday, June 8,2021  11:31 AM D%\a"‘ YFJ\(/{)%S

The requir dprfrman is Ts = 1 seconds and %O0S = %10. Assume thtth system
configuration is the same tth and the reference input r is a step function.
Obtain the unit-step response of the designed system.
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Example : Consider the system below:

x = Ax + Bu
y=Cx+Du
Where:
| [0 _
A—[l | B—[l], C=[1 0]

a) Study the stability for the system.

b) Design a tracking system for the plant by using the pole-placement (Bass-Gura
Approach -second method). The desired input for the control scheme is a step input
and the controller must achieve the following requirements:

-settling time (T5) is one second.
-critical damped ({).
-the steady state error (ess) must be equal to zero.

Note o thre

-30) if it 1s necessary.
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