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Hue ska utl (mplementcra dessa \ datorer !

» Datorer arbetar i Akt &£d, sa il wmdste

appro ki mera vdra kontiwueru‘aa 3ysetnt ool +§'
v-o,aumt-ore_r wed diskretn mofqun‘jnq,*cr.

Approtimationer:

¢ Euler oakdb i XA ® AexCe) = E (k- K(e-T))
e Tushns +orMu.r (L) & O K& déle Agx(x) gesay:
3 (B x(E) * Ay X(e~T)) = # (ko - K(,{;—-r))

Notahon:
+ Derivenngs operatorn p* K = pXCe)
\ -
X(6) = PPRCE)

¢ FérerjumingSoperatom G 1 X(EAT) 2 @ XCE)
| X(=7) = 97 K(k)
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Appresimationel

¢ Ewer bakdét ' pxw)x (-4
= pxg(-a7)

wd {
¢ Tustins formel: px( = 2 \-9 xCe)
soHn .(-o vt P xik) = % B

VATt
\- g7
1+ g0

4

D am plang
W

T samplngs intewald | iden wmeUan- punkeer gom

C(M\rc;mdws.
Wyt Sam pu‘nas+vctue,ns wy = 20 T
' T
W © Nyaust kuems'fw = Ws -1
N Ya e N 2=

023! Allaseppeinn : @ -2.\% 7

W 7wy kan inke skijas fedn en Ldn@so\wzma«&
Lvekevens |




Uls) = BN ()

with Tustin’s formula you get a controller of the form

u(t) = ﬁlu(t —T) 4 o1et) + one(t — T)
‘What are the values of oy, ay, and By, if 7' = 0.1, N = 10, b = 0.1, and
K =27
Consider the systern _
" y(t) = u(t)

Suppose it is controlled with a computer, so that the control signal is constant
over the sampling interval, that is,

u(t) =ug, KT <t<(k+1)T

a) Introduce the notation y = y(kT") and derive a reiatlon between yg,1,
Yk, and wug.

b) Suppose we use the proportional feedback
u = — Ky

snd that y(0) = yo. What are the values of K, for which the closed loop |
system is stable? :




U 1 | . Y
SamplingF——""
14+ 5T S

57

Figure 11.3a.

a, which illustrates sampling with prefiller-
ling period T’ and that v = ug+u1,
in the freguency interval

JConsider the system in Pigure 11.3
“ ing. Suppose we are sampling with the samp
where ug is an “interesting” low frequency signal
-0 < w < /T and that up is & sinusoidal control signal

S Qar

. "
'U,]_(t) = sinwsyt, Tl‘; <wg < ’T'

Since the sampling causes aliasing, the output will be

y(t) = yo + %1

where 1 is interesting and y; is a disturbance signal

yi (KT = Asin\(wlch + @), wy<w/T

a) What are 4, wy and ¢7
that the choice of T affects the amplitude of the dis- |

b) It is clear from &)
turbance signal y;. What is the smallest amplitude you can get if you do
an /2 times?

not want to damp any frequencies in wo more th




