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WHAT WE SAL

If the desired wheel angle is a sine
wave with frequency w

Edes(t):sin (wH

Then the actual wheel angle is also a sine
wave with the same frequency w and with

magnitude and angle that depend on w

q(H) =(some transient response) +msin(n++ 0)
-

decayed to zero

EXAMPLES

w =(2π/1) m =0.678 0 =- 2.64 ↓ lowerw
=(2π/z) m =1.79 8 =- 0.723 S

w
=(2π/5) m =1.09 0 =-0.162



x =Ax+Bu dynamic model MODEL (I)
y
=Cx sensor model

u
=

- k(X - xdes) controller (w/ tracking)
i =A +Bu-L(( - y) observer

x =Ax +Bu =Ax +B(- k( - xdes))
- Ax-BKI+BKxdes

I =A +Bu - L(( - y) =Ax - Bk( - xdes) -LC(X - x)
=Lx +(A -Bk-()I +BKxdes

[] [*- ]E] (ies



(E)(i-]E](*es MODEL (2)

the state to track:Ades:(92]:Msses
INPUT:

T
2, xdes=etc, Edes=Edes

output:ex= E
Xm

d

-BKEE):[En A - Bx-x](i]
+ (B2;72gdes] Ym

=CmXm+DmUm

19]
=[eT 0] (E)

+(Ob23des] 3
im =Am Xm+Bmum



↓
single input

GENERAL RESULT
im =AmXm + BmUm zero
ym

=Cm+m +DmUm
↑

single output transiente
um()=sin(wH) -y ym(t =(0.0) +(H)jl/sin(w++<H(jw))
um(t) =cos(w+) iS ym(H =(000) +(H(jw)/cos (n+ + <H(jw))

- -

magnitude angle
a complexnumber

↓

H(s) =(m)sI-AmDBm+Du -- TRANSFER FUNCTION
-

I another complexnumber



Im az+b2- COMPLEX NUMBERS

⑧attaniIs1 =up. absolute (S)
⑧
·b

5 =- a-j Ls =up.angle(s)

S =
(sejs

=(s)(cos(s) + jsin(s))

↳(excot-exiot) =ij((cos(t) + jsin(wt) -(cos(-w+) + jsin(-w+L)

=j(wt+ jsinwt)-(t-j sin will- -

-j2j sinw
Edes(t)

=Eosin(2kH)
=sin not



Converting to/from "decibels"(dis)

absolute dB

M - 20 log,M

Yo
N

10 E m



Bandwidth


