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MODEL OF DYNAMICS
STEPO - get FOMs

-This is the model we are

↓ = Ax+ Bu

= this
wewanttorewriteee

given
form" so

it lookse this.

STEP 1 = rewrite EOMs as a set of first-order ODEs

- - find time derivative of highest order

v = g - define new variables for each

time derivative of lower order

Ju = T - rewrite EOMs in terms of new variables

g = v - add an ODE for each new variable

(1/5)5 ↳ collect ODEs together, solving
for time derivatives if necessary

↳ write in standard form

[] = [+] in = f(m, n) =
m= <3] n= []



g = v
> X = Ax + Bu

v = (I/J)

STEP2-find an equilibrium point

0 = Ve - set time derivatives to zero

0 = (1/5)Te

Ve = 0 Tr= O ↳ solve

ge= ve = 0 Te = O < pick a solution

Me = [] ne= [0] - write in standard form

STEP 3 - define state and input

x = m - me = []- [e] = [q
-+] x mm

u = n - ne = [T] - [T] = [T] ↳ u = u- Ne



STEr4- compute A and B

We defined the state x and the inputu like this :

- = [8-)] n= [i]

What matrices A andB would make

= Ax + Bu and 10] : [ + ]
describe the same set of ODEs ?

11/01/TSI
W

↓ B U



MODEL OF CONTROLLER

x = /9 -]n= [T]
u = - kX

What matrix K would make

u = - kx and T = - 5(g- (π(z)) - (12)v

describe the same controller ?

(i) = -

[5x2](3-()] &v

- mine
u K X



STATE-SPACE MODEL (linear and time-invariant)

↓= Ax +Bu
↑ TState

input

LINEAR STATE FEEDBACK

u = - kX
↑

gain matrix




