condition for State Observability

... {Matrix be non singular}

OB e
o IfABiscontrollable, ATBT is observable.
» |fACis observable, ATCT is controllable.
0O State equation ¢ Ifinput-output transfer function of a linear time invariant system does not
i i~ Ax + Bu I have pole-zero cancellation, the system can always be represented by

completely controllable and observable state model,

O Outputequation S TP PP PP RRRPROS
O Transfer function (T.F.)

‘State Space Analysis

General Representation of State Model

|y =Cx+Du| _ _
TF =C[sI-A]'B+D
where, % = Velocity vecior {(n x 1} [S. A] B+D
X = State vector (n < 1) et .
u = Input vector (m x 1} State transition matrix (STM)
y = Qutput vector {p x 1) P T VS §
A = State matrix (n x n) s oty =1 {(SI— A)'--’.] :
B = Input matrix {n x m) Properties of STM
C = Output matrix (p x n) (i) {0} = l(identity matrix)
D = Transmission matrix {p x m) (i) o '(t) = (1)
n = Number of state variebles (i) [o(] = o(K)
p = Number of outputs .
m = Number of inputs (iv) (L, + 1) = 0(t,) 9it,)
(v) olt, -t} o(t, — 1) = d(t, — t,)
Controllability (vi) (I)(t) = Ad(t)
where, Q, = Controllability test matrix {n x rnm)

EERN
Condition for State Controliability

o 1. (Matrix be non singular)

Observability

Q, =[CTATET (ATCT ATy 0T ]

where, Q, = Observability test matrix (n x np)



