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APPENDIX A
PROOF OF LEMMA 2

Proof. Let ex;(t) = [ewn,(t),ean,; (t)]T be the error of the
observer, where ey ., (t) = Vs, (t) — 2w,;0(t) and eq,x, (t) = di, (t) —
2z, (t), we have

b, (t) = [ :g; (1) :|€Hi(t)+ [ (1) }d'm.(t)
= Ace,, (t) + Bad,, (t).

Since 1 > 0 and 2 > 0, A. is Hurwitz. For any given symmetric
positive definite matrix @), there exists a symmetric positive definite
matrix P that satisfies

(A.1)

AfP +PA.+Q=0. (A2)
Choose the following Lyapunov function
Vi, (t) = ex, (t) Preg, (t). (A3)

The derivative of Lyapunov function is
Vi, (t) = ex, ( )(PrAe + Al Pr)ex, (1) + 2, (1) Pi Bady, ()
< —er, ()Qex, (8) + 2| P1Ba| llex, (8)|] llds, (1)
< ~Auin(Q)llex, ()I” + 27| PLBe|| [lex, (t)]]-

N (A4)
where Amin(Q) is the minimum eigenvalue of Q. It can be concluded
that the observation error has an upper bound (2J|| Py B2||)/Amin (Q)-

This completes the proof.

APPENDIX B
PROOF OF THEOREM 1

Proof. Consider the following Lyapunov function

Va(t) = &5, (1) (Tx ® P2) €, (1),

where I';; is defined in inequality (2). Since the topology of the
system (3) is invariant at time intervals [t.,txt1) (K = 1,2,--+),

(B.1)

the function V>(t) is piecewise continuous and can be differentiated
over time interval [ty tet1), €.,

Va(t) =€h, (1) [Tx @ Q5 + QL] €, (1)
+ 2% (t) (Tw @ Py ' Be) ea,r, (1),

where Qp = Py (B1BY + Baa) + (B1BY + Bza)’ Ps, Qp =
—0[(LHY'T, + T« L¥] ® PyB2B3 P». According to (2), (10) and
Young’s Inequality, we have

Va(t) < €6, (1) [(2~207) Tu®Pa B2 B Po—T®ePs ] Er, (1)
+edr, (t) (Tx ® L) ea s, (t).

(B.2)

(B.3)
Since § > 1/, based on Lemma 3, one has

Va(t) < — e€f, (t) [Dw @ Pa)ép, () + (Tx ® I2) [lea,r, (8) ||
<—eha(t) +

(B.4
where IT = max, {II.}. Integrate (18) during [¢},¢) and [t} _,,¢5)
respectively, we can obtain

Va(t) < (VQ (th) - g) eme(t=th) 4 g (B.5)

Va(ty) < (Vz (tia) - 2) ettt 4 g (B.6)
According to (9), we can get that

Va(t)) <uVa(ty) + A (B.7)

hold at switching time %,

Va(t) < <v2 () - g) eme(=) L I

£

. Thus, the following inequality holds
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which implies that £, (t) converges to &l as t — oo. This completes
the proof.
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