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Auxiliary-model-based stochastic Newton recursive identification for
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Abstract: An auxiliary-model-based improved stochastic Newton recursive algorithm is utilized to identify the output-error
model for the dual-rate system. The output estimations at the time between two slow-sampled periods will diverge when
the unstable estimated system arises and the identification process will cease. Therefore, a nonlinear model is proposed as
the sub-auxiliary model. Together with the general auxiliary model, the proposed model provides estimated information for
the next recursion. When the input is not general enough, the Hessian matrix will be singular or nearly singular. A positive

definite symmetric matrix is added to the recursion for Hessian matrix to ensure it positive definite. Finally, the uniform

convergence of the proposed algorithm is proved.
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202 (kq)H (kq) > 0 (12) p*(kq)@" (kq) R~ (kq)@(kq).
AG) (k) — v(kg)) = VEIEC R Al g
AG)(yke) — $ (k)d(ka) — v(ha)) = lim 37 pi0)8 (i0) R ia)pia) < o0, (15)
AE)ke) = & (ka)0(ka) - Wﬁﬁ%ﬁimﬁan(m)a$7ﬂ0@¢%&
v(kq) = y(kq) + ¢* (kq)b) = Z(kq) = V(kq) + S(kq) "= Zy < o0,
T N T _ )
i ﬁﬁiiﬁﬁii?ﬁﬁﬁ : z(();: ( ]S)qf = pPtig Hiia)* (i) o) o)) <
— " (kq)0(kq) + @7 (kq)0 = (16)
— T (k)i(kq) = §(kq) Horh Zo 2T FBENAR R X -, A7
M (10) Jim V(kq) = lim 6% (kq)R(kq)0(kq) < o0, (17)
20(kq)g(kq)w ™" (kq) (n(kq) —v(kq)) — p(kq)§* (kq)— Jim S (kq) =
20°(kq)H (kq)g(kq)w ™" (kq)(n(kq) — v(kq)) = k Al
20(ka)ii(ka) ((ka) — v(ka))(1— klirﬂo;p(iqm("q’wg(iq) < a8
p(kq)H (kq))w ™" (kq) — p(kq)§® (kq) = H 2 (17) 05138 2 0 40, 1|0 (kq) |2 — B0 FHI8L.
2p(kq)(kq) (n(kq) — v(kq)) — p(kq)? (kq) = Gk, SERIE. O

p(kq)y(kq)[2(n(kq) — v(kq))—

A(z)(n(kq) — v(kq))] =
p(kQ)ﬁ(kq)Qzlégz)ﬁ(kq)-
i A4 W40
2p(kq)§(kq)w ™ (kq)(n(kq) — v(kq)) — p(kq)7” (kq)—
2p° (kq) H (kq)§(kq)w ™" (kq)(n(kq) — v(kg)) = 0.
(13)

S(kq) =

k
> " [20(iq)i(iq)w ™" (iq) (n(iq)—
i=1

EE 2 (Ol ALEE L RIA6 M40 T, S5l
VS EL, B )1A(kq) )12 =37 0.
iEH] mﬁa&ﬂﬂ

>~ st
R4 AL IX B ETT E N1, M4 > Ny B2
1> (i) =
07 (iq)p(iq) " (iq)0(iq) =
O(p(iq)) — 0.

HE B, 51 B2, A5, AGTT &I, 0(iq) — BT H R
{H, % 0(iq) — 0o, 24 N1 750 KA
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1 t/10%s
05> @liq+ jq)¢" (iq + jq)0se 2 HERHREML
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~ L—1 _ o 1
05> " @liqg+ ja)¢" (ig + jq)0se < BLOL Ose.  (20)
7=0

H1 38 (19) F1(20) AT 411, HUA 0o = 04 REARAE P 2045
R—5, LU ST T Al O

g5 LTIk, 7782 KN A A, i 50VE B R R IE S
Al v WSk B FLAE. BRI UE W BT R B A
VA 2 2R (W1 A5 A6), i 4 FU I 2 BE A
A SR, o i S HM AR . AR 2R A
AT 2 0 K e ST, AN v L R AR AT, AR
IURHITEBLT, Gt AR S B % SR A0 R 2%
PEIAE BT, BRI HEREAT T 2, HRSH0EL
4 fEsEp)

MR G AmR ZERERN  :

A(2)y(k) = B(z)u(k) + v(k);

A(z) = 1+0.412271 +0.30922,
B(z) = 0.68042z" +0.630 3272,

6 = [0.412, 0.309, 0.6804, 0.6303]".
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