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Greedy orthogonal least squares identification algorithm based on
Householder transformation
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Abstract: For the identification of the multiple-input controlled autoregressive systems with unknown time-delays, a
greedy orthogonal least squares identification algorithm based on the Householder transformation is discussed. Since the
time-delays are unknown, an over-parameterization identification model with a sparse parameter vector can be obtained
by setting an input regression length. In order to avoid computing the inverse of the high-dimensional covariance matrix
in the least squares algorithm, an orthogonal least squares algorithm based on the Householder transformation is derived
and a greedy criterion based on the Householder transformation is derived to improve the identification efficiency and
reduce the identification cost. The proposed algorithm can effectively estimate the sparse parameter vector with a small
amount of sampled data. Finally, the time-delays are estimated according to the structure of the sparse parameter vector.
A simulation example is used to illustrate the effectiveness of the proposed algorithm.
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Tz ly(t) = yt — V]I R A2 05
2, B

Az) i =1+az 4 a2 2+ ... +a,,z ",
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V= [v(1),v(2),...,v(m)]* € R™, (8)
NIENOEIREYS)
Y=80+V. )
AR R, BT m > n B AR/ HE ] o 4
J(0) = |lY — 0|, (10)

AT #5250 & 0 1Y) fe /I 3 (LS) i 112
O s = (¢7d) @Y.
H1 20 (2) T 40, 2 5010 = 0 (1 4 K n BRI, BRI R
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5

A@)y(t) =Yz " Biz)ui(t) + v(t);

i=1
A(z) =14+02271 +0.6272

Bi(2) = 05271 —1.8272 +0.8277,
By(z) = —0.4271 409272 — 0.3273,
Bs3(z) = 03271 —0.5272 — 0.7273,
By(z) = —0.8271 4+ 26272 — 04273
Bs(z) = —0.3271 +0.3272 — 1.627°.

F AN IBIE IR 228 dy = 20, dy = 10, ds = 30,
dy = 15,ds = 20. BU = 50, WA HHR S HUR BN
6 =1[0.2,0.6,04,0.5, —1.8,0.8, 037, —0.4,0.9,
—0.3,067,0.3,—0.5, 0.7, 035, —0.8, 2.6,
—0.4,052,—0.3,0.3, —1.6,0,;]" € R™.
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i=1
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[0.2070,0.559 0, 059, 0.4929, —1.795 4, 0.768 6,

0.0849, 034, —0.3890,0.905 0, —0.278 3, 07,

0.3033, —0.483 0, —0.721 4, 035, —0.798 4,

2.5860,0.3554,0.1131,0,0.076 6, 049, —0.294 6,

0.2912,-1.5847,0,—0.0723,0,5]" € R".

H1 6 P 285 44 0] 0, 7 L 45 SR PRI 2R A 11 4 S
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