N

N

Preliminary results for ARIMA adaptation algorithms with
time-varying matrix adaptation gain

Ioan Doré Landau, Tudor-Bogdan Airimitoaie, Bernard Vau, Gabriel Buche

» To cite this version:

Ioan Doré Landau, Tudor-Bogdan Airimitoaie, Bernard Vau, Gabriel Buche. Preliminary results for ARIMA
adaptation algorithms with time-varying matrix adaptation gain. 2023. <hal-04045870)

HAL Id: hal-04045870
https://hal.science/hal-04045870v1

Preprint submitted on 25 Mar 2023

HAL is a multi-disciplinary open access archive L’archive ouverte pluridisciplinaire HAL, est des-
for the deposit and dissemination of scientific re- tinée au dépoét et a la diffusion de documents scien-
search documents, whether they are published or not. tifiques de niveau recherche, publiés ou non, émanant
The documents may come from teaching and research  des établissements d’enseignement et de recherche
institutions in France or abroad, or from public or pri- francais ou étrangers, des laboratoires publics ou
vate research centers. privés.

Au‘to':'lizition
HAL Authorization


https://hal.science/hal-04045870v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr

Preliminary results for ARIMA adaptation algorithms with
time-varying matrix adaptation gain

Ioan Doré Landau', Tudor-Bogdan Airimitoaie?, Bernard Vau?, and Gabriel Buche!

Univ. Grenoble Alpes, CNRS, Grenoble INP, GIPSA-lab, 38000 Grenoble, France
2Univ. Bordeaux, CNRS, Bordeaux INP, IMS, 33405 Talence, France
SIXBLUE, 12 avenue des Coquelicots, 94385 Bonneuil-sur-Marne, France

March 25, 2023

Abstract

This note introduces two ARIMA type adaptation/learning algorithms that use a time -varying matrix
adaptation gain. Simulations illustrate the performance of one of the algorithms.

1 Algorithm I

The algorithm of Eq. (16) from [1] is replaced by:

0t +1) = Hpaala " [F()d(t)e(t + 1)) = 0(t) + Hpac(a")[F()()e(t + 1)] (1)

The explicit form of the adaptation algorithm becomes:

O(t+1) = di0(t) + do0(t — 1) +
LRt + 1) + e F(t — 1)t — De(t) + eoF(t — 2)p(t — 2)e(t — 1) + ... (2)

The expression of the matrix adaptation gain is given by:
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F(t+1) = (3)

where A1 (t) and Aq(t) allow to obtain various profiles for the adaptation gain F'(t) (see [2]). ¢(t) is given by
Eq. (3) from [1] and €(¢ + 1) is given by:
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where €°(t 4 1) is given by: A
€ (t+1) =y(t+1) — 65 (1)o(t) ()
and Ay (t) is given by:
0o(t) =d10(t) + daf(t — 1) +
+aFt—1Dot —1)e(t) +caF(t—2)p(t —2)e(t — 1) + ... (6)



2 Simulation results

The system considered in [1] for simulation is used also for the case of time-varying matrix adaptation gain.
A pseudo random binary sequence (PRBS) is used as excitation signal. The least squares algorithm is used
for updating the adaptation gain F(t) (A1(t) = A1 = 1, Aa(t) = A2 = 1). The initial parameter estimates are
set to 0 (initial squared parameter distance = 4). Figure 1 shows the results of the simulation (zoom) for
the classical recursive least square algorithm(H% ,, = 1, i.e. ¢; = ca = d} = 0) and the ARIMA2 algorithm
(c1 = 0.5,¢9 = 0.05,d} = 0.5) using recursive least squares algorithm for updating the matrix adaptation
gain F(t). The case without measurement noise and the case when a white noise is added on the output
(signal/noise ratio (standard deviation) = 33 dB) have been considered. In both situations the ARIMA?2
algorithm provides better adaptation transients.
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Figure 1: Evolution of the squared parametric distance (zoom) using ARIMA?2 algorithm with least squares
adaptation gain and the standard least squares algorithm (¢; = ¢y = d} = 0)

3 Algorithm II

The algorithm given in Eq. (7) is replaced by:

Ot +1) = 0(t) + F(t)Hpaa(q ")[@(t)e(t + 1)] (7)



i.e. the dynamic adaptation gain acts only on the gradient (or its approximation). The expicit form of the
adaptation algorithm becomes:

Ot +1) = di(t) + dofi(t — 1) + ...
+ F(t)[p(t)e(t +1) + c10(t — 1)e(t) + c29(t —2)e(t —1) +...] (8)

where F(t) and e(t + 1) are given respectively by Egs. (3) and (4). € is given by Eq. (5) where fy(t) is
given now by:

Oo(t) =d10(t) + daf(t — 1) + . ..
4 F(#)[c16(t — De(t) + cop(t — 2)e(t — 1) +...] (9)
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