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RESUME ETENDU (1 PAGE)

An instrumental variable approach for continuous-time MISO system identification
using fractional models is proposed.

This work can be viewed either as an extension of the simplified refined instrumental
variable for fractional models (srivcf) (Victor et al. (2013)) to the MISO case or an
extension of the MISO-srivc (Garnier et al. 2007) to the fractional case. A fixed fractional
differentiation order is first of all considered. When it is assumed to be unknown, a
particular attention is given to its choice.

Assuming a MISO model with n. inputs, described by:
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Supposing that the fractional commensurate order is known a priori and only the linear
coefficients are estimated, the parameter vector takes the following form:
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The main idea is to decompose the MISO model into n. SISO models and to estimate,
using the least-squares and optimal instrumental variables, the parameters e« of each
SISO model (k= 1,..., nu), by minimizing the L2-norm of the cost function:
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the commensurate differentiation
order is studied. As expected the
minimum is located at the true
differentiation order.
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implemented for order estimation. commensurable order

Differentiation orders can further be
adjusted for each SISO model.

The developed algorithms are intended
to be used in climate modeling.

Figure 1 Cost function versus the commensurate order
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