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Abstract: Aiming at the characteristics from a family of uncertain nonlinear functions or the systems with uncertain
physical parameters, the problem of the conventional nonlinear system modeling , referred to as the deterministic modeling
method whose output is a single value (or a point output), is prone to produce a poor robustness and is subject to external dis-
turbance. This paper proposes a novel method for identifying optimal interval regression model (OIRM) with sparsity only
based on the uncertain measurements of complex system. The OIRM, differently from standard deterministic models, is
composed of upper regression model (URM) and lower regression model (LRM), and returns an interval output as opposed
to a point output. The method combines sparsity stemming from the idea of structural risk minimization (SRM) principle,
and optimality using L-norm of approximation errors with some notions from linear programming (LP) problem. The
optimization problems corresponding to URM and LRM with constraints in a form of convex inequality and linear equality
are independently solved by LP. Finally, the equilibrium between modeling accuracy and generalization performance of the
proposed OIRM are demonstrated by the experimental cases using the two indices, the fractions of utilised support vectors
(SVs) and root mean square error (RMSE).
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W o RMSE SVs/% Voo RMSE SVs/%
URM LRM URM LRM URM LRM URM LRM

0.5 0.7035E-03  0.6649E-03 0.9895  1.000 6.5 0.0111  0.0118 0.1579  0.1474
1 0.7043E-03  0.6597E-03 0.9895  0.9895 7 0.0123  0.0128 0.1368  0.1474

1.5 0.0026 0.0027 0.7368  0.7368 7.5 0.0140 0.0132 0.1474  0.1368
2 0.0034 0.0036 0.5474  0.5684 8 0.0158 0.0143 0.1263  0.1263

2.5 0.0037 0.0036 0.4526 0.4526 8.5 0.0207  0.0180 0.1263  0.1474
3 0.0046 0.0046 0.3684  0.3684 9 0.0274  0.0242 0.1263  0.1158

35 0.0055 0.0059 0.3053  0.3053 9.5 0.0342  0.0359 0.1053  0.1053
4 0.0060 0.0063 0.2737  0.2842 10 0.0376  0.0435 0.0947  0.0947

4.5 0.0073 0.0074 0.2211  0.2211 10.5 0.0401  0.0473 0.0842  0.1053
5 0.0090 0.0108 0.2105 0.1895 11 0.0420  0.0498 0.0947 0.0842

5.5 0.0100 0.0117 0.1895 0.1895 11.5 0.0430 0.0501 0.0842  0.0842
6 0.0104 0.0118 0.1684 0.1684
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Table 4 Comparison results of the proposed method
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