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Abstract
state is of great significance for guiding the production. Considering the difficulty to establish an accurate principle model

In the process of modern complex industrial production, a detailed and robust evaluation method of operation

and the process data which are easily polluted by noise and outliers, this paper proposes a robust optimal evaluation
method for complex industrial processes based on total partial robust M-regression. In the off-line modeling stage, by
further decomposing the principal and residual subspaces of the process data, the process variation information related
to the economic indexes reflecting the factors such as raw materials, production consumption and product quality is
extracted, and the adverse effects of the outliers are eliminated by sample data weighting to improve the robustness of
the algorithm. In the stage of online evaluation, the online data window and similarity analysis are introduced for the
uncertain factors of the production process, and the framework and procedure of online evaluation are given to improve
the reliability of the evaluation results. If the evaluation results are not optimal, then the non-optimal factors are identified
by calculating the contribution rates of the corresponding variables. Finally, the effectiveness of the proposed method is
illustrated by a process of dense medium coal preparation.
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Fig.2 Process flow diagram of dense medium coal preparation
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