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Current work is describing approach for interpretable if-then rules extraction from piecewise linear classifier. Such classifier can be built based on many black-box classifiers like RBF Neural Network, Multi Surface Method tree or can be created from scratch [1, 2]. Approach used to extract knowledge in the form of if-then rules from piecewise-linear classifier is extension of method proposed by [3] used to extract knowledge from linear SVM. We describe optimization problem, recursive algorithm used to extract if-then rules and its complexity. As well we present some experimental results highlighting proposed approach performance.

Currently many areas have requirements for clear explanation on how classification desicion is made. Often this decision should be verified by human expert. Another reason for knowledge extraction is explanation of different classification results for data comming from mission critical areas like nuclear power, medicine, finance and others.
To build piecewise-linear classifier from scratch we are using clustering algorithm to find out clusters of points belonging to same class. Number of clusters can be determined using self-tuned fuzzy k-Means algorithm. Further we are applying linear SVM to find linear separating hyperplanes in the input space between pairs of clusters of points belonging to different classes. This way we acquire several convex hyperpolytopes formed by number of linear hyperplanes. Convexity of these hyperplanes enables us to easily find global optimal solution for the problem of finding hypercuboids fully inscribed into the beforefound hyperpolytopes. Another constraint is that formed hypercuboids have edges parralel to input space axes. Having that constraint found hypercuboids are representing if-then rules. 
Let us define optimization problem to find inscribed hypercuboids. All separating planes formed by linear SVM's to separate single cluster of once class points from all other clusters of points belonging to other clusters can be represented in the form: , where m is number of obtained desicion hyperplanes given by  term. This representation is created by intersection of halfspaces formed by lienear classification planes. Using above formulation we can describe PWL classifier:

where  is a test example, ,  are positive and negative target classes and  is dimensions count. Inscribed hypercuboid can be represented by 2 points, lower and upper bounds. As we are maximizing volume which is multiplication of hypercuboid edges lengths we can maximize logarithm of edges lengths. Having that optimization problem can be stated as:


here  and  are a norm-vector and an offset of the j-th separating hyperplane,  and  are vectors and are indexed by i, they represent upper and lower bounds of hypercube, while log is a natural logarithm.
	Each found hypercuboid will not cover all space inside convex hyperpolytope, thus same rules extraction algorithm can be applied in remaining portions of space to find additional rules. Regions of not covered space in the polytope for additional rules search can be defined as:


Here  and  are polytope regions surrounding extracted rule (hypercuboid) for the i-th dimension, l and u are given in the vector form and represent lower and upper bounds (vertices) of the currently processed hypercube (rule).
	Having above stated definitions it is possible to build algorithm for recursive rules extraction. Precise description of the algorithm can be found in [1] or [2]. Proposed method – classifier showed good results sometimes outperforming RBF SVM classifier. Extracted rules also showed good classification performance. Further research will be devoted to overcomming curse of dimensionality as well as adaptation of rule extraction method to wider class of classifiers.
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