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Automatic Knowledge Generation and Design of Incremental
Granular Model Using Improved Context-Based Fuzzy Clustering
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Abstract

This paper is concerned with the combination of Linear Regression (LR) and the Local Granular Model (LGM) to
design incremental granular model. Here, the LGM is designed by context-based fuzzy clustering based on rapid
search of density peaks to generate the automatic knowledge. This clustering generates information granules of output
from the error information obtained by linear regression and it can obtain the valid clusters corresponding to each
information granule by rapidly searching density peaks. Thus, we can solve the problem that the number of cluster
generated in each context is same. Moreover, each cluster can be used as linguistic fuzzy if-then rules representing
characteristics of LGM. In order to evaluate the prediction performance, the experiments are performed on real-world
application of nonlinear regression problem to demonstrate the superiority and effectiveness through the efficient
knowledge generation in the design of incremental granular model.
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Fig. 1. Overall flow of processing in the design of incremental granular model
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Fig. 5. Prediction performance for training and testing data
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Table 1. comparison of prediction performance for training
and testing data

Linear regression 3408 3432
Multilayer perceptron 3.023 3.088
Linguistic model[12] 3392 3540
Incremental mode! [6] 2.390 3.060
Improved granular model [10] 2.655 2.871
Proposed method 2263 2.742
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