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Abstract The perceptron is a simple linear classifier and is also the cornerstone of SVM and deep neural networks. However,
most complex problems are often nonlinear,and the perceptron performs poorly in handling such issues. Therefore, this paper in-
troduces granular computing theory,whereby training samples are granulated into feature granules and feature granular vectors
based on reference samples. The paper defines a granular GRAM matrix and proposes a granular perceptron model based on the
GRAM matrix. This model optimizes the dual form of the perceptron to construct a new granular perceptron model. To better
handle nonlinear classification problems,a kernel function is introduced to construct a kernel GRAM matrix based on granular
vectors,and the loss function and learning method of the GRAM granular perceptron are provided. Finally, experiments analyze
the model’s convergence,nonlinear processing capability, the number of reference samples,and the classification performance of

models. The result shows the effectiveness and correctness of the model of GRAM granular perceptron.
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Table 3 XOR function
U X1 X2 Y
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3 1 —1 1
4 1 1 —1
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Table 4  Accuracy comparison among commonly used machine learning models

A& ;’;;}\;{ﬂ B g L # 4 E N KNN zk Aﬁlﬁ f’ j’; SVM Adaboost B AL 2R AR
Haberman 0.7484 0.6499 0.7320 0.7124 0.6085 0.7519 0.7549 0.6158 0.6804
Tonosphere 0.8388 0.8406 0.8690 0.8377 0.8691 0.8775 0.9401 0.9087 0.9287

Transfusion 0.7733 0.7421 0.7721 0.6807 0.6258 0.7473 0.7580 0.7514 0.6753
Wholesale 0.6769 0.5487 0.6212 0.5199 0.5244 0.5981 0.6212 0.5974 0.5500
Sonar 0.5619 0.5540 0.6683 0.5952 0.5681 0.6071 0.6690 0.7012 0.7217
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Fig. 4 Prediction results of the two algorithms on the XOR
problem
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