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Abstract

In this paper, we propose the design of Radial Basis Function Neural Network based on PCA in order to
recognize handwritten digits, The proposed pattern classifier consists of the preprocessing step of PCA and
the pattern classification step of pRBFNNs, In the preprocessing step, Feature data is obtained through pre-
processing step of PCA for minimizing the information loss of given data and then this data is used as input
data to pRBFNNs. The hidden layer of the proposed classifier is built up by Fuzzy C-Means(FCM) clustering
algorithm and the connection weights are defined as linear polynomial function. In the output layer, poly-
nomial parameters are obtained by using Least Square Estimation (LSE). MNIST database known as one of
the benchmark handwritten dataset is applied for the performance evaluation of the proposed classifier, The

experimental results of the proposed system are compared with other existing classifiers,
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Table 1. Parameters of proposed pattern classifier

Parameter Value
No. of Inputs 68
No. of Training Data 60000
No. of Testing Data 10000
No. of Classes 9
Fuzzification Coefficient 2.0
Polynomial Type Linear
# 2. MotE 2R7Iet oE 2F7I10]9 45 Hlw

Table 2. The performance comparison of proposed and other

existing classifiers

i . Test Error
Classifier Preprocessing
Rate (%)
Linear Classifier
None 12.0
(1-layer NN)
Linear Classifier Deskewing 8.4
Pairwise Linear Classifier Deskewing 7.6
K-nearest-neighbors, Euclidean None 5.0
K-nearest-neighbors, Euclidean| Deskewing 2.4
40 PCA + Quadratic Classifier PCA 3.3
1000 RBF + Linear Classifier None 3.6
2-layer NN, 1000 Hidden units None 4.5
2-layer NN, 800HU,
None 1.6
Cross-Entropy Loss
-1 NN, 500+150 Hidd
3-layer ' idden None 2.95
units
Convolutional net LeNe-1 | UPsampling tof )
onvolutional net LeNet-
16 X 16 :
Convolutional net LeNet-4 None 1.1
SVM, Gaussian Kernel None 1.4
68 PCA + 100 pRBFNN:
pross PCA 1.33
(Proposed Classifier)
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