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Abstract -

In this study, we propose a design of digits recognition system based on RBFNNs through a comparative study of

pre-processing algorithms in order to recognize digits in handwritten. Histogram of Oriented Gradient(HOG) is used to get the
features of digits in the proposed digits recognition system. In the pre-processing part, a dimensional reduction is executed by
using Principal Component Analysis(PCA) and (2D)2PCA which are widely adopted methods in order to minimize a loss of the
information during the reduction process of feature space. Also, The architecture of radial basis function neural networks
consists of three functional modules such as condition, conclusion, and inference part. In the condition part, the input space is
partitioned with the use of fuzzy clustering realized by means of the Fuzzy C-Means algorithm. Also, it is used instead of
gaussian function to consider the characteristic of input data. In the conclusion part, the connection weights are used as the

extended type of polynomial expression such as constant, linear,

quadratic and modified quadratic. By using MNIST handwritten

digit benchmarking database, experimental results show the effectiveness and efficiency of proposed digit recognition system

when compared with other studies.
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Table 1 Configuration of experimental dataset

Data MNIST
Image size 28X28
No. of inputs 784
No. of training data 60000
No. of testing data 10000
No. of classes 10
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2o tigha] gele 1AA8A(Linean 2 TASIACE #F 2=
Rore sHEEF719] aletnlEE UERd Zolrh

B 2 %V mleEe A8
Table 2 Setting of initial parameters

Parameters Values
Size of cell 2X2
Size of block 2X2
Fuzzification coefficient 2.0
Polynomial Type Linear
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Table 3 Performance evaluation of recognition system using
MNIST digits database

Classifier Preprocessing MR(%)
Linear Classifier(1-layer NN)[10] Deskewing 8.4
K-nearest neighbors, Euclidean[10] Deskewing 2.4
40 PCA + Quadratic classifier[10] PCA 3.3
Convolutional ne LeNet-1[10] 16 x 16 pixels 1.7
Convolutional ne LeNet-4[10] None 1.1
2-Layer MLP(CE)[11] None 1.6
Support Vector Machine(SVM)[12] Affine 14
PCA+100 RBFNNs[13] PCA 1.33
Proposed recognition system
(No. of dimensional reduction : 64, No. of rules : 100)
(2D)’PCA + 100 RBFNNs (2D)’PCA 1.28
HOG_PCA + 100 RBFNNs HOG_PCA 1.30
HOG_(2D)?PCA + 100 RBFNNs HOG_(2D)?PCA 1.26

MR: Missclassification rate

Miss classification rate(%) for various classification method
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Fig. 9 Comparison of misclassification rates for

various
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