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Rotation-independent Handwriting Recognition Based on
PCA-LDA and RIC-CNN

ZHANG Mo-yi, YUAN Xiao—-fang,ZHANG Bin,CHEN Hai-yan
(School of Computer and Communication , Lanzhou University of Technology ,Lanzhou 730050, China)

Abstract ; Rotation—independent handwriting character recognition is essential to improve the accuracy and robustness of handwriting rec-
ognition systems in practical applications. Aiming at the problems of low accuracy of rotated character recognition and long time
consumption of the Rotation Invariant Coordinate Convolutional Neural Network ( RIC-CNN) model, a new rotation — independent
handwritten character recognition method was proposed. Firstly, the non—detached rotational moment invariant method was introduced
into the original RIC-CNN model, and a feature extraction layer was created to extract the rotational invariant data features to solve the
problem of insufficient data extraction. Then, the PCA-LDA based on orthogonal projection was applied, which introduced random
matrices to project the features orthogonally, and combined Principal Component Analysis ( PCA) and Linear Discriminant Analysis
(LDA) to construct covariance matrix and scattering matrix, so as to screen out effective rotational invariant features from the features
and improve the recognition accuracy. Finally, the Fully - Connected Neural Network ( FCNN) was used to classify and identify the
extracted features. The experiments were verified on the aerial handwriting dataset,the MNIST dataset, the Chinese Academy of Sciences
dataset and the Harbin Institute of Technology dataset. The results show that the proposed method significantly improves the recognition
accuracy of rotated handwritten characters, and the accuracy of rotation data reaches 97.72% . Taking the MNIST dataset as an example,
the time for the proposed method to recognize characters is only 14. 16 seconds, which is 19. 66 seconds less than the RIC-CNN model
alone, which fully proves the effectiveness of the method.

Key words: handwriting character recognition ; non—detached moment of rotation invariant ; rotationally invariant coordinate convolutional

neural network ; orthographic projection ; principal component analysis;linear discriminant analysis; fully connected neural networks
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