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Handwritten digit classification algoritnm based on PARAFAC2 decomposition

LU Linzhang' > CHEN Zhen' XU Haili’

( 1. School of Mathematics Science Guizhou Normal Univesity Guiyang Guizhou 550025 China; 2. School of Mathematics Science Xiamen
University Xiamen Fujian 361005 China; 3. The Middle School attached to the Guizhou University Guiyang Guizhou 550025 China)

Abstract: In this paper we propose an algorithm for handwritten digit recognition based on the paral-
lel factor 2 ( PARAFAC2) decomposition. Comparing with the algorithm based on higher order singular
value decomposition the recognition rate of our method does not decrease however the efficiency is
increased. Moreover the new method can handle the case in which dimensions of handwritten digits
are different. Numerical results validate the efficiency of our algorithm.
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Figure 1  Diagrammatic sketch of PARAFAC2 decomposition
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Tab. 1 The digit distribution in the US Postal Service data sets
0 1 2 3 4 5 6 7 8 9
319 252 202 131 122 88 151 166 144 132 1707
359 264 198 166 200 160 170 147 166 177 2007
1 1 2 X, 1 2, 2
88 ( 1 3 PARAFAC
5 88 ). 1 R 48
16 x 16 x 88 X+ 3 4 15
2 256 x 88 0.5 x107 2,
2 1 2

Tab.2  Correct classification results of two Algorithms

0 1 2 3 4 5 6 7 8 9
( 1) 0.986 0.985 0.889 0.892 0.910 0.893 0.941 0.938 0.891 0.909 0.931 2.16s
( 2) 0.981 0.974 0.889 0.898 0.930 0.8069 0.924 0.918 0.898 0.944 0.930 1.58s

2 3 : PARAFAC2
HOSVD 0279 16 x
16 15 x 15 2
2 27% 2 3.
3 2
Tab.3  Correct classification results of Algorithm 2 on digits of different sizes
0 1 2 3 4 5 6 7 8 9

0.983 0.973 0.878 0.891 0.905 0.862 0.929 0.932 0.891 0.932 0.926 1.52s
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