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Probability product kernels in image classification

Yang Sai, Zhao Chunxia
School of Computer Science and Technology, Nanjing University of Science and technology, Nanjing 210094, China

Abstract: Images are characterized by some statistics of coded vectors in the Bag-of-Features ( BOF) model, and then
classified by support vector machine (SVM) based on traditional kernel, the existing problems are the loss of discriminant
information and choosing of optimal kernel. To solve these problems, we use the multinomial distribution of hard coded vec-
tors or Dirichlet distribution of soft coded vectors as the description of images, and then use maximum likelihood algorithm
to estimate the density parameters. Next, the kernel functions between any two images are calculated using a probability
product kernel function. Finally, the images are classified by a support vector machine. The experimental results in public
image datasets show the proposed algorithm in this paper has achieved better classification performances.

Key words: Bag-of-Features model; statistics; probability product kernels; support vector machine; image classification
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Table 3 Average running time of different algorithms

/s
MSRCv2 15 K35
ik \ - : \ - A
ittt R B oy R AL fliTt i R B M EEAZ S
HAPPK 0. 004 2 5.1832 0.003 8 9.5108
SAPPK 0.2274 6.058 1 0.544 6 10. 062 8
HAM 0.004 3 5.167 8 0.004 8 8.4239
SAM 0.0059 5.169 3 0.004 0 9.7386
LSAM 0.004 7 5.1536 0.004 5 8.914 6
Pattern Recognition. = Alaska, USA: IEEE Computer Society,
4 g:él: .L/l’.\, 2008 :1-8.
[3] Csurka G, Dance C R, Fan L X, et al. Visual categorization
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