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Image classification based on a hierarchical shape feature extraction model

Zhang Shengbo, Liu Na, Huo Hong, Fang Tao
(Key Laboratory of System Control and Information Processing, Ministry of Education,
Department of Automation, Shanghai Jiao Tong University, Shanghai 200240 )
Abstract

The image classification based on hierarchical shape feature extraction was studied. Considering that the bar
features extracted from the primary visual cortex of V1 can not sufficiently represent the shape of an object, a new
hierarchical model of V1-V2-V4 was presented to further extract the features of angle and curvature. Under the
model, the Gabor function is adopted to simulate V1 to extract the bar features, the noisy inhibition using 3D-DOG
(difference of Gaussian) combined with a group of Gabor filters with the filtering direction difference of 90°, is in-
troduced to extract the multi-scale angle features in V2, and in V4, the deformation of the shape of an object is de-
scribed through the computation of the curvature field, to finally extract the histogram features fusing the curvature
and gradient orientation. The advantage of the proposed model is that the hierarchical representation based on the
computation of angle and curvature helps to extract the key points of object shape such as the corners. Moreover,
the use of fusion features also remedies the inadequacy of the object description only using curvature or gradient fea-
ture. The experiments on MNIST handwritten digits and 21 remote sensing images demonstrated that the use of the
features fusing curvature and gradient orientation achieved the digit recognition accuracy of 98.94% , and obtained
the better result in classification of remote sensing images.

Key words: ventral pathway, shape feature, curvature, hierarchy, image classification



